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EDITORIAL

as you may have noticed, the oHaSa Journal has 

had a facelift – a brand new look and feel! i am 

pleased to welcome Kashan advertising as our 

new publishers of the oHaSa Journal. the editorial 

committee and i are really looking forward working 

with you and building a lasting partnership. i would 

also like to express my gratitude to the oHaSa 

EXco and members for their sustained support to 

make this change possible. 

i’m delighted to announce that the Journal will be 

delivered to you on a quarterly basis, and will now 

only be distributed to oHaSa members, where in 

the past it was made available to all oral hygienists 

registered with the HPcSa. this will be an exclusive 

benefit for you as an oHaSa member. as an oHaSa 

member you can also complete your online cPds at 

the following website: www.ohasa.co.za. 

there is a quiet revolution unfolding in South 

africa’s oral hygienist world. From treating patients, 

managing a practice and starting up a new practice, 

to home offices and running a household, we are 

enlisting the help of experts to guide us in how to 

juggle daily tasks more efficiently, and few would 

disagree that effective time management is the 

key to unlocking productivity.

making the most of our money-earning potential 

is one reason we are working hard at wringing 

more out of our waking hours. But we also want 

to shake off the stress that comes with being 

trapped under a load of projects that seem to 

have developed a life of their own. We want to 

have much more fun too – and the only way we 

can achieve this is by freeing up more space in 

our busy days. 

the professionals who coach executives to 

help fine-tune their management styles have a 

message for all of us: achieving a good work-life 

balance requires strategic thinking. in some cases, 

deep soul-searching is needed to figure out what’s 

holding us back from tackling unpleasant chores. 

more often than not, it is simply a case of facing up 

to our distractions and saying “No” – to ourselves 

and to others.

andrew Horton, a successful South african 

entrepreneur who is in demand as a motivational 

speaker on the international circuit, specialises 

in helping teams develop techniques to optimise 

the use of available time. He carefully studied the 

behaviour of the world’s super-achievers, using 

this to create customised time-management 

programmes for his clients.

according to Horton, “we need to remember time 

is in short supply in everyone’s lives, including for 

people such as Bill Gates and donald trump. they 

have the same amount of time we do, but they get 

so much more done. this is because they’ve got 

routines, sets of success habits”.

Horton compares the time management dilemma 

to filling a jar (representing your time) with large 

stones (goal-specific tasks), small stones (priority 

tasks), sand (important tasks) and water (your to-do 

list). randomly filling the jar means that you may 

never use it to its full potential. “You will feel like 

you have been working, but you have achieved 

nothing”. So many people do the easy stuff first (the 

to-do list) and delay on the goal-specific activities, 

which means they may get to the end of the day 

without doing anything really important. Have a 

systematic, habitual approach to tackling the big 

things first. if you mix up your tasks, you can’t focus, 

is the strategist’s advice. 

tracey Foulkes, the cEo of Get organised South 

africa, is fastidious about her time management. 

although she currently has a big client list and is 

planning on expanding, she still spends quality 

time with her children and her husband. unlike 

many other career women who may feel stretched, 

Foulkes doesn’t feel guilty about not spending 

enough time with her family or her work, because 

she fits everything in. Her blueprint for time 

management looks a lot like a school timetable. 

this is her lifesaver. She believes in setting goals 

and in prioritising “high-value, high-reward tasks”. 

it may sound very rigid, but there is a lesson 

that rings out loud and clear: we can all make a 

lot more of the time we have, simply by focusing 

sharply on the work that really counts and offloading 

unimportant stuff. as Foulkes puts it, “make the 

work fit the time you’ve given it. don’t extend the 

time to fit the task.” ●
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EDITORIAL

dear oHaSa members and colleagues

Welcome to the second quarter. Since the 

promulgation of independent Practice, it is heart-

warming to see that we have had numerous 

members attend the required level 3 first-aid 

course and congratulations to those of you who 

have already registered for independent Practice. 

at the moment there are eleven registered 

independent oral hygiene practitioners. For 

those who still intend to register for independent 

Practice, please complete the latest Form 189a by 

either downloading it from the HPcSa website, 

or alternatively, obtaining it from me and please 

remember to stamp it with the official practice 

stamp. Please note further that the level 3 First-

aid certificate must be signed by a Notary and 

not a commissioner of oaths. Expanded functions 

must also be registered. independent Practice was 

one of the main objectives that oHaSa set out 

to achieve, and now that we have achieved that 

goal, it is time to focus on our other objectives.

the South african chapter of the alliance for 

a cavity Free Future (acFF) will be signed on 

25 June 2014 at the international association of 

dental research (iadr). i would like to appeal to 

each and every hygienist and our allied members 

to pledge support for this cause. to some degree, 

most South africans have dental knowledge but 

unfortunately not everyone is fortunate enough 

to be able to afford dental services. it is therefore 

imperative that we expand the dental knowledge of 

every South african so that we can drive prevention 

of caries. remember that the prevention of oral 

disease is not our only objective, we need to ensure 

overall health as well. 

the Public and Professional relations committee 

(PPrc) is driving the promotion of our profession, 

not only amongst professionals but to the public as 

well. it is imperative that the vital link between oral 

health and overall health is seen and understood. We 

had a successful World oral Health day with some 

of the local newspapers running articles, and the 

PPrc is planning further drives in the future – we 

will inform you accordingly. 

Sada 2014 had a very successful oral hygiene 

programme and one of the international lecturers 

was kind enough to give us her lecture to ensure 

that every dental practitioner is aware of bites, 

bruises and other signs of child abuse, so that we 

may prevent abuse and neglect through dental 

awareness. Pamphlets will be printed and distributed 

to members. 

oHaSa is also focussing on bringing to book 

beautician’s who advertise tooth whitening. if you 

see an advert in this regard, please take a photo 

and send it to me. 

i would like to thank the members of the dto 

Board for ensuring that our fees weren’t increased. 

i am very aware of how hard you have worked to 

cut costs so as to ensure that our fees remain the 

same. as a reminder, the HPcSa fees were due 

by 31 march 2014 for the 2014/2015 registration. 

voluntary erasure should also have been done 

before 31 march to avoid having to pay fees while 

not practicing. 

oHaSa wishes to thank the dental traders for 

their continuous support/donations and sponsorship 

of its activities.

 God Bless 

stella ●
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Samantha Naidoo

GuEsT EDITORIAL

tooth decay is the most common chronic disease 

on the planet, affecting five billion people, or nearly 

80 percent of the world’s population. this disease 

often restricts activities in school, at work and at home, 

causing millions of school and work hours to be lost 

each year the world over. moreover, the psychosocial 

impact of these diseases often significantly diminishes 

the quality of life. it is for these reasons that a group 

of key experts and opinion leaders have joined hands 

to tackle this debilitating problem.

the Alliance for a Cavity-Free Future (acFF) is 

a worldwide group of experts who have joined 

together. their aim is to promote integrated 

clinical and public health action so as to stop caries 

initiation and progression in order to move towards 

a cavity-Free Future for all age groups. overall, the 

group believes that global collaborative action is 

needed to challenge global leaders and other regional 

and local stakeholders to learn the importance 

of caries as a disease continuum. the acFF will 

serve to encourage participation in action toward 

the delivery of comprehensive caries prevention 

and management that can positively influence the 

continuing problem of caries. 

the Kick-off meeting of the South african chapter 

of the alliance for a cavity-Free Future was held on 

the 13 march 2014 at Emperors Palace. the meeting 

was facilitated by Prof. Sue Naidoo – deputy dean 

of research at uWc and the expert panel that 

attended included:

• dr Nadia mohamed – Paediatric dentistry, uWc

• Prof. Jeff Yengopal – community dentistry, Wits

• dr Johan Smit – National department of Health 

• Prof. PJ van Wyk – community dentistry, uP 

• Prof. ayo-Yusuf dean – medunsa campus, ul

• ms Stella lamprecht – President, oHaSa

• ms angelique Kearney – oHaSa

• dr mpho molete – Wits

• dr d thekiso – Wits

• dr Y Kolisa – Wits

• mr lesley Naidoo – President, Sadta

• ms desiree Pillay – Sadta

• dr Khanyi makwakwa – Sada

this gathering allowed the South african experts 

to join together and discuss the importance of 

optimally managing the growing caries incidence 

from a South african perspective, with the plan 

being to practically combat this disease. 

there was strong support for the acFF concept 

and the potential impact it could play in the future 

of oral Health in South africa. all parties committed 

to the goals of the alliance and to signing an acFF 

declaration on 26 June 2014 at the official acFF 

launch meeting, which will be held around the 

iadr congress in cape town. the declaration 

calls for global collaborative action to challenge 

health care leaders and stakeholders to learn the 

importance of caries as a disease continuum, by 

recognising that cavities are preventable, and to 

develop comprehensive programmes for prevention 

and management. ●

For more information about the ACFF, please visit: 

www.AllianceForACavityFreeFuture.org

CAVITY-FREE FUTURE
ALLIANCE FOR A 

Professor Sue Naidoo, Deputy Dean of Research at UWC and the expert panel.
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E Potgieter, Y Osman, SR Grobler*
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ENAmEL mICRO-HARDNESS
THE EFFECT OF THREE wHITENING ORAL RINSES ON

SUmmARy

the purpose of this study was to determine the 

effect on human enamel micro-hardness of three 

over-the-counter whitening oral rinses available in 

South africa. Enamel fragments were gathered into 

three groups of 15 each. one group was exposed 

to colgate Plax Whitening Blancheur, the second 

group to White Glo 2 in 1 and the third to Plus White, 

in each case for periods recommended by the 

respective manufacturers. Surface micro-hardness of 

all groups was measured before and after a 14-day 

treatment period. pH levels of the oral rinses were 

also determined with a combination pH electrode. 

Pre- and post-treatment data were analysed by the 

Wilcoxon rank-Sum test. according to the micro-

hardness values no significant (p>0.05) enamel 

damage was found as a result of treatment. However, 

it was observed that colgate Plax and White Glo 

decreased the enamel hardness, an early sign of 

enamel damage, while Plus White showed a small 

increase in hardness. the three whitening oral rinses 

on the South african market do not damage the tooth 

enamel significantly when used as recommended by 

the manufacturers. However, extending the contact 

period and increasing the frequency of application 

might lead to damage of enamel.

Key words: enamel micro-hardness, oral rinses, 

whitening.

