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independent oral hygiene practices are on the 

increase, and many of us are considering starting our 

own practices. many of us are in partnerships with 

dentists or working on a commission basis, but the 

reality is that economic stresses have an enormous 

effect on all of us. 

unfortunately economic pressure is on the 

increase. most business leaders agree that during 

times of market stress, marketing should increase. 

rather than cutting back on ‘promotional’ activities, 

putting your practice out in the forefront of your 

community is recommended. advertising can be 

helpful, depending on how ads are designed. 

However, advertising can also be expensive. 

Here are a few cost-effective (and sometimes 

free!) ideas for promoting your practice:

1) don’t neglect your local Yellow Pages. Even in 

this age of computers and gadgetry, patients 

who don’t have an oral hygienist or a dentist 

often still look in the phone book.

2) if you don’t already have a website, now is 

the time to set one up. Potential patients who 

have found you in the Yellow Pages can learn 

more about you on your website. Be sure you 

put your web address in your Yellow Pages ad. 

include information about the oral hygienist and/

or dentist, his or her background, staff details, 

special services offered (with pictures), maps, 

and medical aid and payment plans accepted.

3) develop a newsletter that can either be printed or 

delivered via e-mail, or both. use the newsletter 

to showcase office services and/or activities of 

the oral hygienist, dentist and staff. monthly 

newsletters can focus on a theme. for example, 

february is associated with heart health. feature 

the relationship between oral health and heart 

disease in that issue. if a print newsletter is sent 

to patients, think about including an educational 

brochure to back up your newsletter articles. (See 

‘Your mouth can make You Sick: How conditions 

in the Body are related to conditions in the 

mouth’ at www.steppingstonestosuccess.com.)

4) Word of mouth is still the best way to add new 

patients to your practice... and it’s free! ask your 

current patients for referrals. reward them with 

a gift card or small present.

Patient education and communication:

1) make your patients’ ‘first appointment’ one that 

impresses. an impressed new patient will tell 

several others and drive more business to you!

2) Before meeting the oral hygienist, have a front-

desk person or chair-side assistant give the patient 

an office tour. Showing off beautiful and clean 

surroundings on the way to a private area can go 

a long way to making that important good first 

impression on the patient. When the oral hygienist 

meets with a new patient, he or she should make 

good notes about the patient’s primary areas of 

concerns. these concerns should be ‘priority one’ 

items when preparing the patient’s treatment 

plan, even if they are not serious issues.

3) use ‘old-fashioned’ visual aids, such as models, 

radiographs and samples, as well as dVds, when 

explaining treatment to patients. Back up staff 

explanations with patient-centred brochures 

that truly address the patient’s concerns.

4) When presenting a treatment plan, use simple 

language, focus on the patient’s main concerns, 

and be upfront about fees. if the patient wants 

to ‘think about it’, don’t panic. High-pressure, 

‘closing’-type language can scare patients away 

in this economy. asking the patient whether there 

is any reason why you cannot start treatment 

right away may inspire them to answer, “Yes, 

money!”

Patient financing options:

1) according to ada surveys, patients with medical 

aid/insurance accept more dental treatment and 

more complete care than those without medical 

insurance. therefore, now may not be the time 

to drop any dental plans from the office roster. 

Your patients may be more inclined to continue 

with routine exams and preventive care when 

they know that their benefit plans cover a portion 

of the cost. When these patients do come into 

the office, other services that they need can be 

identified, and a treatment plan drafted. also, 

code and bill your treatment correctly! Please 

refer to the article on page xx, as well as the 

second quarter oHaSa Journal for all the new 

and updated procedure codes for oral hygienist. 

2) if possible, set up several financing systems 

for patients to choose from. for example, total 

over r2 000 to be repaid no later than one 

year. invest in a credit card machine, and be 

prepared to accept all standard credit cards.

treatment planning:

1) Patients may want to accept all of your treatment 

recommendations, but may have a problem with 

doing everything right now. complete an initial 

database and treatment recommendations with 

a priorities form to set up an organised plan 

(steppingstonestosuccess.com has a good 

example). When your ideal recommendations, 

plus any alternatives are identified (with you 

the oral hygienist, the dentist’s and patient’s 

priorities represented), a phased treatment 

sequence can be mapped out.

2) a detailed treatment conference with appropriate 

informed consent forms and a written estimate 

is a must.

3) offer the ideal treatment, but when appropriate, 

alternatives may also be presented. a patient 

who accepts an alternative today may go for 

the ‘ideal’ later on.

4) try offering a few evening or weekend hours to 

accommodate patients. this can also facilitate 

larger cases being accomplished more quickly.

the little things matter:

1) Patients who believe that the oral hygienist and 

staff care about them will have more treatment 

completed and will refer their friends. try to think 

of ways to demonstrate that you care. in the 

evening, call all patients who received treatment 

requiring an injection, root planing, periodontal 

maintenance, or other invasive services. You as 

the oral hygienist should place the call, not a 

staff member. these follow-up treatment calls 

can also help reduce after-hours ‘emergency’ 

calls. Patients can discuss their post-treatment 

concerns and the oral hygienist can give advice.

2) during treatment, keep an eye out for the patient’s 

comfort. lip balm, protective eyewear, a soft 

blanket, a knee or neck pillow, headphones 

for music or tV, and a tissue in the hand can 

lesson treatment stress.

3) Patients should be the top priority of the 

oral hygienist and staff. don’t have private 

conversations ‘over’ the patient. any conversations 

in the operatory should include the patient.

4) office staff members should remind themselves 

that the purpose of the office is to care for 

patients – patients are not a problem, they 

make payday possible!

You and your staff may come up with many other 

ideas to thrive during difficult times. Examples include 

new equipment or techniques, team education, staff 

delegation, and increased visibility through participation 

in charity or community causes.

regardless of the economic climate, patients 

need, want, and value dental treatment. We just 

need to give them a reason to accept it! ●

ECONOmiC TimES
TipS fOr prACTiCE grOwTH iN diffiCulT 

EDITORIAL

natasha Swart
managing editor
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dear oHaSa members and colleagues

the new season of spring is upon us and for most 

of us that means spring cleaning… i think it’s time 

we maybe spring clean our idea of what it means to 

treat someone. the dictionary definition of the word 

‘treatment’ is: “the manner in which someone behaves 

towards or deals with someone or something”, and 

more specifically to our environment: “medical care 

given to a patient for an illness or injury”. i also feel 

that the word ‘treatment’ encompasses more than 

just the meanings above. it goes much further than 

that, it embraces commitment and mutual respect – 

not only for our patients, but also for our fraternity. 

i would like to share a recent personal experience 

that serves as a great example to the above 

statements. an incident occurred with my mother 

that forced me and my family to make use of public 

services in the medical profession. i was shocked 

and alarmed at the treatment that less fortunate 

people face in order to receive medical assistance. 

When i mention the term ‘medical profession’ this 

is used in the sense of the entire medical fraternity 

– nurses, paramedics and doctors (as doctors are 

held in such high esteem, one would never think to 

include them in this). this was personal experience, 

however just as i am about to generalise the medical 

professions, there are a few outliers (the definition 

of outlier: “something that is situated away from or 

classed differently from a main or related body, also 

a statistical observation that is markedly different 

in value from the others of the sample”). the few 

outliers i came into contact with in the above incident 

were kind and nurturing, they were aware of what 

they were doing and saying, and more specifically 

how it would impact their patient. 

Every patient i come into contact with, i treat with 

mutual respect and human dignity. Each patient is 

treated as special, because they are.

the message that i am trying to convey is that 

we all need to strive to become outliers… dare to 

be different and to refuse to accept mediocrity. 

i think it is worth mentioning that the sour cherry 

tree blooms in spring, and the cherry tree is the 

tree of the phoenix which rose from the ashes. 

this tree tells us a story that we are on the edge 

of a new awakening. the cherry tree is seen as 

the messenger that symbolises that the New 

Year’s roots are upon us, it is associated with the 

juices of life and seen as new birth. let’s use this 

time to redefine how we approach patients and 

our care for them.

furthermore, i would like to thank our independent 

practitioners that are paving the way and enduring the 

hardships of medical aids not paying their accounts, 

and unfortunately being discriminated against by 

certain dental traders. thank you for laying down 

the cornerstones of our independent practice.

thank you to the dental traders that never waiver 

in their commitment to the oral hygiene profession – 

without you we would not be able to survive.

God Bless 

Stella ●

COrrECTiON

the editors of the OHASA Journal would like to correct an error that crept in to an article in our previous Journal. Details should read as follows:

Title: Job satisfaction and working practices of South african dental therapists and oral hygienists

Author: ms na gordon

Qualifications: DiploH (uWC), Ba (unISa), mPH (maastricht), Dipl adult educ. (uWC) Faculty of Dentistry, university of the Western Cape and 

tygerberg academic Hospital

Position: lecturer, Department of oral Hygiene

Telephone: 021 370 4445 (work); fax: 021 3923250 

Po Box X1, mitchells Plain, Cape town

Email: ngordon@uwc.ac.za

Key words: dental therapist, oral hygienist, job satisfaction, work practices, clinical procedures, workforce planning
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What an exciting personal and professional journey 

we are all on as we reorganise our thoughts, our 

feelings and hopes and move towards our bright 

futures. and a sparkly future it is, no matter which 

pathway we each choose going forward. for we have 

remained motivated for many years, and have waited 

long enough and prayed hard enough for the very 

future that we are facing right now in our present. talk 

about reinventing the wheel – each and every one 

of us are the actual spokes on a brand new wheel of 

change. We actually arE the very change we once 

only spoke of as we are all now fully independent 

professionals. We now hold bargaining chips that 

have increased immensely in value, yielding great 

personal and financial growth if we know just how 

to play the game right. and i do mean that we have 

to play the game just right because “going into any 

sort of business is risky business”.

to put it into context, we have everything in 

writing and there is no turning back now. While 

we as stakeholders still continue to strive towards 

having our voices heard and new ideas become a 

reality, changes in the conveyance of dental services 

provided by us as oral hygienists will evolve even 

more over the next few years. access to care is the 

biggest horse pulling our professional carriage. 

demographic factors and dramatic changes in the 

workforce are powering these new changes in our 

industry. People are living longer and becoming more 

medically complex. the older generations are keeping 

their teeth longer, and the bearing of oral health on 

total health is also slowly gaining acceptance. at this 

point it is impossible to forecast how many different 

types of midlevel dental providers there will eventually 

be in South africa, but it is never too soon to develop 

a plan if you are interested in becoming involved in 

one of the new dental healthcare models.

So let us start by looking at how each and every 

one of us can become entrepreneurs in our own 

right and start thinking up and designing our own 

unique ways to deliver oral healthcare. rapid and 

ever-changing technological advancements have 

changed every facet of our lives – from business, to 

healthcare delivery and how we keep our calendars. 

these developments in technology, as well as 

innovative new products and materials, will require us 

to have cutting-edge business acumen; to complete 

additional education and supplementary skills training 

to appropriately treat more complex dental conditions; 

and to maintain implants and stay up-to-date with new 

product and treatment research. doing things “the 

way we always do them” is no longer an acceptable 

or suitable business model given our changing arena 

of healthcare in South africa. Enhancing our ‘hard’ and 

‘soft’ skills will be critical as we navigate the murky 

waters of our future, and the use of evidence-based 

dentistry will be key to overall positive outcomes.

Simply put, there was just not enough time in any 

of our older two-year programmes to prepare the 

‘oral hygienist of the future’. Given the level of skills, 

articulating to a degree is not going to be too difficult 

for all the two-year programme oral hygienists out 

there. Yes! Even if you studied decades ago – and 

i really do mean this because there is a need for 

betterment that has built up in each and every one of 

us as we fought so hard for years to get to where we 

are today. remember the fifth level of self-actualisation 

in maslow’s Hierarchy of Needs? that said, this will 

only happen once that step up is introduced on a 

part-time basis by academic institutions that also 

face the challenges of keeping curriculums aligned 

with rapidly advancing changes in technology and 

scope of practice. in the meantime, go ahead and 

attend or form your own local dental case study 

discussion meetings, read journals and go for all 

the dental courses and lectures on offer. make sure 

that you leave every lecture with takeaway points 

that you plan to use and then start implementing 

them immediately. all of this will contribute to the 

updating of knowledge and supplementary skills 

training aspects of our professional lives.

as we go forth with building the foundations of our 

futures, there remains an additional point of note that 

must be addressed and which forms the cornerstone 

of all that we stand for as dental professionals – and 

this is the point of ethics in action. Ethics in itself refers 

to the principles that define behaviour as right, good 

and proper and enshrined within this are such basics 

as trustworthiness, respect, responsibility, fairness, 

caring and citizenship. 

Ethics is most importantly about putting principles 

into action. consistency between what we say we 

value and what our actions say we value is a matter 

of integrity. it is also about self-restraint:

•	 Not doing what you have the power to do: an act 

is not proper simply because it is permissible or 

you can get away with it

•	 Not doing what you have the right to do: there 

is a big difference between what you have the 

right to do and what is right to do

•	 Not doing what you want to do: in the well-worn 

turn of phrase, an ethical person often chooses 

to do more than the law requires and less than 

the law allows.

We as dental professionals are confronted daily 

with difficult choices that require decisive action 

and judgment calls for which careful deliberation 

is required. to enable a fair consideration for all 

parties, certain guidelines or healthcare principles 

are available to weigh the potential consequences 

(benefits and harm) and the rights and general 

welfare of all involved. 

the four principles of healthcare ethics are: 

•	 autonomy – respecting patient’s rights to make 

their own decision and informed consent

•	 Beneficence – to do good and ‘benefit’ people 

as defined by the people themselves

•	 Non-maleficence – do no harm

•	 Justice – treating people fairly.

it is important for the dental hygienist to consider 

all four of these ethical principles when weighing a 

moral dilemma regarding patients.

Case example 1: A patient decides he or she 
wants to save money by refusing X-rays for the 
fourth year in a row

•	 the patient is exercising his or her autonomy.

•	 However, the hygienist realises this puts him or 

her in an ethical dilemma. 

•	 Not taking x-rays for so long is a form of non-

maleficence, and it does not benefit the patient 

and can harm them due to undetected periodontal 

disease, decay and pathology.

Case example 2: Periodontal disease treated 
conservatively in high-risk patients

•	 after receiving root planing, periodontal pocketing 

is still out of control.

•	 You do not think the patient will consider a 

periodontal referral due to financial issues, age 

and advanced periodontal condition; thus no 

referral is offered.

•	 Paternalism and non-maleficence are primary 

ethical issues here, and include doing no harm, 

knowing one’s limitations and when to refer to a 

specialist or another professional.

in both cases, weighing all outcomes is necessary 

to reach a fair resolution for each party. Working 

through an ethical dilemma does not come easily, 

but takes practice and careful consideration. 

as the oral hygienist of the future, you must 

embrace the changes happening right now and set 

your sights on delivering care in new and exciting 

ways. commit to excellence, take responsibility for 

your actions, and constantly measure your progress. 

if something is not working, change it! change is the 

only constant in life. the future holds great promise 

and exciting prospects. Never be a prisoner of your 

past. Be the architect of your future. ●

THE fuTurE
OrAl HygiENiST Of 

EDITORIAL

Aneesa moolla
guest editor
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AbsTrACT

background: Bacteria play an essential role in the aetiology of periodontitis. 

most bacterial species isolated from subgingival plaque are indigenous to 

the oral cavity. Actinobacillus actinomycetemcomitans and Porphyromonas 

gingivalis are detected infrequently in periodontal health, which makes these 

species prime candidates to study person-to-person transmission. the aim 

of the present study was to review the literature on transmission of these 

periodontal bacterial species. 

Method: We review the literature on bacterial typing techniques and 

summarise the information on clonal distribution of A. actinomycetemcomitans 

and P. gingivalis in family units based on different typing techniques in order to 

establish the likelihood for person-to-person transmission of these periodontal 

pathogens. 

results: Vertical transmission of A. actinomycetemcomitans is estimated 

to be between 30% and 60%, whereas vertical transmission of P. gingivalis 

has rarely been observed. Horizontal transmission between spouses ranges 

between 14% and 60% for A. actinomycetemcomitans and between 30% and 

75% for P. gingivalis. there is some evidence to show that cohabitation with a 

periodontitis patient influences the periodontal status of the spouse; however, 

substantially more information is needed to prove this hypothesis.

Conclusions: transmission of putative periodontal pathogens between 

family members has been shown. the clinical consequences of these 

events have been poorly documented. Based on the current knowledge, 

screening for and prevention of transmission of specific virulent clones of 

A. actinomycetemcomitans may be feasible and effective in preventing some 

forms of periodontal disease. P. gingivalis is usually recovered from diseased 

adult subjects, and transmission of this pathogens seems largely restricted 

to adult individuals. Horizontal transmission of P. gingivalis may therefore 

be controlled by periodontal treatment involving elimination or significant 

suppression of the pathogen in diseased individuals and by a high standard 

of oral hygiene.

Key words: bacteria; transmission; periodontitis; infection; bacterial typing 

Accepted for publication 1 April 2005

ANd mOdElS Of iNfECTiON
TrANSmiSSiON Of pEriOdONTAl bACTEriA

Van Winkelhoff AJ, Boutaga K. Transmission of periodontal bacteria and models of infection.  

J Clin Periodontol 2005; 32 (Suppl. 6): 16–27.© Blackwell Munksgaard, 2005.

Epidemiology is the study of the factors that affect 

the distribution of diseases in populations, including 

infectious diseases that are spread by pathogenic 

organisms. 

microorganisms that are indigenous to the host and 

are referred to as commensal, or resident organisms, 

can cause infections. they can initiate disease when 

they disseminate from their normal ecological niche to 

sterile body sites as, for instance, is the case in urinary 

tract infection caused by Escherichia coli from the 

colon. indigenous Staphylococcus aureus can cause 

hard- and soft-tissue infections when penetrating 

the natural barriers of the skin or the mucosa. oral 

streptococci may cause transient bacteraemia 

following dental extraction or tonsillectomy and may 

cause subacute bacterial endocarditis in susceptible 

individuals. these microorganisms can survive in 

the new environment if they are able to attach to 

the surface of the host and are able to resist the 

local host immune responses. often, a change of 

the innate immunity is necessary for commensal 

pathogens to cause opportunistic infections. 

When the composition of the normal microflora is 

disturbed, after or during antimicrobial therapy for 

instance, resistant microorganisms can emerge and 

cause infection (Helovuo & Paunio 1989, Helovuo 

et al. 1993). infections caused by commensal 

microorganisms are called endogenous infections 

for which transmission of microorganisms from host 

to host is not needed. in the oral cavity an increase 

of the bacterial load and a concomitant shift in the 

microbial composition of the dental plaque can 

cause gingivitis.

unlike exogenous bacterial disease, endogenous 

infections (1) have no definable incubation period, 

(2) are not communicable in the usual sense, (3) do 

not result in clinically recognisable immunity, and 

(4) involve bacterial agents found in the normal 

microflora. these agents are often characterised 

by a low intrinsic pathogenicity and cause disease 

when they appear either in unusual body sites or 

in greatly increased concentration in or near their 

usual habitats. 

microorganisms that do not normally occur in a 

healthy host and can cause disease upon infection 

in a significant proportion of the recipients are called 

exogenous pathogens (Salyers & Whitt 1994). most 

human pathogens not only occur in diseased subjects, 

but also in healthy carriers who provide a reservoir 

and serve as a focus. it is suspected that epidemics 

can be initiated by recombination between strains 

from different carriers. Exogenous pathogens need 

to overcome the conditions of the environment such 

as ultraviolet light, drying and temperature. to survive 

these conditions, they have developed different 

strategies such as spore formation (Clostridium, 

Bacillus), encapsulation (Mycobacterium) and survival 

in intermediate hosts such as the rabies virus in 

animals or Legionella pneumophila in amoebae. 

organisms with moderate survival potential can be 

transmitted by spreading in air on droplet nuclei 

(viruses). Some bacterial pathogens are extremely 

delicate and cannot survive outside the host, e.g. 

Neisseria gonorrhoea. transmission of this type 

of pathogen is achieved by direct mucosal contact 

between individuals. 

communicable diseases are infections that are 

capable of spreading from person to person. this 

is not the case with all infections. a subject with 

infective endocarditis caused by Streptococcus 

sanguis may suffer from an infection that is not 

able to spread from a patient to another person. 

communicable microorganisms are not always 

pathogenic and not all pathogens are communicable. 

Prevention of transmission of an infectious agent is 

a major measure to prevent disease in a population. 

therefore, the study of transmission of infectious 

agents is a relevant public health issue. in diseases 

that are caused by one microbial species (whooping 

cough, rabies) or a very limited number of related 

species (Plasmodium species all causing malaria), 

the rationale to study transmission is clear. in 

multifactorial diseases that are associated with 

a complex microflora such as infectious bowel 

diseases (crohn and ulcerative colitis), vaginitis 

and periodontal disease, the matter of transmission 

is more complex. 

first, some general principles of bacterial 

transmission are discussed. then, the rationale 

for studying the transmission of two periodontal 

pathogens, Actinobacillus actinomycetemcomitans 

and  Porphyromonas gingivalis, is provided.

Subsequently, studies on the distribution of these 
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periodontal species in populations and in families 

are summarised. different typing methods are briefly 

described, and data on distribution of genotypes 

among families are presented. finally, routes of 

transmission of both pathogens and the possible 

clinical consequences of transmission are discussed. 

TrAnsMission 

the behaviour of a pathogenic microorganism 

depends upon the interaction between the host, 

the pathogen and the environment. changes in 

any of these factors will affect the likelihood of 

transmission. Host factors affect the chance of 

exposure to a microorganism, the possibility for 

colonisation and the response to colonisation, i.e. 

development of infection. Host factors include, 

among others, sexual behaviour, hygiene, 

occupation, nutrition, immunity and general 

health. microbial factors include infectiousness, 

pathogenicity, virulence and survival in human 

and animal hosts, including resistance towards 

immune responses and drugs. 

Environmental factors such as temperature, 

humidity and oxygen tension are determinants of 

the survival of microbes outside the host. 

Mechanisms of transmission 

many bacteria are transmitted from person to 

person primarily by direct contact, via the hands, 

mouth, or sexual organs. Some bacterial (e.g. 

syphilis) and viral diseases (e.g. rubella) can be 

transmitted transplacentally from mother to child. 

indirect transmission occurs via intermediate 

agents. Enteric infections are mostly waterborne or 

foodborne and are because of faecal discharges. 

respiratory infections are transmitted by contact 

and by droplets (aerosols) emitted during coughing 

and sneezing, which can produce as many as 

20 000 contaminated droplets. talking is also a 

source of airborne particles, although the number 

of organisms that is shed is significantly less. 

Whether periodontal bacteria can be transmitted 

via aerosols is currently not known. Staphylococci 

are often transferred by dust from contaminated 

clothing, beds and contaminated objects. 

Some systemic infections are caused by 

transmission of pathogens from animals (zoonoses), 

which serve as a reservoir. Humans can be infected 

via milk (brucellosis, tuberculosis), carcasses 

(anthrax, tularaemia), contaminated swimming 

water (leptospirosis) or wounds. 

Biting/sticking arthropods can serve as vectors 

and may transfer bacteria, rickettsiae and viruses 

from an animal reservoir by a cycle of infection (in 

lice, fleas or ticks). often, these latter infections 

are not readily transmitted from person to person. 

Vertical and horizontal transmission 

When transmission is directly from parents to offspring 

(via ovum, placenta, milk, blood, saliva) it is referred 

to as vertical. transmission is called horizontal 

when an individual infects unrelated individuals by 

contact, respiratory or faecal-oral spread. Examples 

of diseases that may spread by vertical transmission 

are rubella, cytomegalovirus, syphilis, toxoplasma 

(pre-natal), gonococcal/chlamydial conjunctivitis 

(perinatal) and hepatitis B (post-natal). Polio, influenza, 

tuberculosis and typhoid are examples of diseases 

that are horizontally transmitted.

Essential factors for transmission

The source

When the source of the infection is restricted to 

actively diseased individuals, isolation measures 

are effective in eradication of the infectious agents.

this is not possible when pathogens occur in healthy 

carriers, who represent a reservoir. Eradication is 

also not feasible when pathogens are soilborne or

animalborne.

Number of microorganisms shed

the more viruses, bacteria or protozoa are shed, 

the greater the chance they have of reaching a new 

host. the number of organisms required to infect 

a host varies greatly between microorganisms. 

it takes approximately 10 Shigella dysenteriae 

bacteria (from a human host) to infect a new host, 

but 106 Salmonella sp. (from animals) to cause 

food poisoning. also, the route of infection is 

important for the infection dose. as few as 10 

gonocci bacteria are able to cause infection of 

the urethra, whereas thousands are needed to 

infect the mucosa of the oropharynx or rectum. 

coughing, sneezing and spitting are activities that 

benefit the host by clearing contaminated (foreign) 

material from the upper respiratory tract and the 

mouth. most of the shed microorganisms probably 

die in the environment; few are able to colonise a 

new host. transmission also depends on genetic 

factors of the microorganisms, i.e. some strains of 

a given species are more readily transmitted than 

others. this property may vary independent of the 

pathogenicity and virulence of a species. open 

and closed lesions can occur in various cases and 

stages of the same disease and may vary greatly 

in the shedding of organisms. the bubonic form of 

plague with closed infections of the lymph nodes 

and the blood stream is transmitted from rat to 

humans (by fleas) but not from person to person. 

However, open pulmonary lesions of the disease are 

highly contagious. the same is true for pulmonary 

(open) tuberculosis.

Frequency of effective contacts

contacts between infected and susceptible individuals 

are an important factor in determining how fast an 

infection spreads. crowding and limited airflow 

are critical terms in cross-infections, especially 

for respiratory diseases. one single contact can 

transmit gonocci and cause disease.

Survival in the environment

drying is a major environmental factor that kills shed 

microorganisms. Staphylococci, tubercle bacilli and 

clostridia and anthrax spores are resistant to drying.

Species such as N. meningitidis, gonococci and 

most viruses are sensitive to drying and will soon 

die in the environment.

MiCrobEs AssoCiATEd wiTh PEriodonTiTis

the oral cavity harbours several hundreds of bacterial 

species, most of which belong to the indigenous 

oral microflora (moore & moore 1994). it has been 

shown that a significant number of species that may 

be demonstrated have still not been cultured (Paster 

et al. 2001). the habitat of many of these species is 

restricted to the oral cavity. the majority of subgingival 

bacteria in periodontitis can also be isolated from the 

oral cavity in periodontal health and are therefore 

considered indigenous to the oral cavity. these 

indigenous, commensal bacteria are acquired from 

other individuals, such as family members. 

Könönen et al. (1994) showed that Prevotella 

melaninogenica can be transmitted from the 

mother to the child, but sources other than the 

mother for this species were also noted. it has 

been speculated that maternal saliva may act as 

a source of oral anaerobes that are transmitted to 

young children (Könönen et al. 1992). the natural 

acquisition of the oral microflora is not the aim of 

this paper, and this review will focus on studies 

that have been published on vertical and horizontal 

transmission of selected periodontal pathogens.

is periodontitis a transmittable disease?

it is well established that severe periodontitis clusters 

in families (Van der Velden et al. 1993, 1996). this 

suggests that susceptibility factors for the onset and 

progression of the disease may be transferred from 

person to person in families. this can involve transfer 

of genetic susceptibility factors, common behavioural 

factors and exposure to environmental factors, including 

transmission of putative pathogenic bacteria. it is 

commonly assumed that bacteria play an essential 

role in the pathogenesis of destructive periodontal 

disease. therefore, the question of whether bacterial 

transmission plays a role in periodontitis is relevant. 

However, the classical meaning of transmission of a 

pathogen cannot be applied in periodontitis given 

the complexity of the bacterial component in this 
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disease. this involves a different approach when 

the question of transmission of pathogenic agents 

in periodontitis is posed: Which bacteria represent 

relevant risk factors upon transmission, and how 

should these species, out of the several hundreds 

of subgingival species identified, be selected? in an 

early study, offenbacher et al. (1985) have approached 

this issue by studying not a single species, but by 

analysing the similarity of the subgingival microflora 

between spouses using dark-field microscopy. 

With this technique, however, they were not able 

to demonstrate transmission of any morphotypes 

between spouses. more recent studies have focused 

on transmission of single, cultivable species. most 

studies on bacterial transmission in periodontitis 

have focused on A. actinomycetemcomitans and  

P. gingivalis. these species have been selected on the 

basis of their strong association with different forms 

of destructive periodontal disease (Slots & ting 1999) 

and their documented pathogenic potentials (Haffajee 

& Socransky 1994, fives-taylor et al. 1999, Holt et al. 

1999). However, the possibility that other, and possibly 

even stronger, bacterial markers for disease exist in 

the non-cultivable part of the subgingival microflora 

cannot be ruled out.

detection of A. actinomycetemcomitans and 

P. gingivalis

the natural habitat of A. actinomycetemcomitans 

and P. gingivalis is the oral cavity. to date, there is 

no evidence that both species occur outside the 

human host. animal isolates are phenotypically and 

genetically distinct from human isolates (taichman 

et al. 1987, Beem et al. 1991, Karjalainen et al. 1993, 

ménard & mouton 1995). 

the results of epidemiological studies depend 

on the sensitivity and specificity of the techniques 

used to detect a pathogen. in periodontal research, 

microscopy, culture methods, immunoassays 

and nucleic acid-based methods have been 

applied to detect and quantify microbial pathogens. 

detection limits are different for the various methods. 

also, selection of study populations affects the 

conclusions of epidemiological trails to a great 

extent. tables 1 and 2 summarise the prevalence of 

A. actinomycetemcomitans and P. gingivalis in relation 

to age and periodontal status based on the review 

by Slots & ting (1999). A. actinomycetemcomitans 

is infrequently detected in periodontal health in 

children >19 years but was found in up to 78% in 

14 Vietnamese subjects. in periodontally healthy 

subjects >19 years, it was frequently not detected 

but could be found in up to 33% of the subjects.  

P. gingivalis is usually not found in edentulous 

subjects and in periodontal health in persons 

under the age of 19 years, and it is infrequently 

isolated in periodontal health in persons above 

the age of 19 years. 

table 1. occurrence (%) of subgingival Actinobacillus actinomycetemcomitans in periodontal health and disease in 
untreated individuals [number of studies]

Edentulous Periodontal health (%) Gingivitis (%) Periodontitis (%)

< 11 years 0 (2) 0 [3] 14 [1] 20–100 [6]

3–78 [10]

12–18 years unknown 0 [2] 15–60 [2] 35–100 [12]

4–37 [3]

19–35 years unknown 0 [3] 0 [1] 0 [1]

17–33 [5] 3–14 [3] 19–94 [12]

> 35 years 0 0 [1] 0 [1] 30–83 [15]

20 [1]

Adapted from Slots & Ting (1999).

table 2. occurrence (%) of subgingival Porphyromonas gingivalis in periodontal health and disease in untreated 
individuals [number of studies]

Edentulous (%) Periodontal health (%) Gingivitis (%) Periodontitis (%)

< 11 years 0 (2) 0 [5] 14 [1] 0 [2]

4–70 [4] 7 [1]

12–18 years unknown 0 [1] 2 [1] 38–63 [4]

7 [1]

19–35 years unknown 0 [2] 0 [2] 8–100 [9]

10 [1]

> 35 years 0 [1] 0 [1] 100 [1] 0 [1]

8 [1] 100 [1] 27–100 [13]

table 3 summarises recent studies on the prevalence 

of A. actinomycetemcomitans and P. gingivalis in 

periodontal health and disease. Boutaga et al. 

(2003) used a real-time Pcr technique to detect 

A. actinomycetemcomitans and P. gingivalis in 111 

periodontal healthy subjects and 259 adult patients 

with periodontitis. A. actinomycetemcomitans 

and P. gingivalis were detected in 18% and 9.9%, 

respectively, in subjects without periodontitis. in 

contrast, the prevalence of A. actinomycetemcomitans 

in chinese adults without periodontitis amounted 

to 78%, exemplifying geographical differences 

in the prevalence of A. actinomycetemcomitans. 

in young Japanese children (2–12 years) without 

periodontitis, A. actinomycetemcomitans was found 

in 4.8% of the subjects. in Brazil, the prevalence 

of A. actinomycetemcomitans and P. gingivalis 

appeared much higher in subjects without destructive 

periodontal disease (70% and 78%, respectively) in 

comparison with the dutch population. it cannot be 

excluded that these different findings may have 

been caused by different techniques. 

a relationship between age and distribution 

of A. actinomycetemcomitans and P. gingivalis 

has been observed. the prevalence of 

A.  actinomycetemcomitans seems to decrease 

with age, whereas the prevalence of P. gingivalis 

increases with age (rodenburg et al. 1990, Slots et 

al. 1990, Savitt & Kent 1991). 

intra-oral cross-contamination 

A. actinomycetemcomitans and P. gingivalis are not 

restricted to the subgingival area in periodontitis 

patients. it has been shown that both species can 

also be found in saliva, supragingival plaque and 

on various mucous membranes in the oral cavity 

of patients with periodontal infections, although 

proportions are usually highest in subgingival 

plaque (Van Winkelhoff et al. 1988, Socransky et 

al. 1999). Supragingival plaque usually contains 

higher numbers of P. gingivalis in periodontitis 

patients compared with periodontally healthy 

subjects (Socransky et al. 1999). current data 

indicate that both species spread intra-orally through 

contaminated saliva and colonise supragingival 

plaque before they colonise the subgingival area 

(Socransky et al. 1999). it has been shown that 

subgingival colonisation of both pathogens not 

only occurs at sites with but also at sites without 

periodontal attachment loss (Van Winkelhoff et al. 

1994). it has been speculated that deep pockets 

of diseased subjects act as reservoirs for spread 

of infection to healthy sites (riviere et al. 1996), 

although an alternative hypothesis has also been 

proposed (Socransky et al. 1999).

distribution within families

it has been shown that two major periodontal 

pathogens, A. actinomycetemcomitans and 

P.  gingivalis, cluster in families (Zambon et al. 

1983, Slots & listgarten 1988, Gunsolley et al. 1990, 

Van der Velden et al. 1993, tuite-mcdonnell et al. 

1997). these observations suggest that bacteria 

may be transmitted between family members and 

that they share susceptibility factors for colonisation 

by these bacteria or clonal types of these species. 

detection of the same bacterial species in family 

members does, however, not prove transmission. 

for further evidence, typing of the bacterial isolates 

is necessary.