ACRoNymS

oTC: over-the-counter

VHN: vickers Hardness values

INTRoDUCTIoN

today’s society has the expectation that people 

should have exceptionally white (and straight) 

teeth. oral rinses have become a popular means 

for whitening the teeth. 

 different bleaching techniques have been 

advocated over time. the demand in dental practice 

for tooth whitening to lighten discoloured teeth has 

increased exponentially over the last decade.1 most 

whitening methods include the use of peroxide 

bleaching agents.2 tooth bleaching occurs by the 

diffusion of the bleaching agent in and through 

enamel/dentine where oxidation takes place with 

a resulting decomposition of organic pigments, 

particularly within the dentine.3 tooth whitening 

therefore involves direct contact of a bleaching 

agent with the enamel/dentine for periods of time 

which vary according to the directions determined 

by the manufacturers. this occasioned concerns 

about the possible adverse effects of such strong 

oxidising agents on enamel/dentine. the available 

literature is contradictory.2 Some studies reported 

changes in the surface morphology of enamel 

following bleaching with carbamide peroxide or 

hydrogen peroxide products, while others reported 

no alterations.4-12 For example, Hegedüsa et al, in an 

atomic force microscopy study, demonstrated that 

carbamide peroxide and hydrogen peroxide were 

capable of causing alterations in the enamel surface.13 

according to Pugh, low concentrations of hydrogen 

peroxide are not expected to adversely affect the 

enamel and pulpal enzymes.14 However, a recent 

study revealed that opalescence products having 

four different peroxide concentrations, (from 3.35-15% 

H
2
o

2
), all damaged enamel, which was most severe 

when teeth were treated for longer periods.3 From 

the literature it becomes clear that variations in the 

different bleaching products and their concentrations, 

as well as the specific bleaching agent and its pH; 

the application periods; heat and light sources; as 

well as the type of original tooth discolouration; all 

influence the effect on enamel or dentine.2

Sales of over-the-counter (otc) tooth-whitening 

products have escalated because of heightened 

consumer demand for aesthetic care together with 

energetic promotion by product manufacturers. the 

items are available in pharmacies, department stores 

and on the internet. many are marketed directly 

to consumers. the cost is much less than in-office 

whitening treatment delivered by a dental health 

professional. the availability of these products is 

not controlled in South africa nor in many other 

countries. one study did find that enamel surfaces 

treated with over-the-counter bleaching products 

did not show any significant colour improvement 

whilst no significant changes in micro-hardness 

values from baseline were recorded.5 However, 

over-the-counter bleaching products have not 

undergone rigorous testing and hence their efficacy 

and safety have not been explored. on the South 

african market only a few oral rinses for tooth 

whitening are available otc. therefore, the purpose 

of this in vitro study was to determine the effect of 

three otc whitening oral rinses on human enamel 

micro-hardness.

mATERIALS AND mETHoDS

Specimen preparation

Freshly extracted, non-carious human molar teeth 

were collected and stored in water, with a few 

preservative thymol crystals. the roots were 

removed using a double-sided diamond saw 

driven by a low-speed motor (metaserv, universal 

Polisher, uK). Enamel blocks of 5x5 mm2 sectioned 

longitudinally to the crowns, were examined under 

a stereomicroscope (10x magnification) and any 

with stains or cracks were discarded.2,3 Forty five 

selected enamel blocks were individually embedded 

in acrylic in 1 cm high Pvc rings which had been 

cut from 25  mm diameter electrical tubing. the 

samples were set horizontally with the enamel 

surface exposed above the acrylic.2,3 the enamel 

was finely polished using water cooled carbide 

paper up to a grit of 1,200. the specimens were 

randomly divided into three treatment groups with 

15 specimens each.

one group was exposed to colgate Plax Whitening 

Blancheur (colgate-Palmolive,  Brazil) (cPW) for 

1 minute twice a day, the second group to      

MATERIAL REPORT
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White Glo 2 in 1 (Sunpac ltd, Gauteng, South africa) 

(WG) for 30 seconds twice a day and the third to Plus 

White (cca industries inc., uSa) (PW) for 30 seconds 

twice daily., the exposure times were according to 

the manufacturer’s instructions. the trial extended 

over 14 days. Between applications the samples 

were stored in artificial saliva.2 table 1 presents the 

composition of each of the whitening oral rinses, as 

provided by the respective manufacturer.

micro-hardness measurement

Surface micro-hardness of the enamel specimens 

was measured on each, using a digital hardness 

tester with a diamond indenter (Zwick roell indentec, 

ZHv; indentec uK).2,3 the saliva stored specimens 

were gently wiped with a tissue paper, rinsed 

with distilled water and tissue blot-dried before 

each micro-hardness measurement. Before any 

treatment, four indentations were made on the 

polished enamel surface of each enamel block with 

a 300 g load applied for 15 seconds. this enabled 

the determination of base-line hardness values. 

the process was repeated after 14 days of active 

bleaching treatment, with the new indents being 

placed about 10 µm from the baseline indents.2,3 

all data were saved as vickers Hardness values 

(vHN), destined for statistical analysis (Wilcoxon 

rank-Sum test). the before and after data were 

compared, each sample serving as its own control.

the pH levels of the oral rinses were also 

measured, using an orion Expandable ion analyser 

Ea940 (orion research inc. ma, uSa) and an orion 

9165BNWP Sure-Flow®, Epoxy-body combination pH 

electrode (thermo Electron corporation, Beverley, 

ma, uSa). the pH electrode was calibrated using 

three buffer solutions of pH values 3.0, 4.0 and 

7.0 (Beckman instruments irvine, ca, uSa) and 

the electrode response to the buffer solutions 

was checked (and recalibrated if necessary) after 

every six sample measurements. three samples of 

each product were measured, and the electrode 

was then completely cleaned by thorough washing 

and rinsing with distilled water before the next set 

of readings was taken. the mean pH values were 

recorded and noted (table 2).

RESULTS

the median vickers micro-hardness values of the 

test specimens before and after the 14 day treatment 

period are reflected in table 2. Box and Whisker 

plots were prepared to indicate the distribution of 

the micro-hardness values (Figure 1) for: the groups 

treated respectively, by colgate Plax Whitening 

Blancheur, White Glo 2 in 1 and Plus White. in Figure 

1, the top line shows the maximum and the bottom 

line, the minimum hardness values, while the box 

part shows the location of 50% of the values. the 

line in the box depicts the median hardness value of 

the difference in micro-hardness between base-line 

and after treatment.

the Wilcoxon rank-Sum test showed no statistically 

significant differences, (at a 5% level), between 

baseline values and the values obtained after a 14 

day treatment period for all three different oral rinses.

DISCUSSIoN

it is evident from the literature that many factors 

such as different bleaching agents with differing 

concentrations, type and concentration of acid, 

pH, temperature, exposure time and frequency 

of exposure, can all contribute to enamel erosion/

demineralisation.2,3,4 the initial stage of caries 

development has been identified as surface-

softening lesions of enamel.15 today it is generally 

accepted that micro-hardness determinations give 

a reliable indication of this softening (damage/

demineralisation), of enamel or dentine and this 

criterion is now employed worldwide for this 

purpose.2,3,16-19

most solutions with low pH levels are known 

to soften and erode enamel.10,11,20 according to 

Goldstein, the acidic property of the bleaching 

agents can also cause changes in the mineral 

content of enamel and may therefore result 

in damage to dental structures even under 

prescribed conditions.21 minor alterations of the 

enamel may facilitate the future penetration of 

bacteria, debris or staining substances, affecting 

the success of bleaching.5 the pH values of the 

three oral rinses used in this study, ranged from 

3.59 to 5.00 (table 2). Such acidic levels would 

normally be considered as hazardous towards teeth 

and could be expected to decrease the enamel 

hardness. Significant enamel demineralisation 

and root resorption have been reported when 

the pH falls below 5.2.22 Some studies reported 

demineralisation of enamel at a pH below 5.2, 

while others reported a pH of 5.5 as the critical 

pH.23,24 However, dawes recently reported that 

the critical pH at which enamel starts to soften, 

should rather be regarded as being in a range of 

5.1 to 6.5, depending also on the concentrations 

of calcium and phosphate present in the solution.25 

most solutions/beverages which are known to 

soften enamel and produce dental erosion have 

low pH levels.26-28 in an in vitro study, Hunter et al  

observed that increasing the frequency of 

exposure to a drink having a low pH resulted in 

TAbLE 1: Composition of the rinses

Product Composition

a. colgate Plax Whitening Blancheur aqua, Sorbitol, alcohol, 4% Hydrogen Peroxide, Poloxamer 338, Polysorbate 
20, methylsalicylate, menthol, Sodium Saccharin.

b. White Glo 2 in 1 Purified Water, Ethanol 95SG, Sorbitol, Polysorbate 80, Eucalyptol, methyl 
Salicylate, menthol crystal, cetylpyridinum chloride, Benzoic acid, Sodium 
Saccharin, caramel.

c. Plus White Water, Glycerin, Poloxomer 338, Flavour, Sodium Saccharin, cetylpyridinum 
Bromide, Fd&c Blue, tetrasodium Edta, disodium Edta, methylparaben.

TAbLE 2: the mean ph and the length of exposure time for each of the oral rinses and the median vickers 
micro-hardness values for each group before and after treatment.

Product pH
Total exposure 

time (min)
before 

treatment
After 

treatment

a. colgate Plax Whitening Blancheur 3.74 28 318 301

b. White Glo 2 in 1 3.59 14 308 295

c. Plus White 5.00 14 301 311

D
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colgate Plax
-100.00

-50.00

0.00

50.00

100.00

Plus White White Glo

FIgURE 1: box and whisker plot showing the maximum, 
minimum, 25th percentile, median and 75th percentile 
differences in micro-hardness values.
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a non-proportional increase in dental erosion.29 

reducing the frequency of exposure by half did 

not result in a similar reduction in tissue loss.

the pH of whitening products changes inside 

the oral cavity during the bleaching process. 