RESEARCH

pAgE 73RD quaRteR 2015 • volume 16 no. 3



METhods of TyPinG MiCroorGAnisMs

Bacterial strain typing is an integral part of 

epidemiological investigations. methods of bacterial 

typing range from simple biotyping to complex genetic 

characterization. it is common to use more than one 

typing method, e.g. l. pneumophila is first serotyped 

into nine groups and then further biotyped for final 

identification. molecular typing systems are able to 

distinguish among epidemiologically unrelated isolates 

because of the genetic variation in the chromosomal 

dNa of a bacterial species. 

Phenotypic typing methods 

these methods are based on phenotypic characteristics 

of the bacterial species and can, for instance, be used 

to type successive isolates of the same organism 

from an individual patient.

Biotyping

Biotyping uses the results of biochemical tests to 

assign members of the same species into different 

groups. in A. actinomycetemcomitans, six biotypes 

have been described based on sugar fermentation, 

but the method has a low discriminatory potential in 

comparison with other methods (Van Steenbergen 

et al. 1994). a useful biotyping method for human 

P. gingivalis strains is not available.

Serological typing

Serotyping uses a series of antibodies, raised in 

animals, to detect different antigenic determinants 

on the bacterial cell surface. it remains a valuable 

method for typing isolates of P. gingivalis (Van 

Winkelhoff et al. 1993, laine et al. 1996) and 

A. actinomycetemcomitans (Zambon et al. 1983).

Phage typing 

different strains within a species have 

different sensitivities for the lytic activity of 

bacteriophages. Phage typing is not available for 

A. actinomycetemcomitans and P. gingivalis.

Molecular typing methods

Protein typing

this is a relatively crude method of typing in which 

the proteins of an organism are simultaneously 

extracted. the patterns of proteins are demonstrated 

by polyacrylamide gel electrophoresis (PaGE). the 

SdS-PaGE typing technique has a low discriminatory 

potential. 

Multilocus enzyme electrophoresis (MLEE)

mlEE is based on metabolic enzymes that are highly 

conserved and unlikely to change quickly in a given 

species. the method is highly reproducible with a 

moderate level of discriminatory power. it is useful 

for epidemiological studies that compare isolates 

from geographically distant areas over time.

Restriction enzyme analysis (REA)

rEa uses endonucleases to cleave dNa at 

a particular sequence of nucleotides that 

may be present on different places on the 

bacterial chromosome. the number in size of 

the generated restriction fragments reflects 

the frequency and distribution of the restriction 

sites. fragments are separated by size using 

agarose gel electrophoreses. different strains 

of the same bacterial species have different 

rEa profiles because of variations in their dNa 

sequences. this technique has been applied to 

type A. actinomycetemcomitans (Petit et al. 1993a, 

b) and P. gingivalis (van Steenbergen et al. 1993).

Restriction fragment length polymorphism (RFLP)

With rflP, chromosomal dNa is digested by frequent 

cutting enzymes and separated by agarose gel 

electrophoresis. the dNa fragments are transferred 

onto a membrane. the dNa on the membrane is 

then hybridized with a specific labelled probe, 

which binds to a limited number of fragments on 

the membrane that have complementary nucleotide 

acid sequences. Variations in the number and 

size of the fragments detected by hybridisation 

are referred to as rflPs. this method has been 

successfully used to type A. actinomycetemcomitans 

(dirienzo & Slots 1990, dirienzo & mcKay 1994, 

dirienzo et al. 1994).

Ribotyping

this method uses chromosomal dNa and a ribosomal 

rNa probe to provide different profiles. Because all 

bacterial isolates have one or more chromosomal 

rrNa operons distributed on the chromosome, and 

because these sequences are highly conserved, 

essentially all bacterial isolates can be typed 

using probes directed to the dNa sequences that 

encode the rrNa loci using a single rrNa probe. 

this method has been successfully used to type 

A. actinomycetemcomitans (alaluusua et al. 1993, 

Saarela et al. 1993a).

Pulse field gel electrophoresis (PFGE)

With the PfGE method, the bacterial genome is 

digested with a restriction enzyme that has relatively 

table 3. Studies on the frequency of detection of actinobacillus actinomycetemcomitans and Porphyromonas gingivalis in healthy subjects and adult patients with periodontitis 
by culture and Pcr techniques

Prevalence of bacteria (%)

A. actinomycetemcomitans P. gingivalis

reference study group Technique used periodontitis healthy periodontitis healthy

Van Winkelhoff et al. (2002) 210 adult subjects (>25 years old): 94 healthy, 116 
periodontitis, the Netherlands

culture 31 12.8 59.5 10.6

Boutaga et al. (2003) 370 adult subjects (>25 years old): 111 healthy, 259 
periodontitis, the Netherlands

real-time Pcr 27 18 43 9.9

Griffen et al. (1998) 311 adult subjects (49.2–51.4 years old): 181 healthy, 
130 periodontitis, uSa

culture 19.7 4.5 53 7.2

Pcr Nd Nd 79 25

riggio et al. (1996) 43 periodontitis patients, uK Pcr 15 Nd 11 Nd

culture 24 24

ashimoto et al. (1996) 49 subjects (15–75 years old): 49 advanced 
periodontitis, Japan

Pcr 26.5 Nd 70 Nd

culture 22.4 18.4

lau et al. (2004) 92 subjects (30–71 years old): 30 healthy, 30 
gingivitis, 32 periodontitis, Spain

culture 6.3 0 84.4 20

Pcr 18.8 6.7 81.3 13.3

takeuchi et al. (2003) 103 (412 sites) subjects (15–70 years old): 50 
aggressive periodontitis, 35 generalised chronic 
periodontitis, 18 healthy, Japan

Pcr 8.6 Nd 97.1 Nd

culture 1.33 16.10

avila-campos & Velasquez-melendez (2002) 100 subjects: 50 healthy, 50 periodontitis, Brazil Pcr 90 70 66 78

okada et al. (2004) 104 subjects (2–12 years old): 10 healthy, 73 
gingivitis, 21 periodontitis, Japan

Pcr 20 4.8 20 4.8

tan et al. (2001) 92 adult subjects (25–65 years old): 50 healthy, 
15 moderate periodontitis, 27 severe periodontitis, 
china

Pcr 69 78 Nd Nd
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few recognition sites and thus generates 10–30 

restriction fragments and then is separated by 

PfGE to produce a pattern of bands. this method 

has been applied to A. actinomycetemcomitans 

(Valcarcel et al. 1997).

Arbitrarily primed (AP)-PCR

this is a kind of Pcr technique using a short 

primer that is not targeted to amplify any specific 

bacterial dNa sequence. the resulting aP-Pcr 

products will represent a variety of different- sized 

dNa fragments that are visualized by agarose gel 

electrophoresis. this method has been applied 

to A. actinomycetemcomitans and P. gingivalis 

(dogan et al. 1999a). 

Amplified fragment length polymorphism (AFLP) 

aflP is a Pcr-based fingerprinting technology. aflP 

involves the restriction of genomic dNa, followed by 

ligation of adaptors complementary to the restriction 

sites and selective Pcr amplification of a subset of the 

adapted restriction fragments. compared with other 

marker technologies, aflP provides equal or greatly 

enhanced performance in terms of reproducibility and 

resolution. Probably the single greatest advantage of 

the aflP technology is its sensitivity to polymorphism 

detection at the total genome level. this sensitive 

technique has occasionally been applied to type 

A. actinomycetemcomitans and P. gingivalis (fig. 1; 

Van Winkelhoff et al. 2000). 

Genetic diversity of A. actinomycetemcomitans 

and P. gingivalis between individuals 

unique genetic or phenotypic markers between 

independent bacterial isolates are a prerequisite 

to studying the spread of distinct bacterial strains 

among individuals. Strains within a bacterial 

species may display variable virulence, and 

typing of these strains may distinguish between 

pathogenic and less pathogenic representatives 

of a species.

using the aP-Pcr method, 95 A. actinomycetemcomitans 

strains from 92 unrelated finnish subjects yielded 

17 genotypes, and 29 P. gingivalis isolates from 29 

unrelated subjects yielded 27 genotypes (asikainen 

et al. 1996). van Steenbergen et al. (1993) used the 

rEa method to type P. gingivalis and found, with 

one exception, that each individual was colonised 

with one clonal type of P. gingivalis only. the dNa 

patterns of all P. gingivalis isolates from unrelated 

individuals were found to be distinct. this was also 

found for A. actinomycetemcomitans using the rEa 

technique (Petit et al. 1993a, b).

Genetic diversity of A. actinomycetemcomitans 

and P. gingivalis within individuals

asikainen & chen (1999) have recently analysed 

all studies dealing with the number of clonal types 

of A. actinomycetemcomitans and P. gingivalis 

within individuals (table 4). they found differences 

between studies performed in Europe and the 

united States on the one hand and asian studies 

on the other. in Europe and the uSa, the majority of 

patients studied harboured one single genotype of 

A. actinomycetemcomitans (75%, range 67–80%), 

and 80% (range 75–85%) of the tested patients 

harboured one genotype of P. gingivalis. these 

observations confirmed earlier observations of loos 

et al. (1990), Petit et al. (1993b) and Van Steenbergen 

et al. (1993), who found only one clonal type of  

A. actinomycetemcomitans and P. gingivalis in 

most study subjects using the rEa typing method.

recently, P. gingivalis strains, isolated from 

106 indonesian subjects were typed using the 

aflP method. the number of subjects with one 

single genotype amounted to 65%. in 27% of the 

subjects two genotypes were detected and 7.5% 

(eight subjects) harboured three clonal types. 

the presence of 42 clonal types of P. gingivalis 

has not been observed so far in any Western 

study population (table 5, Van Winkelhoff et al. 

unpublished data, timmerman et al. 1998). this 

exemplifies that the distribution of clonal types 

of P. gingivalis in Eastern populations is different 

in comparison with Western populations. the 

phenomenon of polyclonal colonisation has also 

been found for A. actinomycetemcomitans in non- 

Western populations. using the serotyping method, 

it has been found that, in contrast to European and 

uSa studies (Zambon et al. 1983, Ebersole et al. 

1994, dogan et al. 1999), subjects from Eastern 

countries may frequently harbour more than one 

serotype of A. actinomycetemcomitans (chung et 

al. 1989, Höltta et al. 1994). this discrepancy in intra-

individual colonisation by periodontal pathogens 

may be caused by socio-economic status, higher 

frequency of contacts with infected individuals and 

individual oral hygiene level.

distribution of clonal types of  

A. actinomycetemcomitans

Not all representatives of a species may display 

identical pathogenic properties. Within a species, 

special pathogenic clones can be present (Selander 

et al. 1987, musser 1996). Population studies on 

A. actinomycetemcomitans using mlEE revealed 

that the species comprises distinct genetic clusters 

that correlate with serotype distribution, but an 

association between genetic clusters and type of 

disease was not found (Poulsen et al. 1994, Haubek 

et al. 1995). in contrast, dirienzo et al. (1994), 

using the rflP method, have identified a specific  

A. actinomycetemcomitans genotype that appeared 

to be associated with juvenile periodontitis and 

was associated with conversion from periodontal 

table 4. Number of genotypes of Actinobacillus actinomycetemcomitans and Porphyromonas
gingivalis in subjects with periodontitis

species
Total # of 
subjects

Mean number of 
strains typed/subject

number of clones

n=1 n=2 n=3 n=4

A. actinomycetemcomitans 120 10.3 (range: 1–115) 75% 19% 5% 0.8%

P. gingivalis 41 5.6 (range: 1–15) 80% 20% 0 0

Adapted from Asikainen & Chen (1999).

table 5. Number of genotypes of Porphyromonas gingivalis in an indonesian study population

species
Total # of 
subjects

Mean number of 
strains typed/subject

number of clones

n=1 n=2 n=3 n=4

P. gingivalis 106 3.4 (range: 1–6) 65% 27%% 7.5% 0

fig. 1. Example of amplified fragment length polymorphism (aflP) typing profiles of Actinobacillus actinomycetemcomitans 
and Porphyromonas gingivalis isolates from a 13-year-old turkish patient with congenital periodontitis and their 
mother and father. (a) the A. actinomycetemcomitans isolates from the patient (n=2) and the father (n=2) were 
indistinguishable, suggesting transmission. (b) the P. gingivalis isolates from the patient (n=...), the mother (n=1) 
and the father (n=2) show different aflP profiles (similarity <70%) (Van Winkelhoff et al. 2000).

RESEARCH

pAgE 93RD quaRteR 2015 • volume 16 no. 3



health to disease. they also identified two genotypes 

that were exclusively isolated from periodontally 

healthy subjects. the disease-associated genotypes 

showed a deletion in the promoter region (Bueno 

et al. 1998), which may be associated with a high 

leucotoxine production (Brogan et al. 1994). this 

type of A. actinomycetemcomitans seems to 

occur specifically in patients originating from the 

Northern part of the african continent (Haubek et al. 

1996). Specific aP-Pcr A. actinomycetemcomitans 

genotypes have been identified in periodontitis 

patients in the uSa (asikainen et al. 1995) and in 

finnish localised juvenile periodontitis patients, 

which were rarely found in finnish adult patients 

with periodontitis and periodontally healthy subjects 

(asikainen et al. 1997). recently, a study suggested 

increased periodontal destruction among moroccan 

early-onset periodontitis patients who were culture 

positive for A. actinomycetemcomitans of the highly 

leucotoxic JP2 type compared with EoP patients 

without the JP2 clone (Haubek et al. 2002).

mlEE has been applied to study the population 

genetic structure of P. gingivalis (loos et al. 

1993). a total of 78 distinct electrophoretic types 

(Ets), representing multilocus genotypes, were 

identified, and cluster analysis identified three 

major phylogenetic divisions. division I (71 Ets) 

included all human isolates examined. the strains 

division II and division III, isolated from different 

animal species, were strongly differentiated from 

those in division I. they found no evidence of 

association between specific genetic lineages or 

clusters and the type of disease (periodontitis or 

root canal infections), invasive potential, serogroup 

or fimbrial rflP group. frandsen et al. (2001) 

studied the population structure of P. gingivalis 

by comparing phylogenetic trees derived from 

sequencing fragments of four housekeeping 

genes. they concluded that P. gingivalis has a 

non-clonal population structure characterised by 

frequent recombination. their results also suggest 

that particular genotypes with possible increased 

pathogenic potential may spread in the human 

population. aP-Pcr genotyping of P. gingivalis 

has also not been able to associate specific 

genotypes and disease status (ménar & mouton 

1995). Serotyping of P. gingivalis, based on capsular 

polysaccharide antigens, has identified at least 

six different serotypes, of which the uncapsulated 

variant (K-) appeared less pathogenic in an animal 

model (laine & Van Winkelhoff 1998). Whether the 

different K serotypes of P. gingivalis are associated 

with different forms or variation in progression 

of periodontitis in humans is currently unknown.

distribution of A. actinomycetemcomitans and 

P. gingivalis among family members

one important study on the distribution of  

A. actinomycetemcomitans and P. gingivalis among 

family members is from asikainen et al. (1996). 

they studied 47 families for the occurrence of 

A. actinomycetemcomitans and 31 families for 

P.  gingivalis. Probands were selected on the 

basis of the presence of periodontal diseases 

(adult periodontitis) or on the presence of A. 

actinomycetemcomitans-positive children (n=6). 

they found that spouses of periodontitis patients 

with A. actinomycetemcomitans were seven times as 

frequently infected with the organism in comparison 

with spouses of bacterium-negative patients (table 6). 

Spouses of patients culture positive for P. gingivalis 

were twice as frequently positive compared to 

spouses of patients negative for this species. 

thirty-two percent of the children with a proband 

culture positive for A. actinomycetemcomitans 

also had detectable levels of this species (table 6). 

only one of 19 children with a P. gingivalis-positive 

proband had detectable P. gingivalis.

in a large study on the transmission of P. 

gingivalis within families, tuite-mcdonnell et 

al. (1997) used the Pcr technique to detect P. 

gingivalis in 564 members of 104 multigeneration 

families recruited from church and community 

organisations in columbus, oH, uSa. one hundred 

and one of the families contained two parents, 

at least one child and at least one grandparent. 

the child had lived with the parents at the time 

of sampling, the parents had lived together for at 

least 2 years and the parents had lived with the 

grandparents at least up to the age of 15 years. 

53.4% were females, 98.2% were white subjects 

and 1.8% were african americans. the mean age 

of the 564 subjects was 37.5 years (Sd 24 years, 

range 0.7–95.4 years). the overall prevalence of 

P. gingivalis was 37.1%, 46.1% in the grandparents, 

42.3% in the parents and 28.2% in the children 

(children versus grandparents p=0.02). table 7 

summarizes the relative risks for colonisation 

of P. gingivalis within pairs of family members. 

individuals whose spouses were colonised were 

four times more likely to be colonised than those 

married to persons who were not colonised. No 

relationship was found between the length of time 

a couple had been married (mean 14.1 years) and 

their concordance of colonisation (p50.61 by logistic 

regression). children and mothers and their fathers 

were also significantly more frequently concordant in 

colonisation than would be expected if P. gingivalis 

were randomly distributed in the study population 

(table 7). a P. gingivalis-colonised mother would 

give a child a risk for colonisation that was 4.7 

times greater than a child with a mother who was 

not colonised. this risk was 2.98 for colonised 

fathers and a child. the risk for colonisation was 

table 7. x2 test results for observed and expected concordances of colonisation by Porphyromonas gingivalis of 
pairs within families according to tuite-mcdonnell et al. (1997)

Pair no. of pairs

% concordance

Probabilityobserved expected*

Parental spouses 102 78 51 <0.001

Grandparental spouses 62 73 51 <0.001

oldest, second oldest children 63 71 59 <0.05

mother, oldest child 103 72 54 <0.001

father, oldest child 101 76 54 <0.01

adults, grandmother 98 76 51 <0.005

adults, grandfathers 69 64 53 <0.10

*Calculated based on the prevalence of P. gingivalis in the group being considered.

table 8. relative risk for colonisation with Porphyromonas gingivalis for pairs within families according to tuite-
mcdonnell et al. (1997)

Pairs Generation N rr (95% confidence interval)

Wife–husband f2–f2 102 4.0 (2.3–7)

mother–oldest child f2–f3 103 4.7 (3.1–7)

Grandmother–adult f1–f2 98 2.4 (1.5–3.7)

oldest child–second child f3–f3 63 2.4 (1.1–5.3)

father–oldest child f2–f3 101 3 (2–4.5)

Grandfather–adult f1–f2 69 1.8 (1–3.3)
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table 6. occurrence of Actinobacillus actinomycetemcomitans and Porphyromonas gingivalis in family members of adult patients with periodontitis

Proband family 
member

or p-value % of positive family members 
when proband is positive

% of positive family members 
when proband is negative

adult patient with A. actinomycetemcomitans Spouse: 7/11 17.5 0.024 64 9

Parent with A. actinomycetemcomitans periodontitis child: 6/19 8.2 0.14 32 0

adult patient with P. gingivalis Spouse 9/12 5 0.17 75 37.5

pAgE 10 OHASA JOURNAL



highest when a child had both parents colonised 

by P. gingivalis. the likelihood of whole families 

(grandfather/mother, both parents and a child,  

N5 101 with 404 subjects) was tested. concordance 

in colonisation status was highly significantly more 

frequent among family members than would be 

expected if P. gingivalis were randomly distributed 

in the population studied (p50.0000). Based 

on these observations, tuite-mcdonnell et al. 

concluded that ‘‘contact with an infected family 

member substantially increased the relative risk of 

colonisation for spouses, children and their parents, 

adults and their mother, and siblings’’ (table 8).

Genotyping of A. actinomycetemcomitans and 

P. gingivalis within families

asikainen et al. (1996) used aP-Pcr to genotype 

A. actinomycetemcomitans isolates from family 

members. in 11 of 12 families, they found identical 

A. actinomycetemcomitans genotypes among 

family members, which could not be explained by 

chance alone. this suggests transmission of this 

microorganism among family members. four of 11 

couples with an A. actinomycetemcomitans-positive 

proband showed identical genotypes (36% probability 

for transmission between spouses) and 32% of the 

children harboured A. actinomycetemcomitans 

that was always of the same genotype as the 

parent. Petit et al. (1993a, 1993b), using rEa 

typing and an A. actinomycetemcomitans-positive 

periodontitis patient as the proband, observed that  

A. actinomycetemcomitans can be transmitted 

among family members but at low occurrence (15% 

for children, 8% for spouses). Preus et al. (1994) found 

essentially the same using aP-Pcr genotyping of 

isolates from family members of which one parent 

suffered from periodontitis. they found that in six 

of seven families, the husband and wife did not 

harbour the same A. actinomycetemcomitans 

genotype. furthermore, most often, children 

carried a genotype identical to one of the parents, 

indicating vertical transmission (alaluusua et al. 

1991). the phenomenon of vertical transmission 

of A. actinomycetemcomitans was not observed 

in a study with Brazilian patients with juvenile 

periodontitis, who served as probands (tinoco et 

al. 1998). None of the parent-child pairs showed 

identical A. actinomycetemcomitans genotypes. the 

presence of multiple clones in the study subjects 

and social–economic situation may explain these 

discrepant results.

P. gingivalis was isolated from both spouses 

in 10 couples, two of which showed identical 

aP-Pcr profiles (20% probability for sharing the 

same genotype, asikainen et al. 1996). this was 

significantly lower in comparison with the findings of 

Van Steenbergen et al. (1993), who found identical 

rEa profiles in six of eight couples positive for  

P. gingivalis (75% probability of sharing the same 

genotype). Saarela et al. (1993b) found two of 

four couples sharing the same serotype and 

ribotype of A. actinomycetemcomitans and in two 

of four couples the same ribotype of P. gingivalis. 

these findings support the phenomenon of 

transmission of periodontal pathogens among family 

members. Both different and identical genotypes of 

A. actinomycetemcomitans and P. gingivalis were 

found among spouses with a probability of 20–75% 

of transmission (identical clones). children of a parent 

with an A. actinomycetemcomitans-associated 

form of periodontitis had an 8–30% probability of 

acquiring the A. actinomycetemcomitans from the 

proband. Vertical transmission of P. gingivalis has 

rarely been observed.

Possible ways of transmitting periodontal 

bacteria

Nearly all microorganisms are shed from human 

body surfaces and disseminated into the outside 

world. most of these microbes will not survive in 

the environment; few can find a next host. there 

is no evidence that periodontal bacteria can be 

transmitted via aerosols, and it seems likely that 

saliva and direct mucosal contact are the transmission 

routes of periodontal bacteria. also, inanimate 

objects (dental probes, tooth brushes) may serve as 

a vehicle for transmission. A. actinomycetemcomitans 

and P. gingivalis can be cultured from saliva from 

periodontitis patients (Van Winkelhoff et al. 1988, 

asikainen et al. 1991). Van Winkelhoff et al. (1988) 

found P. gingivalis in six of eight saliva samples 

from untreated patients with periodontitis with 

numbers ranging from 6 to 20 x 106/ml. Kissing may 

therefore be one possible way of direct inoculation 

of this pathogen into another person. the survival 

of periodontal pathogens in saliva outside the 

oral cavity is not known. indirect inoculation may 

occur when a contaminated toothbrush is used 

within several hours after use (müller et al. 1989, 

Quirynen et al. 2001). the minimal infection dose 

and the required number of exposures to transfer 

A. actinomycetemcomitans or P. gingivalis from 

one person to another are unknown, but it seems 

likely that both parameters will influence the odds 

for transmission. Periodontal treatment reduces 

the salivary load of both species significantly 

(von troil-lindén et al. 1995a). Periodontally 

healthy subjects may have detectable salivary 

A. actinomycetemcomitans and may therefore 

remain a source of transmission (asikainen et al. 

1991). Salivary A. actinomycetemcomitans and  

P. gingivalis have shown to be of the same clonal 

type as those found in the subgingival plaque in 

the majority of patients (Petit et al. 1993a, 1993b, 

Van Steenbergen et al. 1993, Von troil-lindén  

et al. 1996, asikainen et al. 1997).

Consequences of transmission

the clinical consequence of transmission of  

A. actinomycetemcomitans or P. gingivalis from a 

diseased person to another person is not known. it 

is evident that both bacterial species can be found 

in subjects without overt periodontal breakdown 

(Petit et al. 1993a, 1993b, Van Steenbergen et al. 

1993, Griffen et al. 1998, Van Winkelhoff et al. 2002). 

these species can probably persist in equilibrium 

with the host and the resident microflora for years. 

Strikingly, Van Steenbergen et al. (1993) found 

high percentages of P. gingivalis not only in the 

periodontitis probands (ranging from 5% to 48% of 

the cultivable subgingival microflora) but also in the 

spouses (0.2–61%). Van Winkelhoff et al. (2002) also 

found only a marginal difference in the percentage 

of P. gingivalis between periodontitis patients and 

subjects without periodontitis (28.7% versus 17.4% 

of the cultivable subgingival microflora, p=50.052), 

although the absolute numbers were significantly 

higher in patients. the same phenomenon was 

found for A. actinomycetemcomitans. it is not as 

clear which microbial and host factors determine 

the onset of periodontal breakdown upon infection 

with these pathogens. 

one study has dealt with the issue of bacterial 

transmission between spouses and the clinical 

status of the spouse (Von troil-linden et al. 1995b). 

in this study, two groups of married couples 

were involved to assess whether spouses show 

similarities in their periodontal status. one group 

consisted of probands with periodontitis and 

their spouses (n=10); a second group consisted of 

periodontally healthy proband and their spouses. 

clinical, radiographic and microbiological data were 

obtained from all subjects. it was found that spouses 

of the diseased probands had a significantly lower 

percentage of ≤ 3 and 4–5mm pockets and more 

sites with alveolar bone (< 1/3 of root length) than 

spouses of the healthy probands. microbiological 

analysis showed that in the diseased group, four 

couples (proband and spouse) were infected with 

A. actinomycetemcomitans, and six couples with 

P. gingivalis, whereas in the healthy group no  

A. actinomycetemcomitans- positive couple (proband 

and spouse) and one P. gingivalis-positive couple 

was found. these observations suggest that 

cohabitation with a person with periodontitis may 

influence the microbiological and the periodontal 

status of the spouse. one factor that may explain 

these observations is the higher occurrence of 

A. actinomycetemcomitans and P. gingivalis in 

subjects in the diseased group, suggesting person-

to-person transmission of these pathogens. more of 
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these studies, with larger numbers of couples and 

genotyping of the bacterial isolates, are needed to 

provide further evidence for a possible transmission 

of destructive periodontal disease among spouses.

summary and conclusions

Periodontitis is a collection of clinically different 

diseases associated with a subgingival microflora 

that significantly differs among different patient 

groups. the majority of subgingival bacterial 

species are indigenous to the oral cavity, and 

periodontitis associated with indigenous bacteria 

can be looked upon as an opportunistic infection. 

A. actinomycetemcomitans and P. gingivalis are 

infrequently detected in periodontal health in 

Western populations and have characteristics of 

exogenous pathogens.

therefore, periodontitis associated with these 

pathogens can be looked upon as exogenous 

infections. in A. actinomycetemcomitans, but not 

in P. gingivalis, special clones associated with 

localised juvenile periodontitis have been identified. 

Vertical transmission of A. actinomycetemcomitans 

but not of P. gingivalis has been established. 

most studies have shown that if children harbour 

A. actinomycetemcomitans, usually one or two 

parents harbour the same genotype. from these 

observations, it is assumed that the parent is the 

source of transmission. However, identical genotypes 

in family members are not 100% proof of transmission, 

as there is no infinitive number of genotypes and 

finding identical genotypes may have occurred by 

chance (asikainen et al. 1996). the frequency of 

vertical transmission of A. actinomycetemcomitans 

is estimated to be between 30% and 60% based 

on detection of identical genotypes in children and 

parents. this pattern of vertical transmission may 

not occur as frequently in Eastern and Southern 

american countries. Vertical transmission of  

P. gingivalis may occur but has only rarely been 

observed based on genotyping of the isolates from 

parents and children. the tuite-mcdonnell et al.’s 

(1997) study has suggested that vertical transmission 

of P. gingivalis can occur, but this study does not 

provide conclusive evidence as genotyping has 

not been performed.

Horizontal transmission of A. actinomycetemcomitans 

and P. gingivalis between spouses has been 

documented and may range between 14% and 

60% for A. actinomycetemcomitans and between 

30% and 75% for P. gingivalis. transmission of  

A. actinomycetemcomitans between siblings has 

been suggested, but infection by the same source 

cannot be ruled out. frequency of contact, number of 

organisms, oral health status, the resident microflora 

and immunological and genetic factors may determine 

whether a person will be permanently colonised by 

periodontal pathogens upon challenge. although there 

is some limited evidence to show that cohabitation with 

a periodontitis patient influences the periodontal status 

of the spouse, substantially more information is needed 

to prove this hypothesis. the effects of prevention 

of transmission of A. actinomycetemcomitans 

and P. gingivalis have not been studied so far. for  

A. actinomycetemcomitans, screening for and 

prevention of transmission of specific virulent clones 

may be feasible and effective in preventing some forms 

of periodontal disease. P. gingivalis is usually recovered 

from diseased adult subjects and transmission of 

this pathogen seems largely restricted to adult 

individuals. Horizontal transmission of P. gingivalis 

may therefore be controlled by periodontal treatment 

involving elimination or significant suppression of 

the pathogen in diseased individuals and by a high 

standard of oral hygiene.
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in a country where the prevalence of infectious diseases ranks among the highest in the world, infection control in healthcare facilities should not be debatable. 

this unfortunately does not seem to be the case in South african oral healthcare facilities. this study is a systematic review of available literature on the 

adherence of South african oral healthcare professionals to infection control recommendations. Nine focus areas were investigated with regard to infection 

control practices: knowledge of infectious occupational hazards; personal hygiene and care of hands; correct application of personal protective equipment; 

use of environmental barriers and disposable items; sterilisation (recirculation) of instruments and handpieces; disinfection (surfaces) and sound housekeeping; 

management of waste disposal; quality control of dental unit waterlines, biofilms and water; as well as other special considerations. although South african 

studies are limited and most of them relied on self-reports, which could have resulted in a serious overestimation of compliance, even these studies indicate 

serious shortcomings with regard to infection control practices in oral healthcare facilities in this country. this review highlights opportunity for improvement. 

furthermore, it identifies possibilities for future research in infection control and also opportunities to improve infection control education for all oral healthcare 

workers in the country.

Key words: infection control, infectious diseases, oral healthcare, occupational hazards, personal hygiene, personal protective equipment, environmental 

barriers, sterilisation, disinfection, dental instruments, waste disposal, dental unit waterlines, biofilms, water

SOuTH AfriCAN  
dENTAl prACTiCES:

COmpliANCE wiTH iNfECTiON  
CONTrOl rECOmmENdATiONS iN

J Oosthuysen1, E Potgieter2 and E Blignaut3

1central university of technology, free state, school of health technology; 2chief microbiologist, mangaung local 

municipality: Bloemfontein, south africa; 3faculty of Dentistry, university of sydney, australia.

Since 1993, it has been recommended that South 

african dental practitioners adhere to the infection 

control (ic) guidelines issued by the uS centers 

for disease control and Prevention (cdc)1. in 

1998, however, Edward-miller reported that many 

healthcare facilities in South africa lacked even 

basic infection control requirements, such as water 

and electricity2, therefore making it impossible to 

adhere to any form of recommendation. 

it has been estimated that one drop of saliva 

may contain up to 600 000 bacteria3 and in no 

other profession are people in such continuous 

contact with traumatised tissue, saliva and blood, 

thus increasing the risk of disease transmission4. 

in South africa, however, the term ‘high risk’ 

takes on a new meaning should one consider the 

exceptionally high prevalence of infectious diseases 

in this country. Human immunodeficiency virus 

(HiV) infection among antenatal clinic attendees 

was 29.1% in 20065. the Hepatitis B carrier 

rate had previously been estimated at 10–15% 

for rural populations and at 1–10% for urban 

populations6. Karim et al.7 reported that 81% of 

females and 86% of males in their study tested 

positive for at least one hepatitis B serological 

marker; indicating an infection at some stage 

of their lives7. although the hepatitis B infection 

rate should improve as a result of the fact that 

children born since 19955 are being immunised as 

part of the routine immunisation programme most 

of the adult population in this country, however, 

is still not immunised. furthermore, South africa 

records a tuberculosis infection rate among the 

highest in the world8. oral healthcare professionals 

(oHcPs) should therefore be even more cautious 

of cross-infection and display a higher degree of 

compliance with current protective guidelines than 

many other medical colleagues. it is alarming, 

however, that in South africa there are still many 

oral healthcare workers (oHcWs) who admit to not 

taking adequate steps to prevent cross-infection9-24. 

in 2005, both public and professional concern 

were raised after a media release by the Nelson 

mandela foundation25, confirming that infection 

control practices in oral healthcare facilities were 

inadequate. Visible as well as invisible blood was 

detected in the facilities and on dental instruments. it 

was concluded that this was the result of a breakdown 

in infection control processes that had occurred in 

South africa over an extended period of time26. 

this review of published research aims to 

determine to what extent South african oHcPs 

adhere to national infection control recommendations, 

and thereby to identify possible shortcomings. 

Knowledge of the latter could indicate a strategy 

for the improvement of infection control in oral 

healthcare facilities.

rEsEArCh MATEriALs And METhods

Various strategies were followed to identify 

information on ic research, published between 

1990 and 2007, and applicable to South africa 

only. this review of adherence to infection control 

practices included all oHcWs, namely dental 

practitioners, dental therapists, dental assistants, 

oral hygienists and students.

the outcome measures used as the baseline for 

infection control practices were selected according 

to international recommendations by the British 

dental association27, cdc1 and the australian and 

New Zealand dental associations28.

these outcomes focus on and include: knowledge 

of infectious hazards, personal hygiene and care of 

hands; wearing of personal protective equipment; 

environmental barriers; sterilisation (recirculation) of 
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instruments and handpieces; disinfection (surfaces) 

and housekeeping; waste disposal; quality control 

and maintenance of dental unit waterlines, biofilms 

and water supply; and other special considerations.