However, it is not known if the change in pH 

occurs at the same rate for products containing 

hydrogen peroxide or carbamide peroxide or if 

this pH change would adversely affect oral soft 

and hard tissues.22 of the three oral rinses tested, 

colgate Plax contains hydrogen peroxide while the 

other two probably depend mainly on the acidity 

of the rinse to whiten teeth (table 1). an overall 

lowering in the median enamel hardness values 

as a result of the normal treatment by the three 

rinses was demonstrated, although these changes 

were not statistically significant (Figure 1). the 

sample treated with colgate Plax recorded the 

greatest decrease in enamel hardness, followed 

by the White Glo sample. these two oral rinses 

have the lowest pH values (3.74 and 3.59; table 2) 

which gives an indication of a strong relationship 

between acidity and the extent of enamel damage 

by demineralisation. on the other hand, treatment 

with Plus White (table 2), with a higher pH of 

5.0, gave a small increase in the hardness for 

the third group. Perhaps it is of relevance that 

the total exposure time of colgate Plax (28 min) 

was twice that of the other two products. that 

may be expected to contribute to the relatively 

greater softening of enamel by colgate Plax in 

comparison with the effects seen in the sample 

treated with White Glo, even though that product 

has a somewhat lower pH (3.59 vs. 3.74).

the whitening effects of the three oral rinses, 

(colgate Plax Whitening Blancheur, White Glo 

2 in 1 and Plus White), have been reported to 

be unsuccessful when applied according to the 

manufacturers’ instructions.30 it is likely that if users 

cannot see changes in the whiteness of their teeth 

they will tend to practise longer exposure periods to 

the oral rinses and to reduce the intervals between 

rinses this will diminish the time when teeth are 

bathed in saliva, thereby reducing the associated 

remineralisation effects and increasing the chances 

of significant damage to enamel.

CoNCLUSIoN

this study confirms that over the counter whitening 

rinses do affect the enamel surfaces and cautions 

users not to extend the application periods and 

frequency of use beyond the recommendations 

of the manufacturers because of possible enamel 

damage.
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U Govender, A Bhayat, M Rudolph

SERVICES RENDERED 
AND BARRIERS FACED 
BY pUBLIC SECTOR ORAL HYGIENISTS IN 
TwO pROVINCES OF SOUTH AFRICA

oral hygienists (oHs) drive oral disease preventive 

programmes and promote good health practices. 

South africa (Sa) has a shortage of this cadre of 

health worker especially in the public sector.

this 2009 project was the first effort to determine 

the professional activities performed, barriers 

faced and work-related issues that affected oHs 

employed at that time in Gauteng and in KwaZulu-

Natal. the cross-sectional descriptive study used 

a self-administered questionnaire developed after 

a comprehensive literature review. the response 

rate was 78% (n=32). almost all (94%) respondents 

gave “providing a service to the community” as the 

main reason for working in the public sector, where 

they were committed to offering preventive oral 

and dental services at clinics and in the community. 

common employment problems were poor salaries 

(94%), lack of resources (81%) and the perception 

that opportunities for promotion are limited (78%), 

compounded by poor recognition of the services 

provided by oHs. in order to more effectively utilise 

the skills and commitment of oHs in delivering 

preventive dentistry in the public sector, such 

problems facing the profession should be addressed.

INTRoDUCTIoN

the South african National department of Health 

in 2005 adopted a re-evaluated National oral 

Health strategy which determined how oral health 

care should be delivered in the various provinces.1 

the implication and application of this strategy 

as it applies to oral hygienists (oHs) is of great 

importance as it requires them to be in the forefront 

in the delivery of preventive oral health services and 

promoting health. oHs are regarded as the drivers 

of prevention programmes for the control of dental 

caries and periodontal diseases.2

the profile of oral disease in South africa suggests 

that most preventive oral health services have 

the potential to make a significant impact on 

dental treatment needs.3 Since the majority of the 

population (80%) depends on the public health 

sector for dental treatment, oHs in the public 

sector have a crucial role to play in the provision 

of oral health services.3 oHs could, by their efforts 

in preventive dentistry, reduce the prevalence and 

prevent the progression of oral diseases which 

could otherwise result in early tooth loss4 and the 

consequent demand for rehabilitative dentistry 

requiring additionally skilled personnel (dentists)  

and expensive special resources.

there is evidence of increasing frustration among 

oHs employed in the public sector, reflecting 

problems which limit their opportunities to perform 

their full range of clinical and non-clinical duties.5 this 

could be due to factors such as lack of resources, 

problems in management, lagging morale, poor 

salaries and the low priority that prevention of oral 

diseases is given within the public sector.5

in South africa, the public oral health sector 

offers clinic and community-based oral hygienist 

services. the clinic-based services usually include 

examinations, oral hygiene instruction, scaling, 

polishing, root planing, fissure sealants and 

professional topical fluoride treatments. the 

community-based services are performed at 

sites away from the dental clinic such as schools, 

crèches, Hiv institutions and other community 

facilities where the focus is on primary prevention. 

these approaches include oral health promotion 

and protection initiatives that incorporate oral 

health education, brushing, fluoride and fissure 

sealant programmes. oral hygienists are therefore 

responsible for developing, implementing and 

co-ordinating the preventive dentistry programmes 

at schools, a main component of community-based 

oral health care services.

No recent work has been done to describe and 

justify the role of public sector oHs in South africa. 

optimal utilisation of oHs in delivery of disease 

prevention strategies may depend on determining 

their current role in the public sector. the purpose of 

this study was therefore to determine the activities 

of, and the barriers faced by oHs employed in the 

public sector in Gauteng (GP) and KwaZulu-Natal 

(KZN) provinces of South africa.

mETHoDoLogy

this was a cross-sectional descriptive study. the 

study population consisted of all oHs registered 

with the Health Professions council of South africa 

who were in either full-time or part-time employment 

within the public sectors in GP and KZN provinces 

during 2009. the human resource records of the 

oral health services in GP and KZN showed that 

21 and 20 oHs were employed in these provinces 

respectively (n=41). all received a hand-delivered 

questionnaire. Participants were provided with 

an addressed postage paid envelope in which to 

return the self-administered questionnaire. the 

initial response after a six week period was less 

than 50%. a second set of questionnaires was 

sent out and after an additional four weeks, those 

completed questionnaires received by that stage 

were accepted as constituting the final sample size.

QUESTIoNNAIRE

the questionnaire comprised 15 closed and two open-

ended questions formulated to obtain information 

about demographics, activities performed and barriers 

faced whilst working as an oral hygienist within the 

public sector. the activities were separated into 

two groups, community-based and clinic-based 

services. the work timetable provided a maximum 

of ten sessions per week. the common schedule 

required that in the morning session the oHs went 

out to schools, satellite clinics, crèches and mobile 

dental units to offer community-based services and 

in the afternoon session they performed multiple 

clinical services in dental clinics. oHs were      
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asked to indicate the types of services and treatments 

they offered, in general, for each of the ten sessions 

in a representative week. the questionnaire required 

an estimate of the number of sessions spent on 

a weekly basis in offering the following services 

both in the communities and in the dental clinics: 

examinations, brushing programmes, brushing and 

fluoride programmes, scaling, polishing and root 

planing, fissure sealants, Hiv related procedures, 

topical fluoride applications, temporary restorations, 

administering local anaesthetics and re-cementing 

of crowns and bridges.

the questionnaire was piloted amongst oH staff 

members at the university of the Witwatersrand, 

Johannesburg. Ethical approval was obtained 

from the human research ethics committee at the 

university of Witwatersrand and permission to conduct 

the study was granted by the departments of oral 

Health services in both provinces. anonymity and 

confidentiality were ensured. data was analysed 

using the Epi info software package.

RESULTS

the response rate was 78% (n=32) and the majority 

(94%) of responding oHs were employed full-time. 

the mean number of years of service was 9.43 years 

(Sd = ±6.5). the breakdown according to the level 

of employment and distribution is shown in table 1.

the 32 completed questionnaires gave information 

on a total of 320 sessions. these were divided into 

clinical- and community-based services. the numbers 

of sessions spent on each treatment activity were then 

totalled and the means were calculated (table 2). of 

the ten sessions per week, three quarters (74%) of 

respondents spent five sessions rendering community-

based services and five sessions rendering clinical 

services. in the community-based sessions, most 

involved the imparting of oral health education (oHE) 

(38%) and the monitoring and implementing of brushing 

programmes (24%). only 4 sessions (3%) were spent 

on other services such as the placement of glass 

ionomer cements (Gic) or temporary restorations. 

of all possible services, 90% were provided at 

schools, 57% at Hiv institutions and 43% at crèches. 

For the clinic-based services, most sessions were 

spent carrying out scaling and polishing and/or root 

planing (25%), examinations (19%) and oHE (14%). 

other services (7%) included the administration of 

local anaesthetics and the placement of temporary 

restorations. there was no statistical relationship 

between clinical and community services and most 

oHs divided their time equally. the clinic-based 

afternoon activities involved treatment of individual 

patients. almost two thirds (61%) of respondents 

provided services to fewer than 20 patients per 

week while the remaining 39% reported treating 

more than 20 patients per week.

more than 90% of respondents cited “providing 

a service to the community” as their main reason 

for working in the public sector. almost two thirds 

(63%) remained in the public sector because of 

professional satisfaction while 37% indicated that 

they continued to work in the public sector because 

of job security.

Figure 1 shows the problems reported by the oHs. 

almost all (94%) of the oHs indicated that salaries in 

the public sector were not competitive; 81% reported 

that there was a shortage of resources and 78% 

observed a lack of opportunities for promotion and 

a shortage of either oHs or dental nurses. Half of 

the respondents reported low staff morale. there 

were two open ended questions related firstly to the 

problems or barriers that oHs faced and secondly 

to the possible improvements that could be made 

to facilitate and enhance the working conditions 

amongst oHs in the public sector. the answers to 

the first question were similar and the following three 

themes were identified. there was a generalised 

perception that the salaries were inadequate and 

some of the responses included: “managers do 

not see the need for us to be promoted for better 

salaries”; “Poor motivation for promotion and salaries”; 

“No recognition given for academic achievements”; 

“Salaries must be reviewed as oral hygiene is one 

of the essential services in primary health care”.

many felt that there was a shortage of equipment 

and staff and these were some comments: “two 

mobile dental units for eight oral hygienists”; “Not 

enough dental materials, as that is dependent on 

the availability of funds”; “too few oral hygienists”; 

“i am the only oral hygienist in the region”; “Schools 

have more than 500 children, difficult to manage”.

the respondents also felt that there was low 

staff morale as confirmed by these responses: 

“Have been employed for seven years and am still 

a junior level oral hygienist”; “Employed for 12 years 

as a dental assistant; “Studied for three years and 

employed for eight years as an oral hygienist in the 

same institution and still employed at a junior level”.

there were only two responses to the second 

question, regarding the possible improvements 

and both were of the opinion that more resources 

should be allocated in order to allow oHs to carry 

out their core duties.