Electronic databases were searched, including 

medline (EBScohost), academic Search Premier 

(EBScohost), Science direct, Sa ePublications, Sacat, 

iSaP by the National library of South africa, NExuS 

current and completed research, uctd (theses and 

dissertations at South african universities) and the 

South african dental association’s publication library 

for the period 1990 till the end of September 2007. 

the search produced 77 publications of which 16 

were selected. Publications containing quantitative 

data were selected, while those containing mere 

recommendations were excluded.

rEsuLTs And disCussion

in addition to the discussion below, key findings by 

the various authors are summarised in tables 1 and 2.

focus area one: knowledge of infectious 

hazards

as a standard precaution infection control guidelines 

and recommendations stipulate that the blood and 

body fluids of all patients should be treated as 

potentially infectious1,27,28. lack of knowledge of 

hazards associated with infectious conditions was 

considered the reason oral healthcare providers took 

additional precautions when they treated confirmed 

HiV/aidS patients as opposed to patients suffering 

from other infectious conditions22,23,29. interesting 

to note was that respondents believed they could 

differentiate between infected and uninfected 

patients by just looking at them and that older 

dentists thought they were more at risk when 

working on an HiV-infected patient as compared 

to a hepatitis B-infected patient22,23. the majority of 

non-clinical personnel working in clinics thought that 

HiV infection could be transmitted through mosquito 

bites21. de Kock and Van Wyk21 found that 26.8% of 

respondents did not know the difference between 

disinfection and sterilisation. oosthuysen reported 

that 87% of respondents regarded each patient 

as a potential source of cross-infection15, yet only 

27.6% possessed an infection control manual with 

detailed protocols for sterilisation, exposure control 

or infection control techniques. in the free State 

public dental care facilities 57.1% of respondents 

indicated that they had not received any infection 

control training in the past two years and that none 

of the clinics had devised any official infection 

control policy14. only 30% of the respondents in 

this study knew that they had to wash their hands 

after removing gloves. forty percent, 27% and 

10% respectively, believed gluteraldehyde, Jik® 

and dettol® possessed sterilising properties14. 

Nemutandani et al.30 reported that 49.1% of the 

dental assistants in his study had been given no 

formal training in infection control.

table 1 reported use of barrier protection15

Pair Gloves % Masks % Protective eyewear  %

Practitioners

always 88.4 83.5 55

Sometimes 9.3 11.2 20.6

Never 0.9 3.7 15.3

other 1 1.2 8.7

No response 0.4 0.4 0.4

Assistants

always 65.8 50.4 21.6

Sometimes 28.7 29 23.7

Never 3.2 15.4 50.6

other 1.9 4.3 3.4

No response 0.4 0.9 0.7

table 2 a comparison of infection control procedures among dentists in South africa (adapted from
Yengopal, Naidoo and chikte, 200150)

Aspects surveyed

naidoo yengopal, naidoo and Chikte oosthuysen

(1994/5) (1999/2000) (2001)

% % %

routine glove use 87 97.1 88.4

routine mask use 65 82 83.5

routine eyewear use 64 53 55

autoclave use 68 89.7 84.5

Slow speed handpiece autoclaving 28 39

High speed handpiece autoclaving 45.6 43.8

rubber dam use 2 40.6

Needlestick injury (previous 6 months) 18 13.8

use of a post-exposure sharps protocol 6 33.3 27.7

recapping needles (two-handed technique) 74 84.1

Hepatitis vaccine 70 88.2

disinfect impressions 4 53.7

disinfect appliances 52.4

Proper waste disposal 75 95.4

cross-infection control for burs 92 93.3

cross-infection control for curing light source 76 91

decontaminate –

work surfaces 90 98.5

floor in surgery 70 80.6

cross-infection control for 3-in-1 tips 84 96.2

Standard precautions, expensive but necessary 68 52.9
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Several other studies on various aspects of infection 

control reported the need for further training in 

and knowledge about standard precautions and 

infection control in South africa9-24.

focus area two: personal hygiene and care 

of hands

Hand hygiene (e.g. hand washing, hand antisepsis, 

or surgical hand antisepsis) substantially reduces the 

numbers of potential pathogens on the hands and 

is considered the single most important procedure 

for reducing the risk of transmitting organisms to 

patients and oHcWs1. in South africa, several reports 

of inadequate compliance to this important infection 

control procedure have been recorded. taps were 

operated mainly by hand (84%) and only 12% by 

elbow or 4% by foot11. the water supply in public 

dental clinics was found to be inadequate21. the 

majority of oHcWs (83.2%) used an anti-bacterial 

liquid soap to wash their hands; however, a bar of 

soap was still the product of choice among 10.0% 

of respondents15.

although 86.6% of respondents acknowledged 

that hand washing is critical before and after 

patient contact, only 21.7% were observed doing 

it, indicating a considerable gap between the 

knowledge of this procedure and the actual clinical 

practice14. the failure to translate knowledge into 

practice on such an important aspect emphasises 

an urgent need for further education and training 

in this area among South african oHcPs, and 

possibly across the globe. in a study conducted 

in the limpopo province, only 50% of dental 

assistants washed their hands before and after 

putting on gloves30. Hand basins were used not 

only for hand washing, but also for cleaning 

dental equipment and discarding body fluids, as 

well as being a supply of water for patients14. it 

was found that 34.8% of oHcWs wore jewellery 

while treating patients14. 

focus area three: personal protective 

equipment 

from the results of the study conducted in 1992, it 

would seem that oHcPs realised the importance 

of the routine use of gloves, masks and protective 

eyewear, recording an increase of 87%, 80% and 

63%–98%, 94% and 92% respectively when they 

were treating a known HiV-positive patient20. 

South african oHcPs cited high costs as reasons 

for not sustaining adherence to infection control 

measures16,21. although private dental practitioners 

are charging patients for the use of barrier protection, 

not all were found to actually use these measures10 

or to change them between patients15. 

Gloves were found not to be available at all, 

or in insufficient quantities, in 21.4% of clinics, to 

change after every patient21. this was substantiated 

by methar et al.14 where a shortage was reported 

in 30% of clinics. 

routine glove use was reported by 88.4%, 87% 

and 97.1% of respondents in three studies conducted 

among durban oHcPs10,11,18. Similarly, oosthuysen15 

reported that most practitioners (88.4%) routinely 

wear gloves, as summarised in table 1. the use 

of gloves by the dental assistant (65.8%) did 

not compare favourably with that of the dental 

practitioner (88.4%); 92% of the dental assistants 

in the limpopo study reported wearing gloves30. 

although the majority of respondents (89.1%) 

reported changing of gloves for each patient, some 

respondents (2.2%) also indicated washing gloved 

hands a few times and thus using the same pair of 

gloves for more than one patient12,15. disregarding 

skin reactions to gloves being frequently reported by 

oHcPs12, only latex gloves were available in clinics, 

irrespective of the procedures to be performed or 

the infection control risk involved14. despite dental 

practitioners being aware of the necessity to wear 

gloves, masks and protective eyewear, the majority 

were found to only wear gloves22,23. 

to maintain high filterability, it is recommended that 

masks should be replaced before they become moist, 

preferably every 20 minutes1,27,28,31. oosthuysen15 

found that 83.5% of practitioners wore masks, as 

opposed to only 50.4% of their assistants, during 

patient treatment. the reasons furnished for 

wearing masks were to prevent the transmission 

of respiratory infections, or in the event of patients 

or practitioners possibly suffering from halitosis. 

only 30.4% of respondents changed their masks 

with every patient, meaning that masks were only 

replaced when visibly contaminated, soiled, wet, 

or stained. the frequency of changing masks 

varied from each patient, to every 2nd, 3rd, 4th, 5th 

or 10th patient, morning and afternoon, daily, after 

four to five days or even once a week15. in 1994 

Naidoo10 reported that 65% of practitioners wore 

masks, which is considerably less than the 83.5% 

reported by oosthuysen in table 115. 

the fact that so few dental assistants are wearing 

masks is a cause for concern since they are exposed 

to the same occupational hazards as dentists and 

oral hygienists. it should be emphasised that masks 

should be worn by all oHcPs, including dental 

assistants, during patient treatment sessions and 

changed after each patient, or more frequently 

should the mask become visibly soiled or wet. 

Protective eyewear not only prevents infection, 

but also physical injury from aerosols, spattering 

and accidental trauma caused by flying debris. it 

is therefore advisable that operators, practitioners, 

hygienists and assistants, as well as patients, use 

protective eyewear to prevent trauma and infections32. 

Similar to the findings regarding masks, oosthuysen 

reported that 15% of practitioners wore protective 

eyewear, while 50.6% of their assistants never did 

so (table 1)15. Naidoo, in 1994, reported that 64% of 

dentists used protective eyewear, as opposed to 

the 52.9% found in a study by Yengopal et al.10,11,18. 

in 2007 it was reported that 78.6% of oHcWs knew 

they have to wear eye protection, but observation 

revealed that only 17.4% were actually doing so14. this 

does not compare well with international studies in 

which a 80.8–82.0% compliance was reported33,34. 

Protective clothing or the wearing of a uniform has 

only been discussed in four studies9,12,14,21. rudolph and 

ogunbodede21 reported that ‘laundered’ protective 

uniforms were rarely available in dental clinics.  

de Kock and Van Wyk35 reported the use of disposable 

gowns to be very low (3.6%), while 42.8% of those 

who wore washable gowns did not remove these 

uniforms before leaving the surgery or clinic, thus 

exposing the community and family members to 

potentially infectious agents. other studies support 

the fact that the wearing of protective clothing was 

inadequate (17.4%) and furthermore that these 

items were neither clean nor replaced regularly9,14.

focus area four: environmental barriers

the constant touching of surfaces has been 

identified in dentistry as a special issue of concern1. 

furthermore, one needs to differentiate between 

clinical contact surfaces and general housekeeping 

surfaces. the clinical contact surfaces may often 

become contaminated with patient matter and 

thus present a risk for exposure and potential for 

disease transmission. only one survey determined 

the use of protective barriers on equipment and 

it was found that only 23.3% of oral hygienists 

applied such barriers12. this could indicate a serious 

lack of resources to inform South african oHcWs 

concerning the effective and correct application of 

the recommended environmental barriers.

focus area five: sterilisation

most instruments used during dental procedures are 

in contact with the oral mucosa and/or penetrate 

tissue. this requires that re-usable instruments be 

thoroughly cleaned and sterilised with standardised 

methods that can be routinely monitored and 

verified36. dental practitioners (69%) reported that 

their patients expressed concerns about contracting 

aidS through dental procedures and asked questions 

about sterilisation practices20. Between 68.0–89.7% 

of respondents in three major studies reported that 

they autoclaved instruments10.11,15,18. dry heat ovens 

or hot air sterilisers were used by 6%, 1% used 

chemical vapour and 4% used liquid sterilisation 

with chemicals only15. Boiling water was the 

method of choice among 22% of respondents10,11,15. 

disinfection is still widely used to process critical 

instruments9-11,14,15. more than 50% of respondents 

reported incorrect processing of equipment and 
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instruments12; more than 10% reported not having 

autoclaves in public dental clinics21; while 48.9% 

of respondents were not aware of the operational 

parameters (time, temperature and pressure) of their 

autoclaves15. items were not disassembled prior 

to disinfection and sterilisation; 24.64% of dental 

items were found to be contaminated with blood 

immediately prior to being used on patients, with 

19.4% of instruments revealing visible blood and 

extraction forceps recording the highest counts9,14.

Scrubbing instruments by hand has been indicated 

as the preferred method (55.6%) for pre-sterilisation 

debridement15. although manual cleaning is simple 

and cheap, the time involved in cleaning instruments 

properly and the added risk of injury by contaminated 

instruments cannot be ignored. it may therefore 

be appropriate to encourage more practitioners 

to make use of automated cleaners in order to 

protect staff members and improve cross-infection 

control, as recommended by the cdc1. 

Sterilisation failure rates have been recorded in 

many countries, including the uSa 15%, Norway 33%, 

Germany 23%, canada 4%, denmark 2.3%–7.3%, 

and uK 2%40, emphasising the need for regular 

testing of effectiveness of autoclaves. the cdc 

recommends that equipment should be monitored 

for its ability to attain all the physical parameters 

of the sterilisation process and should include a 

combination of mechanical, chemical, and biological 

indicators1. although the majority of respondents 

(70%) in the study by oosthuysen indicated checking 

the effectiveness of their autoclaves, they do so by 

either observing gauges/lights on the autoclave only 

(31.2%), or by using commercially available colour 

changing strips/tapes (14.8%). of the practitioners 

90.9% indicated they never use biological or 

other tests to monitor autoclave effectiveness15. 

in the survey among oral hygienists, only 1.8% of 

respondents confirmed using biological tests to 

monitor autoclave effectiveness12. 

reliable and clear identification of sterilised 

instruments and other sterilised material is essential. 

Each facility should have a stock rotation policy in 

order to rotate stored sterile packages and use the 

oldest packs first37. Shelf life of the stored packets 

is thus eventrelated, indicating why sterilisation 

packages should be marked with the date of 

processing and which steriliser was used, as well 

as for identification purposes, in case of sterilisation 

failure41. the shelf life of sterile packages depends 

upon the integrity of the package material and the 

environment where these packages are stored, as 

these surfaces and equipment can also become 

contaminated by direct contact or simply being 

exposed to air, expired air and dust42. 

the extent to which disinfection is still used 

to process critical instruments, together with the 

absence of verifiable proof of the success of each 

sterilisation cycle, is alarming and practitioners 

should be made aware of the serious consequences 

this could hold in the event of a complaint or query 

by patients.

focus area six: disinfection (surfaces) and 

sound housekeeping

Environmental surfaces become contaminated not 

only by aerosol generated by dental equipment, 

but through direct touch, expired air or dust. 

it is important to realise that the effectiveness 

of a disinfecting solution depends on various 

factors, including the concentration and nature of 

contaminating microorganisms, the concentration 

of the chemical, the exposure time and the amount 

of accumulated bioburden39. although 93.8% and 

83.0% of respondents indicated disinfection of 

working areas and handles of lights, the availability 

of chemicals have been indicated as a problem by 

37% of respondents21. Yengopal, et al.18 reported 

that rinsing with water only was the preferred 

method for the disinfection of appliances (60.6%) 

and impressions (66.7%). limited data are available 

on the use of disinfectants by South african oHcPs, 

which offers an opportunity for further investigation.

focus area seven: waste management

Knowledge of a waste management policy seems 

to be lacking amongst oHcWs in South africa, as 

evidenced by the findings that only 26.7% of those 

questioned were aware that such a policy exists9,14, 

25% of respondents disposed of sharps in the normal 

waste10,11 and almost 50% of respondents did not 

have a waste disposal policy21. although 96% of 

respondents indicated immediate disposal of used 

needles, 15.2% employed no special waste disposal 

system for sharps and needles21. only one respondent 

indicated wearing gloves during handling of waste, 

while in only 39% of cases waste was segregated 

according to the appropriate colour coding14.

focus area eight: dental unit waterlines, 

biofilms and water quality

it was encouraging to note that 76% of respondents 

flushed their waterlines after treating a patient21. in 

the survey of infection control procedures applied 

by oral hygienists, 50% reported flushing waterlines 

(30 seconds after each patient and three minutes at 

the beginning and end of the working day)12. Even 

with anti-retraction valves, flushing of devices for 

a minimum of 20–30 seconds after each patient 

is recommended1. However, mechanical flushing 

alone cannot control contamination in waterlines43. 

to date, no published scientific evidence confirms a 

serious health risk for patients or oHcPs from contact 

with contaminated dental water, but researchers have 

found pathogens such as Pseudomonas aeruginosa, 

Legionella and non-tuberculosis Mycobacterium in 

dental unit tubing44. Exposing patients or personnel to 

water of poor microbiological quality is inconsistent 

with accepted infection control principles45. a reason 

for concern is the increasing number of vulnerable 

patients, for example the elderly, those with chronic 

conditions such as diabetes, people being treated 

for cancer, and patients with compromised immune 

systems46. No South african studies exist showing 

compliance with the various recommendations 

with regards to control of biofilms in the thin tubing 

and waterlines of the dental units and the quality 

of the water delivered through these systems47. in 

addition no South african studies exist concerning 

the availability and use of infection control policies 

and standard operating procedures in cases of ‘boil 

water alerts in South africa47.

focus area nine: special considerations

Special considerations include: dental handpieces 

and other devices attached to air and waterlines; 

single-use or disposable devices (including saliva 

ejectors); dental radiology; pre-procedural mouth 

rinses; the dental laboratory; Mycobacterium 

tuberculosis; creutzfeldt-Jakob disease and other 

prion diseases; and vaccination of oHcPs.

dental handpieces and other devices 

attached to air and waterlines

a special area of concern in dentistry is bacterial 

contamination of dental handpieces and the 

methods applied to ensure safe application to 

patients after use13,49. the cdc recommends 

routine use of heat sterilisation after every 

patient wherever possible, i.e. steam under 

pressure or autoclaving, dry heat, or heat/chemical 

vapour, for all high-speed dental handpieces, 

low-speed handpiece components used intra-

orally, and re-usable prophylaxis angles1. more 

than half of respondents (53.0%) reported that 

their preferred method for recycling handpieces 

was wiping with or soaking in a liquid chemical 

disinfectant15, whereas between 28% and 39% 

autoclaved slow handpieces, and 43.8% and 

45.6% the high speed handpieces10,11,15,18. only 17% 

autoclaved their handpieces after every patient 

use15. autoclaving handpieces is not a common 

procedure in South africa and this indicates an 

urgent need for motivation to routinely follow 

this procedure12. these South african figures are 

extremely low when compared to international 

figures of 76.9–95.0% for routine heat sterilisation 

of handpieces33. lack of sufficient handpieces and 

fear of equipment failure resulting from the heat 

of the sterilisation process are reasons provided 

for a reluctance to comply50. 
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dreyer and Hauman demonstrated that internal 

surfaces of dental handpieces become contaminated 

during normal dental procedures, with waterlines 

within the handpiece displaying the heaviest 

contamination, and concluded that autoclaving 

handpieces would possibly be the only effective 

way to sterilise both internal and external surfaces13. 

in a study conducted among dentists regarding 

their awareness of tuberculosis (tB), Naidoo and 

mahommed19 reported that two thirds of dentists 

sterilised suction and the 3-in-1 syringe tips. this 

indicates a need to promote the disposal of 

these items as the effective sterilisation thereof is 

extremely difficult.

single-use or disposable devices (including 

saliva ejectors and 3-in-1 tips)

it was found that 1.5% of responding dentists re-used 

needles and 6.2% re-used cartridges and although 

these numbers are low:

“These practices are totally unacceptable from a 

moral, ethical and infection control point of view”50.

it is suggested that further observational studies 

and other methods be applied to assess incorrect 

use or compliance with the correct practices. the 

use of a rubber dam as an infection control practice 

should be promoted since it is recommended for 

controlling the generation of saliva contaminated 

aerosol42. However, the use of rubber dam where 

possible may well minimise some forms of cross-

infection, but should not be seen as an alternative to 

the measures described based on heat sterilisation, 

to eliminate cross-infection. Between 2.0%–40.6% 

of dentists were found to use a rubber dam as an 

infection control practice10,18,19.

Pre-procedural mouthrinses

the cdc lists the use of pre-procedural mouth rinses 

as part of standard precautions to reduce the risk of 

cross-infection1. this can be most beneficial prior to 

a procedure that requires the use of a polishing cup/ 

brush or ultrasonic scaler, because a rubber dam 

cannot be used in such cases to control aerosols 

and spatter. With the aid of a dental assistant, high 

volume evacuation can be utilised as an additional 

infection control procedure51. 

dental radiology

No publications concerning infection control 

during dental radiographic procedures have been 

documented in South africa. intra-oral x-ray film 

which is enclosed in a disposable plastic envelope 

is available. following exposure of the film in its 

envelope it can be taken out of its disposable plastic 

outer envelope and processed without concern of 

any possible contamination.

dental laboratory

dentists did not disinfect impressions (46.3%) 

and appliances (47.6%) before sending them to 

the dental laboratory50. in an earlier study Naidoo 

reported that 96% of respondents did not disinfect 

impressions10. However, rinsing with water as the 

preferred method for disinfection of appliances 

(60.6% ) and impressions (66.7%) does not comply 

with recommendations1. With regard to this aspect, 

in addition there seems to be a lack of effective 

communication and co-ordination between the 

laboratory and oral healthcare facility to ensure that 

appropriate cleaning and disinfection procedures 

are performed and appliances and prostheses 

delivered to the patient are free of contamination.

Mycobacterium tuberculosis

the prevalence of tuberculosis (tB) in South africa 

is one of the highest in the world and accounts 

for 80% of all notifiable diseases in the country19. 

only these authors have reported on this uniquely 

South african occupational hazard for oHcPs 

and the requirement to increase knowledge, and 

alter attitudes and behaviour in order to prevent 

transmission and management of this infection in 

oral health care facilities. 

Creutzfeldt-Jakob disease (CJd) and other 

prion diseases

No published data on the occurrence of this condition 

or presence of prions in South africa could be found 

in the literature that was searched.

sharps injuries and post-exposure 

management

With the particularly high prevalence of HiV/aidS 

in South africa5, the lack of use of antiretroviral 

agents as post exposure prophylaxis (PEP) after 

injuries caused by sharps is incomprehensible, 

complicated further by the lack of personnel 

capable of carrying out a proper risk assessment 

and counselling16. many oHcPs work in remote rural 

areas and were only able to access PEP several 

days after an exposure incident – although the 

ideal time to start with PEP is within two hours of 

the exposure16. this state of affairs was confirmed 

in a survey in the free State, in which only 6.7% 

of clinics had a sharps injury protocol at hand, 

although in 50% of cases staff was not aware of 

such a protocol. meanwhile 43% of respondents 

said they were of the opinion that they could receive 

PEP within four hours after a sharps incident9,14. 

of these respondents 26.6% reported a sharps 

injury in the past three years while administering 

local anaesthesia or while using two-handed 

re-capping of the needle9,14. Yengopal18 reported 

that 13.8% of dentists had experienced a needle 

stick injury in the previous six months, with 84.1% 

of such dentists using the two-handed technique to 

recap needles. it is recommended that one never 

recaps a needle using both hands, nor point any 

sharp object at any part of the body1. two-thirds 

of the injured dentists did not follow any specific 

protocol subsequent to their injury50.

hepatitis b vaccinations

the hepatitis B carrier rate in South africa is very 

high6. all oHcPs and cleaners in the oral healthcare 

facility are constantly exposed to traumatised 

tissue, saliva and blood. Nevertheless, few studies 

have reported on hepatitis B immunisations among 

oHcPs in South africa. depending on antibody 

status, hepatitis B immunisations must be repeated 

every five years, yet rudolph and ogunbodede 

reported that almost 50% of dentists in their study 

had not received any hepatitis B vaccination in 

the previous three years21. de Kock and Van Wyk 

reported that while only 7.1% of hygienists had 

never been immunised, 26.8% required a booster. 

among dentists, 88% had been immunised, of which 

59.1% had been given a booster. only 38.8% of 

the rest of their staff were immunised50. in 2007 

it was reported that 62.7% of dental assistants in 

the limpopo province had not been immunised at 

all30. in none of the studies was the immunisation 

status of cleaning staff determined.

ConCLusion

although studies on compliance with infection 

control guidelines exist, many aspects of this 

issue have not been studied. of those which 

have been accorded attention to, the following 

problem areas were identified in order to improve 

compliance to infection control recommendations 

in South africa: 

although gloves are worn they are not replaced 

for every patient and hands are not washed 

before and after donning them. masks are worn 

by most dentists, but not their assistants, and 

are not replaced after every patient. Protective 

eyewear and clothing are not worn and cleaning of 

uniforms seems to be a problem. Hand scrubbing of 

instruments is still widely used. most practitioners 

use autoclaves, but 90% of them have never 

used a biological indicator and many still use 

disinfectants. Boiling water is still used to sterilise 

appliances and waste segregation is not undertaken 

correctly. Handpieces are not sterilised between 

all patients and single-use items are re-used. most 

of the dental practitioners seem to be immunised 

against hepatitis B, but many do not maintain 

boosters and most of the dental assistants are not 

immunised, while no data are available regarding 

cleaners. also rural oHcPs do not have immediate 

RESEARCH

pAgE 213RD quaRteR 2015 • volume 16 no. 3



access to PEP after sharps injuries. Waterlines are 

flushed, but no data are available with regards 

to the quality of the water from dental units used 

in South africa. 

With two exceptions, all other studies among 

South african oHcPs relied on self-reports, and 

consequently these results may represent a serious 

overestimation of correct behaviour. despite this 

possibility, even these results indicate that a 

considerable gap exists between what is expected 

and the actual clinical performance by South african 

oral healthcare providers concerning infection 

control recommendations. controlling diseases 

and preventing infections from spreading are more 

crucial than ever, and doing so is the responsibility 

of every member of the oral healthcare team. this 

review highlights opportunities for improvement 

and further research.
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Z00-Z99 fACTors infLuEnCinG hEALTh sTATus 

And ConTACT wiTh hEALTh sErViCEs

Z01.2= routine dental check-up.

disordErs of TooTh dEVELoPMEnT And 

EruPTion – K00

K00.0 anodontia

K00.1 Supernumerary teeth

K00.2 abnormalities of tooth size and form 

(macro/micro-dontia, dens in dente)

K00.3 mottled teeth (Fluorosis)

K00.4 disturbances in tooth formation

K00.5 Hereditary disturbances in tooth structure, 

not elsewhere classified (Amylo/dentino-

genisis imperfecta)

K00.6 disturbances in tooth eruption (Natal/

neonatal teeth, retained deciduous tooth)

K00.7 teething syndrome 

K00.8 other disorders of tooth development (Colour 

changes due to blood incompatibility, 

biliary malformation, porphyria)

K00.9 disorders of tooth development, unspecified

EMbEddEd And iMPACTEd TEETh – K01

K01.0 Embedded teeth

K01.1 impacted teeth (in contact with another 

tooth)

 

dEnTAL CAriEs – K02

K02.0 caries limited to enamel

K02.1 caries of dentine

K02.2 caries of cementum

K02.3 arrested dental caries

K02.4 odontoclasia (Infantile meladontia)

K02.8 other dental caries

K02.9 dental caries, unspecified

 

oThEr disEAsEs of hArd TissuEs of TEETh 

– K03

K03.0 Excessive attrition of teeth

K03.1 abrasion of teeth

K03.2 Erosion of teeth

K03.3 Pathological resorption of teeth

K03.4 Hypercementosis

K03.5 ankylosis of teeth

K03.6 deposits [accretions] on teeth (Diagnostic 

for S/P, root planning)

K03.7 Post-eruptive colour change of dental 

hard tissues (metal, pulp changes)

K03.8 other specified diseases of hard tissue of 

teeth (sensitive dentine)

K03.9 diseases of hard tissue or teeth, unspecified

disEAsEs of ThE PuLP And PEriAPiCAL TissuEs 

– K04

K04.0 Pulpitis

K04.1 Necrosis of pulp

K04.2 Pulp degeneration (pulp stones, sclerosis)

K04.3 abnormal hard tissue formation in pulp 

(secondary dentine)

K04.4 acute apical periodontitis of pulpal origin

K04.5 chronic apical periodontitis

K04.6 Periapical abscess with sinus

K04.7 Periapical abscess without sinus (dental 

abscess)

K04.8 radicular cyst

K04.9 other and unspecified diseases of the 

pulp and periapical tissues

GinGiViTis And PEriodonTAL disEAsEs – K05

K05.0 acute gingivitis

K05.1 chronic gingivitis

K05.2 acute periodontitis (includes acute 

pericoronitis)

K05.3 chronic periodontitis (includes chronic 

pericoronitis)

K05.4 Periodontosis (juvenile)

K05.5 other periodontal disease

K05.6 Periodontal disease, unspecified

oThEr disEAsEs of ThE GinGiVA And 

EdEnTuLous ALVEoLAr ridGEs – K06

K06.0 Gingival recession

K06.1 Gingival enlargement

K06.2 Gingiva and edentulous alveolar ridge 

lesions associated with trauma (denture 

hyperplasia)

K06.8 other specified disorders of the gingiva 

and edentulous alveolar ridge

K06.9 disease of the gingiva and edentulous 

alveolar ridge, unspecified

 

dEnTo-fACiAL AnoMALiEs inCLudinG 

MALoCCLusion – K07

K07.0 major anomalies of jaw size (condylar 

hyperplasia, macro/micro gnathism)

K07.1 anomalies of jaw-cranial base relationship 

(Asymmetries, severe CL2 & CL3)

K07.2 anomalies of dental arch relationship

K07.3 anomalies of tooth position

K07.4 malocclusion, unspecified

K07.5 dento-facial functional abnormalities 

(retained infantile swallow, habits)

K07.6 temporo-mandibular joint disorders 

(dislocations, clicks, pain)

K07.8 other dento-facial anomalies

K07.9 dento-facial anomaly, unspecified

oThEr disordErs of ThE TEETh And 

suPPorTinG sTruCTurEs K08

K08.0 Exfoliation of teeth due to systemic disorders 

(Hypophosphatemia, scurvy)

K08.1 loss of teeth due to extraction, accident 

or local periodontal disease (Use for 

dentures, bridges, implants)

K08.2 atrophy of edentulous alveolar ridge (Use 

for grafts)

K08.3 retained dental root

K08.8 other specified disorders of teeth and 

supporting structures

K08.9 disorders of teeth and supporting structures, 

unspecified

 

CysTs of orAL oriGin, noT ELsEwhErE 

CLAssifiEd – K09

K09.0 developmental odontogenic cysts

K09.1 developmental (non-odontogenic) cysts 

of oral origin (naso-palatine)

K09.2 other cysts of jaws (aneurismal bone cyst)

K09.8 other cysts of oral region, not elsewhere 

classified (dermoid)

K09.9 cysts of oral region, unspecified

oThEr disEAsEs of JAws – K10

K10.0 developmental disorders of jaws (Tori)

K10.1 Giant cell granuloma, central 

K10.2 inflammatory conditions of jaws 

(Osteomyelitis, sequestra)

K10.3 alveolitis of jaws (Dry socket)

K10.8 other specified diseases of jaws 

K10.9 disease of jaws, unspecified 

 

disEAsEs of ThE sALiVAry GLAnds – K11

K11.0 atrophy of salivary gland

K11.1 Hypertrophy of salivary gland

K11.2 Sialoadenitis

K11.3 abscess of salivary gland

K11.4 fistula of salivary gland

K11.5 Sialolithiasis (salivary calculus)

K11.6 mucocoele of salivary gland

K11.7 disturbances of salivary secretion 

(Xerostomia)

K11.8 other diseases of salivary glands (Miculicz’)

K11.9 disease of salivary gland, unspecified

 

sToMATiTis And rELATEd LEsions – K12

K12.0 recurrent oral aphthae

K12.1 other forms of stomatitis

K12.2 cellulitis and abscess of mouth

dENTAl billiNg ANd ClAimS

iCd 10 COdES fOr dENTAl prACTiCE – 
rECOmmENdEd COdES fOr

CODIng
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oThEr disEAsEs of ThE LiP And orAL MuCosA 

– K13

K13.0 diseases of lips (Angular chelitis)

K13.1 cheek and lip biting

K13.2 leucoplakia and other disturbances of 

the oral epithelium, including tongue

K13.3 Hairy leucoplakia

K13.4 Granuloma and granuloma-like lesions of 

oral mucosa (pyogenic granuloma)

K13.5 oral sub-mucous fibrosis

K13.6 irritative hyperplasia of oral mucosa

K13.7 other and unspecified lesions of oral mucosa

 

disEAsEs of ThE TonGuE – K14

K14.0 Glossitis (ulcer, abscess)

K14.1 Geographic tongue

K14.2 median rhomboid Glossitis

K14.3 Hypertrophy of papillae (black hairy tongue)

K14.4 atrophy of papillae

K14.5 Plicated tongue (scrotal, fissured)

K14.6 Glossodynia

K14.8 other diseases of the tongue

K14.9 disease of the tongue, unspecified

MisCELLAnEous CodEs

Note that items in red indicate changes or additions.

 

•	 administration of local anaesthetic: use the 

primary code for the procedure being done, 

e.g. if for caries removal, use K02.1

•	 Z01.2	dental examination

•	 K03.6	Deposts	(accretions)	on	teeth	–	use for 

scaling and polishing

•	 Z29.8	Other	specified	prophylactic	measures	

– use for fluoride treatment, fissure sealants, 

mouth guard

•	 S02.51/Y34.99 fracture of tooth (broken tooth) 

includes fracture of enamel, crown, root and for 

insertion of post in root of a fractured tooth(Note 

that for this diagnosis two 5-character codes 

must be used, separated by a forward slash)

•	 S02.6	 Fracture	 of	mandible	 (requires a 5th 

character:0 – closed or 1 – open)

•	 S03.21	dislocation of tooth: luxation, extrusion 

or avulsion) (Note that this is a 5 character code 

plus an external cause code)

•	 T17	Foreign	body	in	respiratory	tract	–	(See 4 

character codes in volume 1 or BHF disc for full 

list)

•	 T18	Foreign	body	in	alimentary	tract	–	(See 4 

character codes in volume 1 or BHF disc for full 

list)

•	 Z46.3	Fitting	and	adjusting	of	dental	prosthetic	

appliance (use for: recementation of crown/

bridge, facing replacement/ Fractured repair/

ease denture

•	 T81.0	Haemorrhage	and	haematoma	complicating	

a procedure, not elsewhere specified

•	 Y48.3	(Reaction	to)	local	anaesthetic

•	 Y61.0	Use	for	fractured endodontics instrument

•	 T88.8/Y88.29	Use	for	removal	of	fractured	post,	

replacement of fractured filling in absence of 

caries

•	 T85.8	Use	for	implant	insertion	damaging	inferior	

alveolar nerve

•	 Y60	Unintentional	 cut	 during	 surgical, e.g. 

Tongue/cheek laceration operation

•	 R20.8	Numbness	of	tongue	or	lip

•	 R20.2	Paraesthesia	of	tongue	or	lip

•	 Z53.2	Procedure	not	 carried	out	because	of	

patient’s decision for other and unspecified 

reasons Use for failed appointment

•	 Z48.0	 Attention	 to	 surgical	 dressings	 and	

sutures (when original procedure done by other 

practitioner)

•	 Z46.4	Fitting	+	adjustment	of	orthodontic	devices

•	 Z45.8	Adjustment	+	management	of	implanted	

devices

•	 § f45.8 Bruxism

•	 M25.58	Pain	in	TMJ

•	 J01.0	Acute	Maxillary	Sinusitis

•	 R20.2	Paraesthesia

•	 §	K08.8	Toothache	Use this only when diagnosis 

is not found elsewhere

•	 Y48.3	Complications	 from	 local	 anaesthetic	

(must be preceded by a primary code)

•	 T85.9	Unspecified	 complication	of	 internal	

prosthetic device, implant and graft Use for 

surgical removal of failed implant

•	 Z29.2	Prophylactic	antibiotic	therapy

•	 Q38.0	Congenital	malformation	of	lips	NOS	Use	

for lip frenectomy (not for cleft lip)

› Q38.1 ankyloglossia Use for tongue 

frenectomy

› r06.5 for snoring device

› S03.22/W01.99 avulsed tooth from fall

› Z41.8 other procedures for purposes other 

than remedying health state, use e.g. 

for tooth whitening or patient requesting 

replacement of intact, non-carious amalgams 

with composite restorations.