TAbLE 1: level of employment and distribution of ohs by province

Level of employment gP KZN Total number oHs

Junior 4 8 12 (37%)

Senior 1 4 5 (16%)

chief 10 5 15 (47%)

assistant director 0 0 0 (0%)

Total 15 (47%) 17 (53%) 32 (100%)

TAbLE 2: mean number of procedures performed per week in the community and in the clinic (n=320)

Number of sessions per week spent on average on 
various procedures

Community-based (%) Clinic-based (%)

Examinations 19 (13) 34 (19)

oral health education (oHE) 55 (38) 24 (14)

Brushing programmes only 35 (24) 0

Brushing and fluoride programmes 10 (8) 0

Scaling, polishing and root planing 6 (4) 44 (25)

Fissure sealants 7 (5) 26 (15)

Hiv related procedures 7 (5) 15 (8)

topical fluoride applications 0 21 (12)

other procedures 4 (3) 13 (7)

Total 143 (100) 177 (100)
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DISCUSSIoN

the response rate was much higher than for both the 

National surveys6,7 which reported response rates 

of 47% and 51% respectively. this could be due to 

the study questionnaires being hand delivered; a 

focus on only two provinces and as a result of the 

follow-up. the majority (90%) of community-based 

services were provided to learners at schools, and 

logically these were usually morning sessions as 

determined by schools to prevent undue interference 

with the school curriculum. more than a half of 

the clinical sessions delivered by oHs (52%) were 

spent in providing oHE to individuals and to the 

community (table 2). oHE is an essential part of health 

promotion and education as it aims to control plaque 

accumulation and to influence dietary practices for 

the prevention of oral diseases.

Examination, charting and screening is necessary 

for early identification of those patients at high-risk 

for dental caries and periodontal diseases. more 

than 10% of oHs reported doing examinations in the 

community. this not only assists in early diagnosis of 

oral diseases, but more importantly, non-restorative 

needs such as oHE can be addressed by oHs.8

in Sa, the most common need in children is 

preventive services which include fissure sealants.4 

the low response for fissure sealants (5%) was 

not unexpected due to the frequent reports of 

inadequate and insufficient dental facilities, staff 

members, equipment and materials. access to mobile 

dental units (mdus), portable dental equipment and 

adequate supply of materials would greatly facilitate 

the provision of fissure sealants in the community, 

an activity which is regarded as an effective and 

efficient preventive intervention. more than half 

of the oHs performed activities at Hiv institutions. 

due to the high prevalence of Hiv/aidS (30.2%) in 

South africa10 there has been an increase in the 

number of institutions established for the care of 

patients suffering from Hiv/aidS. Studies indicate 

that over 50% of patients with Hiv/aidS present with 

oral lesions associated with Hiv.11 oral hygienists 

therefore have a valuable role to play in the oral 

health care of these patients.

the low numbers of other procedures that were 

being performed (3%), could be attributed to a 

lack of need for these services, the inability of the 

oHs to perform these functions, the environment 

not being conducive or a lack of the necessary 

materials and facilities.

almost two thirds of respondents provided 

services to less than 20 patients per week in 

the two hour afternoon sessions devoted to 

individual treatment. this could be due to the 

length of time each procedure takes, the low 

utilisation of services, low clinic attendances, 

failed appointments or the lack of awareness of 

oral health in the population.12 a quarter of all the 

clinical sessions per week (25%) were utilised 

for the delivery of scaling, polishing and root 

planing procedures. this was not surprising as 

the National oral Health Survey12 reported that 

the presence of calculus and gingivitis was the 

most common periodontal condition amongst 

adults. almost 15% of oHs reported providing 

oHE to individual patients. oHE is important to 

create awareness and promote good oral health 

practices in individual patients and the community. 

if oHs performed the examination and chartings, 

oHE, scaling, polishing and root planing, greater 

opportunities and additional time would be created 

for dentists to perform more complex procedures. 

the role of the oH is therefore not only to provide 

preventive services but also to facilitate a more 

effective and efficient delivery of comprehensive 

services by the dentists.

Just over 10% of oHs applied topical fluoride 

and a similar number (12%) placed fissure sealants 

to patients seen at the dental clinics. these are 

procedures essential for the prevention and control 

of dental caries.

oral hygienists can be employed at four levels in 

the public sector with clear guidelines regarding their 

remuneration. the lowest remuneration is at a junior 

level, increasing to a senior, chief and the highest 

being assistant director. in both KZN and GP, oHs 

were employed at only three levels, with almost half 

as chief oHs. No oH was employed as an assistant 

director. more than 90% of oHs reported that the 

salary structure in the public sector was poor and 

not competitive with that of the private sector. this 

was coupled with the lack of promotion opportunities 

(78%) as the main reason for the low staff morale. 

many felt that they had remained too long at the 

same level of employment in spite of meeting the 

requirements for promotion and advancement. it 

is expected that with the introduction of the new 

dispensation for public workers and the possible 

introduction of over-time for oHs, these issues 

could be addressed.13 it was felt that there was a 

lack of recognition of the profession and insufficient 

motivation by their managers to the respective 

departments of Health to improve salaries or to 

create opportunities for promotion. oral hygienists 

also reported that academic achievements were 

not recognised towards enhanced remuneration 

or promotion.

almost 80% reported a shortage of either oHs 

or dental nurses in the workplace. in australia the 

high demand for oHs in the private sector has 

empowered public sector oHs to demand better 

salaries. oral hygienists in australia, denmark and 

Switzerland receive the highest remuneration when 

compared with their international counterparts.2 

Gordon and rayner7 reported that oHs felt that more 

public sector positions should be created in Sa.

Bhayat et al13 observed that in South africa less 

than 10% of all oHs worked in the public sector, 

which is one reason for the lack of sustainable 

and effective community preventive oral health 

programmes. and yet, ninety four percent of oHs 

cited “providing a service to the community” as 

the main reason for working in the public sector. 

Similarly other studies in both private and public 

sectors in Sa have reported that 94% of oHs 

believed they provided a worthwhile service to 

the public and contributed to community health 

which in turn provided career satisfaction.6,7     

low 
salaries
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81% 78% 78% 75%

50%
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lack of human 
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low staff 
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100%

90%

80%

70%

60%

50%

40%

30%

20%
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FIgURE 1: problems as reported by the ohs which limit their scope of work (n=32)
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more than 60% said they remained in their jobs 
because of professional satisfaction. this was 

consistent with the findings of Gordon and rayner7 

who reported that the majority of oHs were satisfied 

with their choice of career. 

almost eighty percent of oHs considered that 

too few oHs were employed in the public sector.

these findings were similar to those reported by 

Gordon and rayner.7 the poor oH to population ratio 

limited the provision of comprehensive preventive 

programmes. oral hygienists experienced challenges 

accessing resources such as finances, transport, 

mdus, equipment and dental materials. Bhayat et 

al5 reported that the lack of oHs and poor working 

conditions impacted on the implementation of 

public preventive programmes. the lack of human 

and other resources has a direct effect on the level 

and quality of oral health services being provided 

in the public sector.

Seventy five percent of oHs indicated they 

experienced problems with management in their 

facilities. this could be attributed to most dental 

clinics being managed by clinicians (doctors and 

nurses) who must deal with many other medical 

emergencies on a daily basis. oral health and oral 

hygiene in particular may inevitably be neglected. 

the efficacy of oHs in the public sector is related to 

the support and attitudes of their supervising dentists 

or managers. mutual recognition of professional 

expertise and contribution could help ease some 

of the tension and conflict that may be present, as 

has been suggested by other studies.2

CoNCLUSIoN

it is evident that the role of oHs is to be a leader 

and provider in oral health education and promotion 

with the objective to increase oral health awareness 

and to decrease the need for curative care. in order 

for this cadre to be effectively utilised, however, 

several issues need to be addressed. these include 

recognition of the services provided by oHs, creation 

of opportunities for promotion, improvement of 

salaries and enhanced provision of resources.

Declaration: No conflict of interest declared. ●
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INDEpENDENT pRIVATE 
pRACTICE AppROVAL

ORAL HYGIENISTS ECSTATIC ABOUT

the first group of ohaSa members in Kwazulu-natal got ready to apply for 
Independent private practice by attending the expansions of Clinical Functions 
Course at the university of Kwazulu-natal (uKzn) from 13–18 january 2014. the 
members who attended the course are (from left to right): Ilana moodley (uKzn 
lecturer), Shaya pillay (eC), tanya johannes (gp), dr Shenuka Singh (uKzn lecturer), 
Suzette pirow (Kzn), deidre agar (Kzn), marita enslin (Kzn), jenny bartlett (Kzn) 
and maggie naidoo (Kzn).

a number of members also completed the level 3 First aid Course by Save-a-life, 
which took place between 8 February and 1 march 2014. they are from left to right, 
back row: tabassum ali (Kzn), penelope mhlungu (Kzn), londiwe thwala(Kzn), 
phindile Sokhulu (Kzn), jenny bartlett (Kzn), maggie naidoo (Kzn), and front row: 
deidre agar (Kzn), ayanda Khazi (Kzn), Suzette pirow (Kzn), Susan van rooyen 
(Kzn) and leigh-ann de Sousa (Kzn).

We would sincerely like to thank everybody that contributed towards making our dream of achieving independent Private Practice a reality!
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AbSTRACT

tooth discoloration is a frequent dental finding 

associated with clinical and aesthetic problems. 

it differs in aetiology, appearance, composition, 

location and severity. Knowledge of the aetiology 

of tooth staining is of importance to dental 

surgeons in order to enable a correct diagnosis. 

the practitioners should also have the basic 

understanding of the mechanism of stain formation 

before carrying out any treatment procedures 

which will facilitate better treatment outcomes. 

recently there have been advancements in the 

various treatment options in this field. this article 

is a comprehensive review on extrinsic stains and 

the treatment modalities.

Keywords: tooth discoloration, aesthetic problems, 

tooth staining, treatment outcomes, extrinsic stains.