•	 S03.21/Y04.28	Use for avulsed tooth resulting 

from fight at school (In supplementary code: 

Y04 = assault by bodily force; .2 = at school; 

.8 = during unspecified activity) 

iCd 10 CodEs for usE by orAL hyGiEnisTs

a40 Streptococcal sepsis

a42.2  cervicofacial actinomycosis

a42.7 actinomycotic sepsis

a42.8 other forms of actinomycosis

a42.9 actinomycotic, unspecified

a49 Bacterial infection of unsepcified site

a49.1 Streptococcal infection, unspecified site

a49.2 Haemophilus influenzae infection, unspecified 

site

a49.3 mycoplasma infection, unspecified site

a49.8 other bacterial infections of unspecified 

site

a49.9 Bacterial infection, unsepcified 

B20.1 HiV disease resulting in other bacterial 

infections

B20.3 HiV disease resulting in other viral infections

B20.4 HiV disease resulting in candidiasis

B20.5 HiV disease resulting in other mycoses

B20.7 HiV disease resulting in multiple infections 

B20.8 HiV disease resulting in other infectious 

and parasitic diseases

B21.0 HiV disease resulting in Kaposi's sarcoma

B21.7 HiV disease resulting in multiple malignant 

neoplasms

B21.8 HiV disease resulting in other multiple 

neoplasms 

B23.8 HiV disease resulting in other specified 

conditions

B26.8 mumps with other complications

B37.0 candidal stomatitis

c00.0 malignant neoplasm, external upper lip

c00.1 malignant neoplasm, external lower lip

c00.2 malignant neoplasm, external lip, unspecified

c00.3 malignant neoplasm, upper lip, inner aspect

c00.4 malignant neoplasm, lower lip, inner aspect

c00.5 malignant neoplasm, lip, unspecifed, inner 

aspect 

c00.6 malignant neoplasm, commissure of lip

c00.8 malignant neoplasm, overlapping lesion 

of lip

c00.9 malignant neoplasm, lip, unspecified

c01 malignant neoplasm of base of tongue

c02.0 malignant neoplasm, dorsal surface of 

tongue

c02.1 malignant neoplasm, boarder of tongue

c02.2 malignant neoplasm, ventral surface of 

tongue

c02.3 malignant neoplasm, anterior two-thirds 

of tongue, part unspecified

c02.4 malignant neoplasm, lingual tonsil

c02.8 malignant neoplasm, overlapping lesion 

of tongue

c02.9 malignant neoplasm, tongue, unspecified

c03.0 malignant neoplasm, upper gum

c03.1 malignant neoplasm, lower gum

c03.9 malignant neoplasm, gum, unspecified

c04.0 malignant neoplasm, anterior floor of mouth

c04.1 malignant neoplasm, lateral floor of mouth

c04.8 malignant neoplasm , overlapping lesion 

of floor of mouth

c04.9 malignant neoplasm, floor of mouth, 

unpecified

c05.0 malignant neoplasm, hard palate

c05.1 maligant neoplasm, soft palate

c05.2 maligant neoplasm, uvula

c05.8 maligant neoplasm, overlapping lesion of 

palate

c05.9 maligant neoplasm, palate, unsecified

c06.0 maligant neoplasm, cheek mucosa

c06.1 maligant neoplasm, vestibule of mouth

c06.2 maligant neoplasm, retromolar area
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c06.8 maligant neoplasm, overlapping lesion of 

other and unspecified parts of mouth

c06.9 maligant neoplasm, mouth, unspecified

c07 maligant neoplasm of parotid gland

c08.0 maligant neoplasm, submandibular gland

c08.1 maligant neoplasm, sublingual gland

c08.8 maligant neoplasm, overlapping lesion of 

major salivary glands

c08.9 maligant neoplasm, major salivary gland, 

unspecified

c09.0 maligant neoplasm, tonsilar fossa 

c09.1 maligant neoplasm, tonsilar pillar (anterior)

(posterior)

c09.8 maligant neoplasm, overlapping lesion of 

tonsil

c09.9 maligant neoplasm, tonsil, unspecified

c10.0 maligant neoplasm, vallecula

c10.1 maligant neoplasm, anterior surface of 

epiglottis

c10.2 maligant neoplasm, lateral wall of oropharynx

c10.3 maligant neoplasm, posterior wall of 

oropharynx

c10.4 maligant neoplasm, branchial cleft

c10.8 maligant neoplasm, overlapping lesion of 

oropharynx

c10.9 malignant neoplasm, oropharynx, unspecfied

c11.0 maligant neoplasm, superior wall of 

nasopharynx

c11.1 maligant neoplasm, posterior wall of 

nasopharynx

c11.2 maligant neoplasm, lateral wall of 

nasopharynx

c11.3 maligant neoplasm, anterior wall of 

nasopharynx

c11.8 maligant neoplasm, overlapping lesion of 

nasopharynx

c11.9 maligant neoplasm, nasopharynx, unspecified

G43.0 migraine wihtout aura (common migraine)

G43.1 migraine with aura (classical migraine)

G43.2 Status migrainosus

G43.3 complicated migraine

G43.8 other migraine

G43.9 migraine, unspecified

G44.0 cluster headache syndrome 

G44.1 Vascular headache, not elsewhere classidied

G44.2 tension-type headache

G44.3 chronic post-traumatic headache

G44.4 drug-induced, not elsewhere classified

G44.8 other specified headache syndromes

G47.0 disorders of initiating and maintaining sleep 

(insomnias)

G47.1 disorders of excessive somnolence 

(hypersomnias)

G47.2 disorders of the sleep-wake schedule

G47.3 Sleep apnoea

G47.4 Narcoplesy and cataplexy

G47.8 other sleep disorders

G47.9 Sleep disorder, unspecified

G50.0 trigeminal neuralgia

G50.1 atypical facial pain

Q35.9 cleft palate, unspecified

Q36 cleft lip

Q36.0 cleft lip, bilateral

Q36.1 cleft lip, median

Q36.9 cleft lip, unilatral

Q37 cleft palate with cleft lip

Q37.0 cleft hard palate with bilateral cleft lip

Q37.1 cleft hard palate with unilateral cleft lip

Q37.2 cleft soft palate with bilateral cleft lip

Q37.3 cleft soft palate with unilateral cleft lip

Q37.4 cleft hard and soft palate with bilateral 

cleft lip

Q37.5 cleft hard and soft palate with unilateral 

cleft lip

Q37.8 unspecified cleft palate with bilateral cleft 

lip

Q37.9 unspecified cleft palate with unilateral cleft 

lip

Q38.0 congenital malformations of lips, not 

elsewhere classified

Q38.1 ankyloglossia

Q38.2 macroglossia

Q38.3 other congenital malformations of tongue

Q38.4 congenital malformations of salivary glands 

and ducts

Q38.5 congenital malformations of palate, not 

elsewhere classified

Q38.6 other congenital malformations of mouth 

r06.5 mouth breathing

r19.6 Halitosis

r51 Headache

r68.2 dry mouth, unspecified

S02.50 fracture of tooth, closed

S02.51 fracture of tooth, open

S02.6 fracture of mandible

S02.60 fracture of mandible, closed

S02.61 fracture of mandible, open

S03.0 doslocation of jaw

S03.2 dislocation of tooth

t18.0 foreign body in mouth

t81.4 infection follwong a procedure, not elsewhere 

classified

Y83.8 abnormal reaction/later complication, without 

mention of misadventure at the time of the 

procedure,other surgical procedures

Z01.2 dental examination

Z01.6 radiological examination, not elsewhere 

classified

Z02.7 issue of medical cerificate

Z02.8 other examinations for administrative 

purposes

Z08.0 follow-up examination after surgery for 

malignant neoplasm

Z08.1 follow-up examination after radiotherapy 

for malignant neoplasm

Z08.2  follow-up examination after chemotherapy 

for malignant neoplasm

Z08.7 follow-up examination after combined 

treatment for malignant neoplasm

Z08.8 follow-up examination after other treatment 

for malignant neoplasm

Z08.9 follow-up examination after unspecified 

treatment for malignant neoplasm

Z29.8 other specified prophylactic measures

Z29.9 Prophylactic measure, unspecified

Z44.8 fitting and adjustment of other external 

prosthetic devices

Z45.8 adjustment and management of other 

implanted devices

Z45.9 adjustment and management of unspecified 

implanted device

Z46.3 fitting and adjustment of dental prosthetic 

device

G50.8 other disorders of trigeminal nerve

G50.9 disorder of trigeminal nerve, unspecified

G51.0 Bell's palsy

G51.1 Geniculate ganglionitis

G51.2 melkersson's syndrome

G51.3 clonic hemifacial spasm

G51.4 facial myokymia

G51.8 other disorders of facial nerve

G51.9 disorder of facial nerve, unspecified

G52.0 disorders of olfactory nerve

G52.1 disorders of glossopharyngeal nerve

G52.2 disorders of vagus nerve

G52.3 disorders of hypoglossal nerve

G52.7 disorders of multiple cranial nerves

G52.8 disorders of other specified cranial nerves

G52.9 cranial nerve disorder, unspecified

H70.0 acute mastoiditis 

H70.1 chronic mastoiditis

H70.2 Petrositis

H70.8 other mastoiditis and related conditions

H70.9 mastoiditis, unspecified

J01.0 acute maxillary sinusitis

J01.1 acute frontal sinusitis

J01.2 acute ethmoidal sinusitis

J01.3 acute sphenoidal sinusitis

J01.4 acute pansinusitis

J01.8 other acute sinusitis

J01.9 acute sinusitis, unspecified

J32.0 chronic maxillary sinusitis

J32.1 chronic frontal sinusitis

J32.2 chronic ethmoidal sinusitis

J32.3 chronic sphenoidal sinusitis

J32.4 chronic pansinusitis

J32.8 other chronic sinuisitis 

J32.9 chronic sinusitis, unspecified 

l03.2 cellulitis of face

l03.8 cellulitis of other sites

l04.0 acute lymphadenitis of face, head and neck

l04.8 acute lymphadenitis of other sites

Q18.4 macrostomia

Q18.5 mircostomia

Q18.6 macrocheilia

Q18.7 microcheilia

Q18.8 other specified congential malformations 

of face and neck

Q18.9 congenital malformations of face and neck, 

unspecfied
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Q35.1 cleft hard palate

Q35.2 cleft soft palate, bilateral

Q35.3 cleft soft palate

Q35.4 cleft hard palate with cleft soft palate, 

bilateral

Q35.5 cleft hard with cleft soft palate

Q35.6 cleft palate, medial

Q35.7 cleft uvula

Q35.8 cleft palate, unspecified, bilateral

Z46.4 fitting and adjustment of orthodontic device

Z46.7 fitting and adjustment of orthopaedic 

device

Z47.0 follow-up care involving removal of fracture 

palte and other internal fixation device

Z47.8 other specified orthopaedic follow-up care

Z47.9 orthopaedic follow-up care, unspecified

Z48.0 attention to surgical dressings and sutures

Z48.8 other specified surgical follow-up care

Z48.9 Surgical follow-up care, unspecified

Z53.0 Procedure not carried out because of 

contraindication

Z53.1 Procedure not carried out because of 

patients decision for reasons of belief and 

group pressure

Z53.2 Procedure not carried out because of 

patients decision for other and unspecified 

reasons

Z53.8 Procedure not carried out for other reasons

K00 disorders of tooth development and eruption 

K00.0 anodontia

K00.1 Supernumerary teeth

K00.2 abnormalities of size and form of teeth

K00.3 mottled teeth

K00.4 disturbances in tooth formation

K005 Hereditary disturbances n tooth structure, 

not elsewhere classified

K00.6 disturbances in tooth erruption

K00.7 teething syndrome

K00.8 other disorders of tooth development

K00.9 disorder of tooth deelopment,unspecified

K01 Embedded and impacted teeth

K01.0 Embedded teeth

K01.1 impacted teeth

K02 dental caries

K02.0 caries limited to enamel

K02.1 caries of dentine

K02.2 caries of cementum

K02.3 arrested dental caries

K02.4 odontoclasia

K02.5 caries with ulp exposure

K02.8 other dental caries

K02.9 dental caries, inspecified

K03 other diseases of hard tissues of teeth

K03.0 Excessive attrition of teeth

K03.1 abrasion of teeth

K03.2 Erosion of teeth

K03.3 Pathological resorption of teeth

K03.4 Hypercementosis

K03.5 ankylosis of teeth

K03.6 deposits (accretions) on teeth

K03.7 Posteruptive colour changes of dental hard 

tissues

K03.8 other specified diseases of hard tissues 

of teeth

K03.9 disease of hard tissue of teeth, unspecified

K04 diseases of pulp and periapical tissue

K04.0 Pulpitis

K04.1 Necrosis of pulp

K04.2 Pulp degeneration

K04.3 abnormal hard tissue formation in pulp

K04.4 acute apical periodontitis of pulp origin

K04.5 chronic apical periodontitis

K04.6 Periapical abscess with sinus

K04.7 Periapical abscess without sinus

K04.8 radicular cyst

K04.9 other and unspecified diseases of pulp 

and periapical tissues

K05 Gingivitis and periodontal diseases

K05.0 acute gingivitis 

K05.1 chronic gingivitis

K05.2 acute periodontits

K05.3 chronic periodontitis

K05.4 Periodontsis

K05.5 other periodontal diseases

K05.6 Periodontal disease, unspecified

K06 other disorders of gingiva and edntulous 

alveolar ridge

K06.0 Gingival recession

K06.1 Gingival enlargement 

K06.2 Gingival and edentulous alveolar ridge 

lesions associated with trauma

K06.8 other specified disorders ofgingiva and 

edentulous alveolar ridge

K06.9 disorder of gingiva and edentulous alveolar 

ridge, unspecified

K07 dentfacial anomalies (including malocclucion)

K07.0 major anomalies of jaw size

K07.1 anomalies of jaw-cranial base relationship

K07.2 anomalies of dentalarch relationship

K07.3 anomalies of tooth position

K07.4 malocclusion, unspecified

K07.5 dentofacial functional abnormalities

K07.6 temporomandibular joint disorders

K07.8 other dentofacial anomalies

K07.9 dentofacial anomaly, unspecified

K08 other disorders of teeth and supporting 

structures

K08.0 Exfoliation of teeth due to systemic causes

K08.1 loss of teeth due to accident, extraction 

or local periodontal disease

K08.2 atrophy of edentulous alveolar ridge

K08.3 retained dental root

K08.8 other specified disorders of teeth and 

supporting structures

K08.9 disorder of teeth and supporting sturctures, 

unspecified

K09 cysts of oral region, not elsewhere classidied

K09.0 development odontogenic cysts

K09.1 development (nonodontogenic) cysts of 

oral region

K09.2 other cysts of jaw

K09.8 other cysts of oral region, not elsewhere 

classified

K09.9 cyst of oral region, unspecified

K10  other diseases of jaws

K10.0 development disorders of jaws

K10.1 Giant cell granuloma, central 

K10.2 inflammatory conditions of jaws

K10.3 alveolitis of jaws

K10.8 other specified diseases of jaws

K10.9 disease of jaws, unspecified

K11 disease of salivary glands

K11.0 atrophy of salivary gland 

K11.1 Hypertrophy of salivary gland

K11.2 Sialoadenitis

K11.3 abscess of salivary gland

K11.4 fistula of salivary gland

K11.5 Sialolithiasis

K11.6 mucocele of salivary gland

K11.7 disturbances of salivary secretion

K11.8 other diseases of salivary glands

K11.9 disease of salivary gland, unspecified

K12 Stomatitis and related lesions

K12.0 recurrent oral aphthae

K12.1 other forms of stomatitis

K12.2 cellulitis and abscess of mouth

K12.3 oral mucositis (ulcerative)

K13 other diseases of lip and oral mucosa

K13.0 diseases of lips

K13.1 cheek and lip biting

K13.2 leukoplakia and other disturbances of oral 

epithelium, including tongue

K13.3 Hairy leukoplakia

K13.4 Granuloma and granuloma-like lesions of 

oral mucosa

K13.5 oral submucous fibrosis

K13.6 irritative hyperplasia of oral mucosa

K13.7 other and unspecified lesions of oral mucosa

K14 diseases of tongue

K14.0 Glossitis

K14.1 Geographic tongue

K14.2 median rhomboid glossitis

K14.3 Hypertrophy of tongue papillae

K14.4 atrophy of tongue papillae

K14.5 Plicated tongue

K14.6 Glossodynia

K14.8 other diseases of tongue

K14.9 disease of tongue, unspecified

CODIng
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ETHICS

for many, the professional relationship between a 

dental practitioner and a patient represents an ideal 

long-term, close personal relationship that involves 

friendship as well as professional responsibility. 

Privacy and confidentiality are essential to all 

trusting relationships, especially in the professional 

setting. Privacy refers to how an individual decides 

what personal information to share with others. 

in part, it is what individuals choose to let other 

people know about themselves. confidentiality is 

an implicit expectation that privacy will be protected 

by those entrusted with the information. the level 

of protection should be commensurate with the 

level of risk and in some instances, the risk of a 

breach of confidentiality may be high, with serious 

implications. 

in healthcare, respecting confidentiality and privacy is 

not only a legal mandate but also a key to the trust that 

underpins the dentist-patient relationship. Nowadays 

many practices are designed in an open-plan manner 

such that patient consulting areas or rooms are within 

earshot of the patient reception area. this may lead 

to serious breaches of privacy and confidentiality. 

Patients expect privacy and confidentiality from 

the dentist and dental team when they enter the 

consulting room. However, since a dental assistant 

is often present during the consultations, patient 

privacy is already limited, even within the confines of 

a single consultation room. Nonetheless, the patient 

must be protected from the distress, and potential 

stigmatisation and discrimination that may be caused 

if their privacy is in some respects betrayed.1 the 

dentist-patient relationship is based on trust and the 

expectation of confidentiality is central to a patient’s 

trust in their dentist and dental team. 

the National Health act (act No. 61 of 2003) 

states that all patients have a right to confidentiality 

and this is consistent with the right to privacy in the 

South african constitution (act No. 108 of 1996)2: “all 

information concerning a user, including information 

relating to his or her health status, subject to section 

15, is confidential. unless: 

(a) the user consents to that disclosure in writing; 

(b) a court order or any law requires that disclosure; or 

(c) non-disclosure of the information represents a 

serious threat to public health. 

together with the obligation of confidentiality and 

privacy, another ethical obligation is to safely store 

any information provided by the patient. this is not 

only for purposes of clinical record keeping, but also 

to provide patients with access to their records if 

they should request it. the right of access of the 

patient to their records has evolved, and continues 

to evolve in response to a greater expectation by 

the public that they are entitled to know what is 

recorded on their behalf and to have access to that 

information. in the openplan settings that many 

practices are built around today, it is also important 

to prevent information from being accidentally 

transmitted (eg. quoted over the telephone within 

earshot of another person) and prevent unauthorised 

access to it by keeping the information securely 

stored at all times. 

information about patients is requested for a 

wide variety of purposes, including education, 

research, monitoring and epidemiology, public 

health surveillance, clinical audit, administration and 

planning, insurance and employment. Healthcare 

practitioners have a duty to protect the privacy of 

patients and respect their autonomy. When asked 

to provide information, healthcare practitioners 

should (i) seek the consent of patients to disclosure 

of information wherever possible, whether or not 

the patients can be identified from the disclosure; 

(ii) anonymise data where unidentifiable data will 

serve the purpose and (iii) keep disclosures to the 

minimum necessary.3 

Seeking consent of patients to disclosure is part of 

good communication between healthcare providers 

and patients and is an essential part of respect for 

the autonomy and privacy of patients. With regard 

to access to health records, the National Health 

act states that “a health worker or any healthcare 

provider that has access to the health records of 

a user may disclose such personal information to 

any other person, healthcare provider or health 

establishment as is necessary for any legitimate 

purpose within the ordinary course and scope of his 

or her duties where such access or disclosure is in 

the interests of the user”. furthermore, healthcare 

providers “may examine a user’s health records for 

the purposes of: 

(a) treatment with the authorisation of the user; and 

(b) study, teaching or research with the authorisation 

of the user, head of the health establishment 

concerned and the relevant health research 

ethics committee”. 

the National Health act2 clearly defines how the 

privacy of health records should be protected:

1. the person in charge of a health establishment 

in possession of a user’s health records must set 

up control measures to prevent unauthorised 

access to those records and to the storage 

facility in which, or system by which, records 

are kept;

2. any person who fails to perform a duty imposed 

on them in terms of subsection (1) above; 

falsifies any record by adding to or deleting 

or changing any information contained in that 

record; creates, changes or destroys a record 

without authority to do so; fails to create or 

change a record when properly required to do 

so; provides false information with the intent 

that it be included in a record; without authority, 

copies any part of a record; without authority 

connects the personal identification elements of 

a user’s record with any element of that record 

that concerns the user’s condition, treatment or 

history; gains unauthorised access to a record 

or recordkeeping system, including intercepting 

information being transmitted from one person, 

or one part of a recordkeeping system, to 

another; without authority, connects any part 

of a computer or other electronic system on 

which records are kept to:

(i) any other computer or other electronic system; or

(ii) any terminal or other installation connected to 
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or forming part of any other computer or other 

electronic system; or without authority, modifies 

or impairs the operation of:

(i) any part of the operating system of a computer 

or other electronic system on which a user’s 

records are kept; or

(ii) any part of the programme used to record, 

store, retrieve or display information on a 

computer or other electronic system on 

which a user’s records are kept commits 

an offence and is liable on conviction to a 

fine or to imprisonment for a period of time.

there are several practical ways for the dental 

professional to address and potentially diminish 

ethical conflicts regarding privacy and confidentiality 

and some of these are required by law. Practical 

steps to ensure confidentiality would include 

closing the door, asking other to leave the room, 

not speaking about a patient in public areas, 

filing records securely and having a practice 

policy. in this regard, practitioners should ensure 

that they follow legal requirements for providing 

notice of their privacy practice, that the written 

information available for all patients about their 

policy regarding confidentiality is clear and to 

regularly review dental records management for 

potential privacy breaches. Practitioners should 

discuss their position regarding privacy and 

confidentiality with all new patients. dentists 

should also have regular training and on-going 

discussions with their staff regarding their legal 

obligations and the importance of confidentiality 

for maintaining trust and professionalism. Hospitals 

and dental clinics should regularly review patient 

record maintenance protocols to prevent any 

breaches in personal health information. When 

staff members understand the ethical foundations 

for such policies and know how to best manage 

records, they are more equipped to maintain 

ethical goals.

despite the ethical mandate to adhere to patient 

confidentiality that is the foundation for a good 

provider-patient relationship, there are several 

morally justified exceptions to preserving privacy 

and confidentiality that are permitted by law.4 in 

the context of the dentist-patient relationship, 

confidentiality is always maintained except:

•	 in situations where the life of a third party is at risk;

•	 When the patient consents to the breach in 

confidentiality;

•	 When one is ordered to divulge information in 

a court of law;

•	 When one is compelled to breach confidentiality 

by an act of Parliament as occurs in cases of 

child abuse;

•	 When a doctor is a defendant or an accused, 

confidentiality may be breached only pertaining 

to information that is material to the case against 

him/her; and

•	 When there is a moral or legal obligation on the 

doctor to make a disclosure to a person who has 

a reciprocal moral or legal obligation to receive 

that information.

according to the National Health act (act No. 61 of 

2003), chapter 2, Section 14 the only exceptions to 

maintaining confidentiality are as follows:

•	 the patient consents to the disclosure in writing

•	 a court order or any law requires the disclosure

•	 Non-disclosure of the information represents a 

serious threat to public health.

these limited exceptions are intended to protect the 

public and, in some cases, the patients themselves. 

unless there is a clear and unambiguous legal 

exception obligating the practitioner to disclose 

information, healthcare providers should always 

maintain privacy and patient confidentiality.

ConCLudinG rEMArKs

the principle of confidentiality extends to all 

members of the dental team. dentists may have a 

vicarious liability for the actions of those staff. Good 

staff training in this area is therefore essential. 

Breaches of confidentiality by staff, after they 

have been made fully aware of their duties, would 

be a serious disciplinary matter, even though 

confidentiality and privacy ultimately remains the 

dentist’s responsibility. the need to ensure privacy 

and maintain confidentiality of any information given 

to us in our professional capacity is paramount. 

this is morally and legally important because it 

respects a patient’s rights, respects their autonomy, 

maintains trust in the dental professions, increases 

patient satisfaction, is good business ethics, is an 

HPcSa requirement and it respects the Protection 

of Personal information act (act No. 4 of 2013).

Except for vary rare instances, patient autonomy 

and their absolute right to privacy and confidentiality 

must be ensured – this is an ethical and legal right. 

this includes the expectation that the information 

provided will be safely stored for their access if 

need be. Professional relationships are based on a 

patient’s trust that confidentiality will be maintained at

all times. disclosure may only be done as prescribed 

by law and based upon on our honest beliefs.1
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Readers are invited to submit ethical queries or 

dilemmas to Prof. S Naidoo,

Department of Community Dentistry,

Private Bag X1, Tygerberg 7505 or

email: suenaidoo@uwc.ac.za ●
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OHASA nEWS

NEwS frOm THE 
EASTErN CApE
oHaSa’s Eastern cape branch held its Half-day cPd Seminar on the 15th of 

august at the radisson Blu hotel in Summerstrand, Port Elizabeth. We had 

an excellent turnout, and even had some specialists and technicians join us 

for this seminar!

Prof. dale Howes, dr Suzette Stander and Prof. christoffel Grobler kept us on 

the edges of our seats with very informative lectures. We would like to thank 

Prof. Howes for taking the time to travel to PE and sharing his knowledge with 

us. thank you to our local speakers – it is heart-warming to know that you are 

always willing to present lectures at our events.

the topics ‘dental implantology: don’t fool yourself – Nothing fits’, ‘the 

role of the oral care team in craniofacial cancer and trauma rehabilitation in 

South africa’, and ‘the myths and mysteries of occlusion’ by Prof. Howes, 

‘Special investigative techniques in oral medicine and premalignant lesions’ 

by dr Stander and ‘the ethical use of social media by healthcare professionals’ 

by Prof. Grobler were all very relevant and interesting. there were some 

discussions after lectures as well.

the food was delicious and the staff at the hotel made sure that our seminar 

ran smoothly.

a big thank you to the traders – dental Warehouse, oral B, access dental 

and GSK.

lucky draws were sponsored by oral B, colgate and Southern implants 

representative, Noekie Grobler. 

the attendance figures were as follows: 24 dentists, two specialists, 

30 hygienists, three therapists, three technicians and ten assistants. 

We will have a last branch meeting on the 14th of November. ●

Eastern cape branch members with Prof. Howes (left) and dr Suzette Stander (right)

NOTiCE Of THE ANNuAl gENErAl mEETiNg

Notice is hereby given of the annual General meeting of the oral Hygienists’ association of South africa, which will be held  

on 31 october 2015 at 08h00 at 3m ESPE, 146a Kelvin drive, Woodmead, Johannesburg.

the aGm will be followed by a cPd seminar and dinner with the speakers. details are available on the oHaSa website. 

for more information, please contact angelique Kearney, Gauteng Branch chairlady, at ohasagauteng@gmail.com 

          – OHASA Executive Committee
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gAuTENg brANCH mEETiNg 

a BiG thank you to all the members and non-members who attended the seminar on 1 august 

2015 at the university of Pretoria. as always, it was an impressive turnout, and everyone 

looked lovely in their pink outfits (or with a touch of pink to their outfits!). for those who have 

name badges, keep and always wear them. Besides making it easy for the committee and 

other members to know you by name, you all look very professional. 

our next BiG meeting is the aGm, which will be attended by all oHaSa branch committees. 

We would love all of our members to attend. Your presence matters, as all of you will be 

part of important decision-making. the aGm and seminar will be held on 31 october 2015 

at 3m ESPE in Woodmead, Johannesburg. Please note that there will be cPd seminar just 

after the aGm (programme to follow). all your suggestions will be taken into consideration 

and your compliments are also appreciated. 

a BiG thank you to everyone who donated facecloths, soap, toothbrushes, toothpaste and 

underwear to the 30 needy children and five caregivers at the danville Nursery School. it is 

such a great pleasure to see some of our members getting involved in charity work through 

oHaSa, and we encourage you to also engage in such activities through your practices or 

as individuals.

invites to the cPd seminar and aGm will be sent out shortly. ●

OHASA nEWS
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GEnErAL

Transmission of periodontal bacteria and models of infection

1. infections caused by commensal microorganisms are called endogenous 

infections for which transmission of microorganisms from host to host is 

not needed.

a. true

b. false

2. the behaviour of pathogenic microorganisms depends on the interaction 

between the host, the pathogen and the environment. Host factors include:

a. immunity and general health

b. Sexual behaviour

c. temperature

d. a and b

e. a, b and c

3. When transmission of pathogens is directly from parents to offspring, it 

is referred to as horizontal transmission.

a. true

b. false

4. most studies on bacterial transmission in periodontitis have focused 

on A. actinomycetemcomitans and P. gingivalis because of their strong 

association with different forms of destructive periodontal disease and 

their documented pathogenic potential.

a. true

b. false

5. Both A. actinomycetemcomitans and P. gingivalis are found in saliva, 

supragingival plaque and on various mucous membranes in the oral cavity 

of patients with periodontal infections, although proportions are highest 

in subgingival plaque.

a. true

b. false

6. it has been found that in contrast to European and uSa studies, subjects 

from Eastern countries may frequently harbour more than one serotype 

of A. actinomycetemcomitans and may be caused by socio-economic 

status, amongst other things.

a. true

b. false

7. it has been found that spouses of periodontitis patients with A. 

actinomycetemcomitans were eleven times as frequently infected with 

the organism in comparison with spouses of bacterium-negative patients.

a. true

b. false

8. a P. gingivalis-colonised mother would give a child a risk for colonisation 

that was 4.7 times greater than a child with a mother who was not colonised.

a. true

b. false

9. in a study done by asikainen et al., they found identical A. actinomycetemcomitans 

in 11 of 12 families, which suggest transmission of this microorganism among 

family members.

a. true

b. false

10. there is no evidence that periodontal bacteria can be transmitted via 

aerosols and it seems that saliva and direct mucosal contact are the 

transmission routes of periodontal bacteria.

a. true

b. false

11. Kissing may be one possible way of direct inoculation of P. gingivalis into 

another person, whilst indirect inoculation may occur when a contaminated 

toothbrush is used within several hours after use by an infected person.

a. true

b. false

12. cohabitation with a person with periodontitis may not influence the 

microbiological and the periodontal status of the spouse.

a. true

b. false

13. the following factors may determine whether a person will be permanently 

colonised by periodontal pathogens:

a. immunological and genetic factors

b. resident microflora

c. Number of organisms

d. a and b

e. a, b and c

Compliance with infection control recommendations in south African 

dental practices: A review of studies published between 1990 and 2007

14. South africa is considered high risk considering the exceptionally high 

prevalence of infectious diseases such as HiV, hepatitis B and tuberculosis.

a. true

b. false

15. infection control guidelines and recommendations stipulate that the blood 

and body fluids of all patients should be treated as potentially infectious.

a. true

b. false

COnTInuOuS pROfESSIOnAL DEvELOpmEnT

QuESTiONNAirE
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16. oosthuysen reported that 87% of respondents regarded each patient as a 

potential source of cross-infection, yet only 27.6% possessed an infection 

control manual with detailed protocols for sterilisation, exposure control 

or infection control techniques.

a. true

b. false

17. Hand hygiene is considered the single most important procedure for 

reducing the risk for transmitting organisms to patients and oHcWs. only 

27.1% were observed doing it, indicating a considerable gap between the 

knowledge of this procedure and the actual clinical process.

a. true

b. false

18. South african oHcPs cited high costs as a reason for not sustaining 

adherence to infection control measures. Yet dental practitioners are 

charging patients for the use of barrier protection.

a. true

b. false

19. masks should be replaced before they become moist, preferably every 

30 minutes.

a. true

b. false

20. the constant touching of surfaces has been identified in dentistry as a 

special issue of concern. the clinical contact surfaces may often become 

contaminated with patient matter and thus present a risk for exposure 

and potential disease transmission.

a. true

b. false

21. the operational parameters of autoclaves include time, temperature and 

pressure.

a. true

b. false

22. Each facility should have a stock rotation policy in order to rotate stored 

sterile packages and use the oldest packs first.

a. true

b. false

23. the effectiveness of a disinfecting solution depends on various factors:

a. concentration and nature of contaminating microorganisms

b. concentration of the chemical

c. the amount of accumulated bioburden

d. a and c

e. a, b and c

24. autoclaving handpieces is not a common procedure in South africa and this 

indicates an urgent need for motivation to routinely follow this procedure. 

fear of equipment failure resulting from the heat of the sterilisation process 

is a reason for non-compliance.

a. true

b. false

 

25. the ideal time to start with post-exposure prophylaxis is within two days 

of the exposure.

a. true

b. false

EThiCAL

Privacy and disclosure in the consulting room

26. Privacy refers to how an individual decides what personal information to 

share with others and in healthcare it is a legal mandate and key to the 

trust that underpins the dentist-patient relationship.

a. true

b. false

27. all information, including information relating to a patient’s health status, 

may be disclosed in the following instances:

a. the user consents to that disclosure in writing

b. a court order or any law requires that disclosure

c. Non-disclosure of the information represents a serious threat to public 

health

d. a and b

e. a, b and c

28. apart from confidentiality and privacy, another ethical obligation is to 

safely store any information provided by a patient. this is done to provide 

patients with access to their records if they should request it.

a. true

b. false

29. Practical steps to ensure confidentiality would include:

a. closing the door

b. asking other to leave the room

c. Not speaking about the patient in public areas

d. all of the above

e. None of the above

30. Breaches of confidentiality by staff, after they have been made fully 

aware of their duties, would be a serious disciplinary matter, even though 

confidentiality and privacy ultimately remains the dentist’s responsibility.

a. true

b. false
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One recommendation.
A lifetime of oral health.

Recommending Oral-B® Power toothbrushes can help your patients reach their long-term oral health goals. 
That’s because the unique small round brush head design and the oscillating-rotating cleaning action  

ensure a superior clean in hard-to-reach areas, versus a regular manual brush.

Together with your brushing instructions, we can make the difference.