INTRoDUCTIoN

 it is widely recognised that today’s youth and 

appearance oriented culture prizes an attractive 

smile and white teeth, with sales of whitening 

products rising dramatically in the past decade. 

Some of these products are sold as ‘over the counter 

products’ and have no professional involvement in 

their application. the correct diagnosis for the cause 

of colour discoloration is important as, invariably, it 

has profound effect on treatment outcomes. it would 

seem reasonable, therefore that dental practitioners 

have an understanding of the aetiology of tooth 

colour discoloration in order to make a diagnosis 

and enable the appropriate treatment to be carried 

out (aryan, 2005). dental stains differ in aetiology, 

appearance, composition, location, severity and 

degree of adherence. attraction of material to the 

tooth surface plays a critical role in the deposition of 

extrinsic dental stains. However, the mechanism that 

determines the adhesion strength is not completely 

understood (tirth et al., 2009).

Normal variations in tooth colour: a basic 

understanding of the elements of tooth colour 

is important for many aspects in dentistry. teeth 

are typically composed of various colours and a 

gradation of colour occurs in an individual tooth 

from gingival margin to the incisal edge of the 

tooth. Near the gingival margin, teeth often have 

a darker appearance because of close proximity 

of the dentine below the enamel. in most people 

canine teeth are darker than central and lateral 

incisors and young people characteristically have 

lighter teeth, particularly in the primary dentition. 

teeth become darker as a physiological age 

change; this may be partly caused by laying down 

of secondary dentine, incorporation of extrinsic 

stains and gradual wear of enamel allowing a 

greater influence on colour of the underlying 

dentine. tooth wear and gingival recession can 

directly or indirectly affect tooth colour. the science 

of colour is important in dentistry with regard to 

colour perception and description, and can be 

improved with training.

the viewing conditions are extremely important 

and variables, such as the light source, time of 

day, surrounding conditions and the angle of tooth 

viewed, affect the apparent tooth colour. light is 

composed of differing wavelengths and the same 

tooth, viewed under different conditions, will 

exhibit a different colour, a phenomenon known 

as metamerism (Watts and addy, 2001).

Classification of tooth discoloration

Intrinsic discoloration: intrinsic discoloration occurs 

following a change to the structural composition or 

thickness of the dental hard tissues. the normal colour 

of teeth is determined by the blue, green and pink 

tints of the enamel and is reinforced by the yellow 

through the brown shades of dentine beneath. a 

number of metabolic diseases and systemic factors are 

known to affect the developing dentition and cause 

discoloration as a consequence, and local factors 

such as injury are also recognised. these include:

1. alkaptonuria.

2. congenital erythropoietic porphyria.

3. congenital hyperbilirubinaemia.

4. amelogenesis imperfect.

5. dentinogenesis imperfect.

6. tetracycline staining.

7. Fluorosis.

8. Enamel hypoplasia.

9. Pulpal haemorrhagic products.

10. root resorption.

11. ageing.

Extrinsic discoloration: Extrinsic discoloration is 

outside the tooth substance and lies on the tooth 

surface or in the acquired pellicle. the origin of 

the stain may be:

1. metallic

2. Non-metallic   
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TAbLE 1: types of stains, source, appearance and common sites

Types of stains Source and predisposing factors Appearance on the tooth surface Common sites

brown stain the colour is due to tannin from intake of 
coffee and tea. 

causes: insufficient brushing; inadequate 
cleansing action of dentifrice; chromogenic 
bacteria.

thin, translucent, acquired bacteria-free 
pigment pellicle.

1. Buccal surface of maxillary molars.

2. lingual surface of mandibular incisors.

black stain 1. coal tar combustion products due to 
smoking.

2. Penetration of pits and fissures, enamel and 
dentine by tobacco juices.

3. iron-containing oral solutions. 

4. Exposure to iron, manganese, silver.

these are tenacious dark brown or black with 
brown discoloration.

1. involves all the teeth.

2. common on pits and fissures.

black stain more common in woman, may occur in 
excellent oral hygiene. High tendency for 
recurrence:

1. associated with low incidence of caries in 
children.

2. chromogenic bacteria – e.g. Gram positive 
rods – actimomyces species Bacteriodes 
melaninogenicus.

3. iron-containing oral solutions.

this is a thin black line, firmly attached on tooth 
surface.

1. Near the gingival margin of facial and lingual 
surface of a tooth.

2. diffuse patch on the proximal surface may 
be seen.

orange stain chromogenic bacteria Serratia marcescens, 
Flavobactraium lutescens. Exposure to chromic 
acid fumes in factory workers (manuel et al., 
2010).

Both facial and lingual surface of anterior teeth.

green stain children are frequently affected due to 
inadequate daily plaque removal, chromogenic 
bacterial deposits or decomposed hemoglobin. 

1. Fluorescent bacteria – Penicillium. 

2. Fungi – aspergillus.

3. associated with children with tB or cervical 
lymph node.

4. copper salts in mouth rinse (manuel et al., 
2010).

5. Exposure to copper and nickel in the 
environment in factory workers (manuel 
et al., 2010).

these are green or greenish yellow stains of 
considerable thickness. this type of stain is 
considered as stained remnants of enamel 
cuticles.

Facial surface of maxillary anterior teeth.

metallic stain this type of stain is caused by metals and 
metallic salts. metals are penetrated into 
tooth substances and produce permanent 
discolouration or they bind with pellicle and 
produce surface stain.

Source of metals:

1. introduction of metals into oral cavity.

2. metal containing dust inhalation by workers.

3. oral administration of drugs.

Some metals that cause stains:

copper dust – Green stain

iron dust – Brown stain 

magnesium – Black stain

Silver — Black stain 

iodine — Black stain 

Nickel — Green stain

metal penetrating into tooth substance causes 
permanent discoloration whereas that which 
binds with pellicle causes surface stain (manuel 
et al., 2010).

Generalised appearance on all the teeth.

yellowish brown 
stains

chlorhexidine has an affinity for sulphate and 
acidic groups such as those found in pellicle, 
plaque constituents, carious lesions and 
bacterial cell walls. So it is retained into oral 
cavity and stained oral tissues. (manuel et al., 
2010).

Yellowish brown to brownish. the stains are 
not permanent in nature. they can be removed 
with proper brushing with dentifrice.

1. cervical and interproximal area of the teeth.

2. Plaque and other restorations.

3. dorsum of tongue.

yellow Essential oil and phenolic mouth rinse (manuel 
et al., 2010).

golden brown 
stains

due to use of stannous fluoride (mosby’s dental 
dictionary, 2008).

Violet to black Presence of potassium permanganate in mouth 
rinses (manuel et al., 2010).

Red-black use of betel leaves and nuts commonly seen in 
adults and children in the Eastern Hemisphere, 
where betel leaves and nuts are used as 
stimulants (mosby’s dental dictionary, 2008).

thick, hard, dark brown or black extrinsic stain 
left on the teeth after chewing the leaves of the 
betel palm (mosby’s dental dictionary, 2008).

Facial, lingual and occlusal surfaces of both 
anterior and posterior teeth.
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Internalised discoloration: internalised discoloration 

is the incorporation of an extrinsic stain within the 

tooth substance following dental development. it 

occurs in enamel defects and in the porous surface 

of exposed dentine. the routes by which pigments 

may become internalised are:

1. developmental defects.

2. acquired defects.

a) tooth wear and gingival recession.

b) dental caries.

c) restorative materials (manuel et al., 2010).

Extrinsic tooth discoloration: the causes of extrinsic 

staining can be divided into two categories:

a) Direct extrinsic tooth staining: those compounds 

which are incorporated into the pellicle and 

produce a stain as a result of their basic colour.

b) Indirect extrinsic tooth staining: those which 

lead to staining caused by chemical interaction 

at the tooth surface.

direct extrinsic tooth staining has a multi-factorial 

aetiology with chromogens derived from dietary 

sources or habitually placed in the mouth (Figure 

1). these organic chromogens are taken up by the 

pellicle and the colour imparted is determined by the 

natural colour of the chromogen. tobacco smoking 

and chewing are known to cause staining, as are 

particular beverages such as tea and coffee (Figure 

2 and 3). the colour seen on the tooth is thought 

to be derived from polyphenolic compounds which 

provide the colour in food (Pearson, 1976). indirect 

extrinsic tooth staining is associated with cationic 

antiseptics and metal salts. the agent is without 

colour or a different colour from the stain produced 

on the tooth surface. interest in the mechanisms of 

extrinsic tooth staining was rekindled in 1971 with the 

observation by Flotra et al. (1971) that tooth staining 

increases with the use of chlorhexidine (Figure 4).

Classification of extrinsic tooth staining

Extrinsic tooth discoloration has usually been 

classified according to its origin, whether metallic 

or non-metallic (Gorlin and Goldman, 1971).

Non-metallic stains: the non-metallic extrinsic stains 

are adsorbed onto tooth surface deposits such 

as plaque or the acquired pellicle. the possible 

aetiological agents include dietary components, 

beverages, tobacco, mouth rinses and other 

medicaments. chromogenic bacteria have been 

cited in children (Figure 5 and 6). Particular colours 

of staining are said to be associated with certain 

mouths, for instance, green and orange in children 

with poor oral hygiene and black/brown stains in 

children with good oral hygiene and low caries 

experience (theilade et al., 1973). conclusive 

evidence for the chromogenic bacterial mechanism 

has not been forthcoming. the most convincing 

evidence for the extrinsic method of tooth staining 

comes from the differing amount of stain found in 

a smokers and non-smokers (Ness et al., 1977).

Metallic stains: Extrinsic staining of teeth may be 

associated with occupational exposure to metallic 

salts and with a number of medicines containing metal 

salts (addy and roberts 1981). the characteristic black 

staining of teeth in people using iron supplements 

and iron factory workers is well documented (Nordbo 

et al., 1982). in a study conducted on school going 

students on black stains, scrapings were taken from 

5 students and were subjected to analysis for trace 

elements. trace element analysis was done by (icP) 

inductively coupled Photo spectrometry. out of 5 

scrapings, 3 showed presence of ferrous ions of 

about 2.56%, calcium ions 17.15% and magnesium 

ions 0.72%, while the remaining 2 samples showed 

calcium 14.86%, magnesium ions 0.82% and no 

presence of ferrous ions (tirth et al., 2009). copper 

causes a green stain in mouth rinses containing 

copper salts (Waerhag et al., 1984) and in workers 

in contact with the metal in industries (dayan et 

al., 1983) (table 1).

a number of other metals have associated colours 

such as potassium permanganate producing a 

violet to black colour when used in mouth rinses; 

silver nitrate salt used in dentistry causes a grey 

colour, and stannous fluoride causes a golden 

brown discoloration (Ellingsen et al., 1982). it was 

previously thought that the mechanism of stain 

production was related to the production of the 

sulphide salt of the particular metal involved (moran 

et al., 1991). this is perhaps not surprising since 

the extrinsic stain coincided with the colour of the 

sulphide of the metal concerned. However, those 

proposing the hypothesis appeared not to consider 

the complexity of the chemical process necessary 

to produce a metal sulphide. as mentioned earlier 

the interest aroused by the staining noted with use 

of chlorhexidine mouth rinse has prompted renewed 

interest in the mechanism of stain formation. For 

this reason most of the research into stain formation 

has been carried out on chlorhexidine, although 

there are other antiseptics which cause staining 

to a lesser extent and the mechanism proposed 

could be applicable to staining found with polyvalent 

metals. the characteristic staining of the tongue 

and teeth noted by Flotra and co-workers in 1971 is 

not peculiar to chlorhexidine; it has been reported 

in other cationic antiseptics, the essential       

FIgURE 1: Stains due to betel nut.

FIgURE 2: Smoking stains.

FIgURE 3: tobacco stains.

FIgURE 4: Chlorhexidine stains.

FIgURE 6: black stains due to chromogenic bacteria.

FIgURE 5: orange stains due to chromogenic bacteria.
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oil/phenolic mouth rinse ‘listerine’ and following 

prolonged use of delmopinol mouthrinses (claydon 

et al., 1996). there is great individual variation in the 

degree of staining from person to person. this makes 

explanation more difficult as it may be caused by 

intrinsic factors, differences in extrinsic factors or both. 

No longer accepted theories of stain formation with 

chlorhexidine include breakdown of chlorhexidine 

in the oral cavity to form parachloroaniline (Gjermo 

et al., 1973) and also that chlorhexidine may reduce 

bacterial activity such that partly metabolised sugars 

are broken down and then degraded over time to 

produce brown-colour compounds (davies et al., 

1970). most recent debate has centred around three 

possible mechanisms.

Non-enzymatic browning reactions: Berk (1976) 

suggested that the protein and carbohydrate in 

the acquired pellicle could undergo a series of 

condensation and polymerisation reactions leading 

to colour discoloration of the acquired pellicle. 

chlorhexidine may accelerate formation of the 

acquired pellicle and also catalyse steps in the 

maillard reaction (Yates et al., 1993). observation of 

furfurals, intermediate products in maillard reactions, 

in brown-discoloured pellicle has lent support to the 

theory (Nordbo, 1977), but the evidence is inconclusive 

(Eriksen et al., 1985). moreover, these authors did 

not consider at all the same staining phenomenon 

observed with the numerous other antiseptics.

the formation of the pigmented sulphides of 

iron and tin: this theory suggests that chlorhexidine 

denatures the acquired pellicle to expose sulphur 

radicals. the exposed radicals would then be able to 

react with the metal ions to form the metal sulphide. 

Warner and co-workers have shown increased levels 

of iron in chlorhexidine treated individuals compared 

with water controls; no evidence was shown for tin 

(Warner et al., 1993). they then went on to conclude 

that the chromophore was not a sulphide, but a 

sulphur containing organic compound and metal 

ion complex and that chlorhexidine promoted the 

deposition of sulphate proteins. However, somewhat 

anomalously although the amount of stain and iron 

levels were increased.

management of stains

Proper diet and habits: Extrinsic staining caused by 

foods, beverages, or habits (e.g., smoking, chewing 

tobacco, coffee and tea) is treated with a thorough 

dental prophylaxis and cessation of dietary or other 

contributory habits to prevent further staining (azer 

et al., 2011).

Tooth brushing: Effective tooth brushing twice a day 

with a dentifrice helps to prevent extrinsic staining. 

most dentifrices contain an abrasive, a detergent, 

and an anti-tartar agent. in addition, some dentifrices 

now contain tooth-whitening agents.

Over-the-counter products: three types of whitening 

toothpastes are manufactured. the first type, based 

on use of an abrasive to remove extrinsic stains, 

has been available for many years (Haywood and 

robinson, 1997; council on Scientific affairs, 1997). all 

toothpastes, however, contain some abrasives and 

are capable of potentially removing stains whether 

they are labelled “whitening” or not. toothpastes 

with a high content of abrasives should not be 

recommended for daily use. Secondly, the newer 

whitening toothpastes contain a bleaching agent, 

such as peroxide, but the council on Scientific affairs 

of the american dental association (ada) does not 

recommend them for long-term use (Hosoya and 

Johnston, 1989). lastly, cosmetic toothpastes, 

containing titanium dioxide, cover extrinsic stains 

like paint covers a wall and do not change the 

internal tooth colour (Haywood and robinson, 1997).

Professional tooth cleaning: Some extrinsic stains 

may be removed with ultrasonic cleaning, rotary 

polishing with an abrasive prophylactic paste, or 

air-jet polishing with an abrasive powder (Weaks 

et al., 1984). However, these modalities can lead 

to enamel removal; therefore, their repeated use 

is undesirable (croll, 1977).

Ultrasonic and sonic scaling: ultrasonic and sonic 

scalers are referred to as power-driven scalers. the 

small, quick vibrations in combination with a water 

flow give us a whole new level of effectiveness 

in removal of deposits on the tooth surface. the 

benefits of ultrasonic scaling include increased 

efficiency of calculus removal and less need for 

hand scaling. High vibrational energy generated in 

the oscillation generator is conducted to the scaler 

tip, causing vibrations with frequencies in the range 

of 25,000–42,000 Hz. the amplitude ranges from 

10 to 100 µm. micro-vibration crushes and removes 

calculus under cooling water. ultrasonic and sonic 

scalers vary in their efficiency in removing calculus 

from the tooth surfaces. Sonic scalers are air-turbine 

units that operate at low frequencies ranging between 

3,000 and 8,000 cycles per sec (cps). tip movement 

and the effect of root surfaces can vary significantly 

depending on the shape of the tip and type of the 

sonic scaler. in general, tip movement is orbital. Sonic 

scalers provide a simple and inexpensive mechanism.

 Sonic scalers have a high intensity noise level 

because of the release of air pressure needed 

for movement of the tip of the sonic hand-piece 

(american academy of Pediatric dentistry, 2000).

Selective polishing: Selective polishing involves 

polishing only the areas of stains. in this procedure, 

the dental auxiliary can select specific teeth 

to be polished using a prophylactic angle and 

rubber cup with a fine paste, and can brush the 

remaining teeth with a toothbrush to remove 

bacterial biofilm on tooth surfaces. according to 

the american academy of Periodontology (2000) 

and other sources (mellberg, 1979), polishing for 

approximately 30 sec with a prophylactic paste 

containing pumice can remove between 0.6 µm and 

4 µm of the outer enamel. the outer surface of the 

enamel contains a natural component of fluoride, 

with the highest amount of fluoride concentrated 

on its surface. When using a prophylactic angle 

with a prophylactic cup on this enamel-rich surface, 

the dental hygienist may not only remove the 

fluoride layer, but also introduce a rough surface 

and/or scratches on the tooth surface, which can 

contribute to the further harbouring of bacteria 

on these surfaces.

Benefits: minimises irreversible loss of enamel. 

Prevents damage to the restorative surfaces 

requires less time. more time can be spent on 

patient education.

Prophylactic paste: Prophylactic pastes contain 

abrasive, water, humectant, binder, sweetener, 

flavouring and colouring agents. Prophylaxis 

polishing agents are available in two basic forms: 

dry powders, also referred to as flours that must 

be mixed with a liquid (water, fluoride, or mouth 

rinse) and commercially prepared polishing pastes 

that are available in bulk or individual unit doses. 

dry powders or flours are not graded according to 

grit, rather they are graded in order of increasing 

fineness: F, FF, and FFF. Powders or flours with no 

wetting agent represent the greatest quantity of 

abrasives that can be applied per unit of time and 

they create excessive heat. therefore, the use of 

dry abrasives or powder on a dry polishing cup is 

contraindicated due to the potential for thermal 

injury to natural teeth. the grit of commercially 

prepared polishing pastes is graded from fine to 

coarse, based on a standard sieve through which 

the particles pass (Wilkins, 2009). the types of 

abrasive particles used in polishing pastes vary 

among the commercial varieties and from one grit 

size to another, yet there is no industry standard 

to define what these terms mean or what size the 

abrasive particle must be. the types of abrasive 

particles used in commercial prophylaxis polishing 

pastes include flour of pumice, aluminium oxide, 

silicon carbide, aluminium silicate, silicon dioxide, 

carbide compounds, garnet, feldspar, zirconium 
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silicate, zirconium oxide, boron, and calcium 

carbonate (Wilkins, 2009).

others include emery, perlite, and silica. 

commercially prepared prophylaxis polishing 

pastes combine abrasives with a binder, humectants, 

colouring agent, preservatives, and flavouring 

agents. manufacturers generally do not disclose 

the amount of ingredients in their polishing pastes 

because the information is proprietary. However, 

it is general knowledge that pumice and glycerine 

are the most commonly used ingredients in 

commercially prepared polishing pastes. Some 

commercially prepared polishing pastes contain 

fluoride. Fluoride in prophylaxis polishing pastes 

is not a replacement for a fluoride treatment 

(Wilkins, 2009).

unfortunately, many dental hygienists use 

whatever type of polishing paste is available on 

every patient, regardless of the grit size. Even worse 

is the fact that some dental hygienists subscribe 

to the “coarse grit theory.” the premise for this 

ill-advised idea is that the use of the coarsest 

polishing paste available will remove the heaviest 

amounts of stain as well as the lightest amounts, 

thus saving time. Providers who polish in this 

fashion ignore the professionally recommended 

method of using the polishing grits in a progression 

of coarse, medium, and fine applications, which 

is supported by well-established science and is 

applied not only in health care but in mechanical 

polishing procedures in a variety of industries. in 

an ideal setting the progression from coarse to 

fine paste is best. in clinical practice, if a dental 

hygienist is using medium grit paste it is best to 

follow with fine grit. coarse grit polishing pastes 

can produce hypersensitivity and rough tooth 

surfaces, and are only needed in situations of 

heavy stain.

Proof of the widespread use of the “coarse pumice 

theory” lies in the published sales of coarse grit as 

the leading selling brand of polishing paste; 80% of 

polishing paste sales are in coarse grit and 10% are 

in medium grit. coarse grit polishing pastes may 

remove and accelerate staining and the retention 

of dental plaque and calculus.

Port polisher: Port polisher consisting of orangewood 

points is helpful in situations when aerosol should 

not be produced, in abraded cervical areas, or 

when electricity is not available. However slowness 

of the procedure and the amount of hand strength 

needed for instrumentation are its drawback. 

although highly abrasive in nature, polishing or 

finishing strips present an option for inter-proximal 

areas or line angles but should be cautiously used 

to avoid cutting of soft tissues.

New options and available evidence

For many years, the most notable advancement 

in traditional polishing was the introduction of 

prophy pastes in unit-dose cups. Since then, new 

formulations of commercial polishing pastes have 

been added to the polishing armamentarium. For 

more than a decade, commercial polishing pastes 

that contain perlite as an abrasive ingredient have 

been available.

Prophy pastes containing perlite make claims 

that the abrasive particles break down and become 

less abrasive under pressure. Scientific evidence 

supports the fact that the abrasive agents in these 

products do break down under load (pressure). 

However, scientific evidence supports the fact that 

most abrasives in polishing pastes break down 

under pressure. amorphous calcium phosphate 

(acP) products that include a polishing paste claim 

to remineralise enamel subsurface carious lesions. 

these products are missing a body of research 

in vivo. the current research exists only in vitro. 

three scientific questions need to be addressed: 

is it possible to burnish an ingredient such as acP 

into enamel with a polishing product that is abrasive 

and meant to remove stain? What are the true 

benefits of acP or similar products such as casein 

phosphopeptide-amorphous calcium phosphate 

(cPP-acP) over the known remineralisation properties 

of fluoride? Why has fluoride been added to some 

of these acP and cPP-acP products? Polishing 

paste with calcium sodium phosphosilicate is a new 

development. calcium sodium phosphosilicate is a 

bioactive glass that releases calcium and phosphorus 

ions rapidly and is currently being incorporated into 

other dental products. Scientific clinical research is 

not available to support the claim that this product 

immediately relieves dentinal hypersensitivity. 

Some in vitro studies of acP, cPP-acP, and calcium 

sodium phosphosilicate-containing products do 

indicate clinical promise; however, the lack of in 

vivo research to date is a matter of concern. it will 

be a leap forward if the additives to polishing pastes 

can remineralise carious lesions and immediately 

relieve hypersensitivity on a long-term basis.

there is no doubt that polishing pastes are going 

through a period of renewal as manufacturers are 

looking for ways to add remarkably active ingredients 

to such an inexpensive and easy delivery system. it 

is challenging, however, for manufacturers to add 

these novel ingredients while retaining the expected 

performance of polishing pastes. Hopefully, the future 

will bring about this much-needed research and the 

introduction of new products (litkowski et al., 1997).

Air jet polishing: air polishing was first introduced 

to the dental community in the late 1970s as a 

mechanism to quickly and easily remove extrinsic 

stain and soft deposits. it also helps minimise hand, 

wrist, neck and eye fatigue like a cavitron tip, by 

helping to remove stain quicker than scaling and 

polishing the conventional way. air polishing uses 

a water soluble sodium bicarbonate mixture to help 

in the removal of stain and plaque during a routine 

dental hygiene appointment. air polishing is great 

to help in the removal of stain due to smoking, 

coffee, tea, chlorhexidine and other extrinsic factors. 

aluminium trihydroxide is an alternative solution to 

the sodium bicarbonate for patients who are sodium 

restricted and have heavily stained enamel. avoid 

use on dentine, cementum and restorative resins.

use of the air polisher for stain removal involves 

three steps: patient selection and preparation, 

clinician preparation, and the actual clinical technique. 

air polishing should follow a careful review of the 

patient’s medical and dental history, and a thorough 

examination of the oral hard and soft tissues. 

indications and contraindications, effects on hard 

tissues, restorations, safety, and alternative uses 

should be reviewed prior to treatment where the 

use of the air polisher is planned. Preparation of the 

patient should include an explanation of the procedure, 

removal of contact lenses, an anti-microbial rinse, 

application of a lubricant to the lips, placement of 

safety glasses or a drape over the nose and eyes, 

and placement of a plastic or disposable drape 

over the patient’s clothing. operators should use 

universal precautions, including protective apparel, 

a face shield or safety glasses with side shields, 

gloves, and a well-fitting mask with high-filtration 

capabilities. the actual air polishing technique 

includes proper patient and operator positioning 

for adequate access and direct vision, use of high-

speed suction if an assistant is available, or use 

of the saliva ejector and aerosol-reduction device 

when working alone. the suction orifice of the saliva 

ejector should be as close as possible to the tip. it 

also may enhance patient comfort if a moistened 

2x2 gauze square is placed over the tongue or lip 

in the area being polished. rapid, sweeping strokes 

are recommended, with the tip directed at a 60˚ 

angle to the tooth for anterior teeth, 80˚ for posterior 

teeth, and 90˚ for occlusals. cupping the lip with the 

forefinger and thumb allows the water to pool in the 

vestibule for easier evacuation and minimal aerosol 

dispersion. Polishing two to three teeth at a time 

by fully depressing the foot pedal, then rinsing the 

teeth and tongue by pressing the foot pedal half 

way increases efficiency and minimises the saline 

taste. a systematic approach to polishing all teeth 

will increase efficiency. Polishing for five seconds or 

less per tooth is usually adequate to remove most 

of the stains.   
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CoNCLUSIoN

tooth discoloration is a frequent dental finding 

associated with clinical and aesthetic problems. 

it differs in aetiology, appearance, composition, 

location and severity. Knowledge of the aetiology 

of tooth staining is of importance to dental surgeons 

in order to enable a correct diagnosis to be made 

when examining a discoloured dentition and allows 

the dental practitioner to explain to the patient the 

exact nature of the condition. in some instances, the 

mechanism of staining may have an effect on the 

outcome of treatment and influence the treatment 

options the dentist will be able to offer to patients. 

dental auxiliaries must use good judgment when 

considering coronal polishing and practice preventive 

procedures as the standard of care, which means 

that treatment must be individualised.

 Patients may not be aware of the effects of 

rubber-cup polishing on the enamel, so it is the job 

of the dental assistant to educate patients on the 

philosophy of polishing based solely on need. ●
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Case scenario: i have been practicing as an oral 

hygienist for a few years now with a special focus on 

paediatric patients even though i have not had any 

specialist training in treating children. With the recent 

global economic downturns i have noticed that my 

once thriving practice is showing little growth. i am 

now considering launching an advertising campaign 

highlighting my specialised focus on oral hygiene 

care for children. Would this be ethical?

CommENTARy

as members of the Health Professions council of 

South africa, oral hygienists are bound by the ethical 

rules of conduct under the Health Professions act 

of 1974.1 the following rules in the Schedule are 

clear with regards to advertising, and what and how 

information about one’s practice is disseminated:

Item 3. Advertising and canvassing or touting

1. a practitioner shall be allowed to advertise 

his or her services or permit, sanction or 

acquiesce to such advertisement: Provided 

that the advertisement is not unprofessional, 

untruthful, deceptive or misleading or causes 

consumers unwarranted anxiety that they may 

be suffering from any health condition. 

2. a practitioner shall not canvass or tout or allow 

canvassing or touting to be done for patients 

on his or her behalf. 

Item 4. Information on professional stationery

1. a practitioner shall print or have printed on 

letterheads, account forms and electronic 

stationery information pertaining only to 

such practitioner’s: (a) name; (b) profession; 

(c)  registered category; (d) speciality or sub-

speciality or field of professional practice (if any); 

(e) registered qualifications or other academic 

qualifications or honorary degrees in abbreviated 

form; (f) registration number; (g) addresses 

(including email address); (h)  telephone and 

fax numbers; (i) practice or consultation hours; 

( j) practice code number; and (k) dispensing 

licence number (if any). 

2. a group of practitioners practising as a juristic 

person which is exempted from registration 

in terms of section 54a of the act or a group 

of practitioners practising in partnership, 

shall print or have printed on letterheads, 

account forms and electronic stationery 

information pertaining only to such juristic 

person or partnership practitioners’: (a) name; (b) 

profession; (c) registered category; (d) speciality 

or sub-speciality or field of professional practice 

(if any); (e) registered qualifications or other 

academic qualifications or honorary degrees 

in abbreviated form; (f ) registration number; 

(g) addresses (including email address); (h) 

telephone and fax numbers; (i) business hours; 

( j) practice code number; (k) exemption from 

registration in terms of section 54a of the act; 

and (l) dispensing licence number (if any). 

3. a practitioner shall not use prescription forms 

or envelopes on which the name or address of 

a pharmacist is printed. 

Item 5. Naming of a practice 

1. a practitioner shall use his or her own name or the 

name of a registered practitioner or practitioners 

with whom he or she is in partnership or with 

whom he or she practises as a juristic person, 

as a name for his or her private practice. 

2. a practitioner referred to in sub-rule (1) may 

retain the name of such private practice even if 

another practitioner, partner of such partnership 

or member of such juristic person is no longer 

part of such private practice: Provided that the 

express consent of the past practitioner or, in 

the case of a deceased practitioner the consent 

of the executor of his or her estate or his or her 

next-of-kin, has been obtained. 

3. a practitioner shall not use, in the name of his or 

her private practice, the expression “hospital”, 

“clinic” or “institute” or any other expression 

which may give the impression that such private 

practice forms part of, or is in association with, 

a hospital, clinic or institute. 

Item 6. Itinerant practice 

a practitioner may conduct a regularly recurring 

itinerant practice at a place where another practitioner 

is established if, in such itinerant practice, such 

practitioner renders the same level of service to 

patients, at the same fee as the service which he 

or she would render in the area in which he or she 

is conducting a resident practice.     
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the advertising of professional services has always 

been tightly regulated, but there is a fine line between 

advertising that is effective and advertising that is 

unethical. in particular, canvassing of and touting 

for patients are strictly forbidden under the Health 

Professions act.1 touting means “conduct which draws 

attention, either verbally or by means of printed or 

electronic media, to one’s offers, guarantees or 

material benefits that do not fall in the categories 

of professional services or items, but are linked to 

the rendering of a professional service or designed 

to entice the public to the professional practice” 

and canvassing refers to “conduct which draws 

attention, either verbally or by means of printed 

or electronic media, to one’s personal qualities, 

superior knowledge, quality of service, professional 

guarantees or best practice”.1

advertising varies from the subtle, for example in 

the form of practice plaques, professional stationery 

and fridge magnets or to the more blatant flowery 

advertisements in the media where the intention 

is to capture the attention of potential patients. 

liebenberg2 has reported that “one of the most 

powerful effects of advertising has been to teach 

a national tolerance of deceit, embellishment, 

misrepresentation and distortion; it is the norm to 

expect advertising to be deliberately misleading. 

according to the code of the advertising Standards 

authority of South africa (aSa)3 – “advertising is 

a service to the public and, as such, should be 

informative, factual, honest, decent and truthful… 

and all advertisements should be prepared with a 

sense of responsibility to the consumer”. 

• Honesty (Section ii 2) – advertisements should not 

be framed as to abuse the trust of the consumer 

or exploit his lack of experience or knowledge. 

• truthfulness – substantiation (Section ii 4.1) – 

before advertising is published, advertisers shall 

hold in their possession documentary evidence 

that is up-to-date and current, that is capable of 

objective substantiation.

• misleading claims (Section ii 4.2.1) – advertisements 

should not contain any statement or visual 

presentation which, directly, or by implication, 

omission, ambiguity, inaccuracy, exaggerated claim 

or otherwise, is likely to mislead the consumer. 

they should not misuse research results from 

technical or scientific literature and any expert 

opinion claimed in support of the product must 

be substantiated by independent evidence. 

it is the professional and ethical responsibility of 

the oral hygienist to educate their patients about 

their condition and to advise and offer them the best 

possible options for care. Price advertising must 

be explicit in such a way that the consumer must 

know what the expected price is for an advertised 

professional item or service. Phrases like “conditions 

apply” must be avoided in advertisements as 

they are considered misleading and deceptive, 

otherwise such conditions must be explicitly stated 

in advertisements. Patients are best served when 

their money is spent on efficacious products that 

work without deception. as a health professional, you 

need to draw attention to any manipulative and/or 

misleading advertising that negatively affects your 

practice and patients. it could be argued that direct 

marketing is good for the oral hygiene profession, 

but it should be founded on truth not on deception. 

ETHICAL CoNSIDERATIoNS

respect for patient autonomy requires one to 

tell the truth. advertising claims that are false or 

misleading violate the respect for patient autonomy 

and are unethical. Patients may not be able to fully 

understand, comprehend and assimilate the nuances 

of their diagnosis and treatment recommendations 

and therefore rely on their oral hygienist to be 

truthful with them. the danger of advertising your 

services is that the profession could exploit the 

fears, hopes, pain and desires of the consumers 

so as to attract patients. claims of superior service, 

unique therapies, promises, guarantees or reduced 

costs could deceive the patient and cause false 

expectations. Not all patients are discerning about 

advertisements and three potential audiences for 

advertising have been described by ozar4 as the 

hardened, the wholly receptive and the reflective 

consumer. the hardened consumer doubts the 

validity of any advertising claims while the wholly 

receptive consumer accepts these claims as truth. 

in between is the reflective consumer, who weighs 

up the merits of the advertisement and makes an 

informed choice. in the drafting of an advertisement, 

an ethical oral hygienist must carefully consider 

what is communicated, particularly to the wholly 

receptive consumer. deceiving patients about what 

one is able to provide shows lack of respect for 

one’s patients and their autonomy. in deceiving 

one’s patients, one is also violating their rights. if a 

sense of fairness does not prevail in the treatment 

of patients, the principle of justice is violated.

in the above case scenario, the oral hygienist says 

that they intend to mention that they “specialise” in 

treating children. the wholly receptive consumer 

may interpret the term “specialise” to assume 

that they have specialty training and certification. 

a statement of this nature may convey a false 

message of superiority over other colleagues and 

such advertisements can have the effect of casting 

reflection on the probity and professional skills of 

colleagues and constitutes unprofessional conduct. 

during oral hygiene training, knowledge and 

skills are acquired that allow the oral hygienist to 

provide these to the patient – this is an obligation 

of beneficence. this principle is clearly breached if 

an oral hygienist claims to be able to provide special 

care if he/she lacks the knowledge and skills to do 

so. By advertising services that one is not trained to 

provide, the risk-benefit ratio is tilted in the direction 

of high risk and low benefit. as such, the concept 

of harm to the patient becomes an important issue 

and the principle of non-maleficence (do no harm) 

becomes significant.5 

CoNCLUDINg REmARKS

using the principle-based approach to ethics it 

can be seen how easily all four of the key ethical 

principles (autonomy, justice, beneficence and 

non-maleficence) can be violated, together with 

other values such as honesty and prudence. 

Furthermore, there are also legal violations in terms 

of the Health Professions act, which states that a 

practitioner shall be allowed to advertise his/her 

services “…provided that the advertisement is not 

unprofessional, untruthful, deceptive or misleading…”.1 

When designing advertisements or advertising their 

services, oral hygienists need to ensure that they 

comply with the rules, regulations and guidelines 

of all the relevant authorities. ●
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gENERAL

The effect of three whitening oral rinses on enamel micro-hardness

1. tooth bleaching occurs by the diffusion of the bleaching agent in and 

through enamel/dentine where oxidation takes place with a resulting 

decomposition of organic pigments, particularly within the dentine.

a. true

b. False

2. the following factors influence the effect of bleaching on enamel or dentine:

a. variations in the different bleaching products and their concentrations

b. the application periods

c. the type of original tooth discoloration

d. all of the above

e. None of the above

3. the acidic property of the bleaching agents can also cause changes in the 

mineral content of enamel and may therefore result in damage to dental 

structures even under prescribed conditions.

a. true

b. False

4. the three oral rinses tested in this study all contain hydrogen peroxide.

a. true

b. False

5. the whitening effects of the three oral rinses have been reported to be 

unsuccessful when applied according to the manufacturers’ instructions.

a. true

b. False

Services rendered and barriers faced by Public Sector oral Hygienists in 

two provinces of South Africa

6. oral hygienists are regarded as the drivers of prevention programmes for 

the control of dental caries and periodontal diseases.

a. true

b. False

7. there is evidence of increasing frustration among oral hygienists employed 

in the public sector due to:

a. Problems in management

b. lagging morale

c. Poor salaries

d. all of the above

e. None of the above

8. community-based services are performed at sites away from the dental 

clinic such as schools, crèches, churches and Hiv institutions.

a. true

b. False

9. the purpose of the questionnaire used in this study was to obtain information 

about:

a. demographics

b. activities performed

c. Barriers faced whilst working as an oral hygienist within the public 

sector

d. b and c

e. a, b and c

10. 75% of respondents indicated that of the ten sessions per week, four 

sessions are spent on rendering community-based services and six sessions 

on clinical services.

a. true

b. False

11. 63% of respondents remained in the public sector because of professional 

satisfaction while 37% indicated that they continued to work in the public 

sector because of job security.

a. true

b. False

12. oral health education is an essential part of health promotion and education 

as it aims to control plaque accumulation and to influence dietary practices 

for the prevention of oral diseases.

a. true

b. False

13. low numbers of other procedures were reported and could be attributed 

to:

a. lack of need for these services

b. the inability of oral hygienists to perform these functions

c. lack of necessary materials and facilities

d. all of the above

e. None of the above

14. the low staff morale reported by oral hygienists was due to lack of promotion 

opportunities.

a. true

b. False
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15. the efficacy of oral hygienists in the public sector is related to the support 

and attitudes of their supervising dentists or managers.

a. true

b. False

Extrinsic stains and management: A new insight

16. dental stains differ in aetiology, appearance, composition, location, severity 

and degree of adherence.

a. true

b. False

17. teeth become darker as a physiological age change. this may partly be 

caused by:

a. laying down of secondary dentine

b. incorporation of extrinsic stains

c. Gradual wear of enamel allowing a greater influence on colour of the 

underlying dentine

d. all of the above

e. None of the above

18. direct extrinsic tooth staining is caused by compounds which are incorporated 

into the pellicle and produce a stain as a result of their basic colour.

a. true

b. False

19. Particular colours of staining are said to be associated with certain mouths, 

for instance black/brown in children with poor oral hygiene and green and 

orange with children with good oral hygiene and low caries experience.

a. true

b. False

20. a number of metals have associated discoloration of the teeth such as 

stannous fluoride causing a golden brown discoloration and silver nitrate 

salt causing a violet to black colour.

a. true

b. False

21. the protein and carbohydrate in the acquired pellicle could undergo a 

series of condensation and polymerisation reactions leading to colour 

discoloration of the acquired pellicle.

a. true

b. False
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22. all toothpastes contain some abrasives and are capable of potentially 

removing stains whether they are labelled “whitening” or not.

a. true

b. False

23. Polishing for approximately 30 seconds with a prophylactic paste can 

remove between 0.6 µm and 4 µm of the outer enamel.

a. true

b. False

24. the use of the coarsest polishing paste available to remove the heaviest 

amount of stain as well as the lightest amounts, thus saving time.

a. coarse grit theory

b. coarse pumice theory

25. When doing air scaling the patient has to be prepared doing the following:

a. lubricant to the lips

b. removal of contact lenses

c. an anti-microbial rinse

d. a and c

e. a, b and c

ETHICAL

The Ethics of Advertising

26. a practitioner is allowed to advertise his or her services provided that the 

advertisement is not unprofessional, untruthful, deceptive or misleading.

a. true

b. False

27. canvassing of and touting for patients are allowed under the Health 

Professions act.

a. true

b. False

28. advertising is a service to the public and as such should be:

a. informative and factual

b. Honest and truthful

c. Prepared with a sense of responsibility to the consumer

d. all of the above

e. None of the above

29. advertising claims that are false or misleading violate the respect for 

patient  autonomy and are unethical.

a. true

b. False

30. in the drafting of an advertisement, an ethical oral hygienist must carefully 

consider what is communicated particularly to the reflective consumer.

a. true

b. False
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