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As healthcare professionals we find ourselves in a dynamic 
field that constantly evolves and pushes the knowledge 
frontier ahead of us. This is accompanied by the steady 
development of new skills, procedures and techniques.   

This requires of us to keep up with these developments, 
to improve and develop ourselves, and to learn new things. 
If we fail to do this, we will become irrelevant, lose track 
with the latest developments, and may even end up pro- 
viding harmful treatment to our patients. 

Our professional training is aimed at creating lifelong 
learning. We have been empowered by receiving the foun- 
dational knowledge and skills to facilitate our entry into 
the profession. The skills we received further serve to 
guide us towards seeking answers to daily challenges, 
and to expand our skillset according to the need in any 
particular scenario. We have to access a variety of resour- 
ces to achieve the required self-development, whether 
electronic, conferencing or other similar interactions, or 
even furthering formal qualifications. 

Continuing professional development (CPD) is achieved in 
different ways. Ideally CPD activities should be engaging 
and must serve the intended purpose. For that reason, 
it must be monitored and occasionally audited. Similarly, 
CPD providers must be held to a high standard and be 
accountable for administering such an important task.  
This will ensure that it achieves its intended purpose.  
 
It is for this reason that all CPD activities must undergo 
detailed scrutiny, and proof of monitoring or assessment 
must be recorded and submitted for verification, and  
finally, accreditation. An ethical responsibility also resides  

with the accreditor to certify that the CPD activity is of  
a sufficient standard and intensity to ensure that learning 
takes place. 

The formalization of CPD activities may be controversial  
to some. On the one hand it provides healthcare regula- 
tors the surety that practitioners remain current, valid and 
up to date. It ensures development of individuals within 
a given profession and safeguards the patient and com- 
munity. 

On the other hand, some find this process tedious, con- 
trolling and suggestive of mistrust in the practitioner.  
Whatever the view, the practitioner remains with the pro- 
fessional and moral obligation to continue to improve  
and to develop. We must embrace the career-long effort 
to ensure that patients benefit from current and relevant 
procedures and knowledge, that we contribute to the 
progression of the knowledge frontier, and that we im- 
part this to those who come after us. It must also be  
considered that in order to influence policy and decision 
making, one has to be abreast of current developments  
within your scope of  practice.

Continuing professional development should not be seen 
as a waste of time or effort, but rather as an opportunity 
to improve and to contribute to the profession, to the 
patients, and to society. It is our responsibility to ensure  
we maintain competency within our profession. 

We present to you the May edition of the 2021 South 
African Dental Journal and thank our contributors for 
sharing their valuable knowledge with  us all.

The importance of continuing 
professional development

Neil H Wood: Managing editor. Email: neil.wood@smu.ac.za
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The improper use of the complaints process or legal 
proceedings by patients has been an ongoing issue for 
practitioners for several years and fast becoming more 
acute. Any member of the public may lay a complaint  
against a treating dental professional. Sometimes, these 
complaints are without merit, vexatious and frivolous or  
they strangely arise outstanding fees are claimed and 
the patient seeks to find some fault with the treatment  
rendered by the practitioner.

Nevertheless, the dental professional is expected to re- 
spond to such complaints, in writing, and to address 
the cause of the complaint or prepare reports for their 
indemnity organization in an effort to defend summons 
claiming damages or criminal prosecution and complaints 
lodged with the regulator.

The powers of the HPCSA are wide, and can include 
fines and a complete prohibition from practicing, should 
a dental professional found to have acted unprofes- 
sionally. We all appreciate the day-to-day pressures of  
working in dentistry, so imagine the additional stress 
for any doctor going through a complaints process (re- 
gardless of the final outcome). This must have an impact, 
not just on their current job, but on their career and their 
personal life.

Doctors are under immense pressure in the workplace  
- hours worked, antisocial work times, variety of patients,  
fear of complaints, and the stigma of “confessing” to 
errors. When doctors do slip up or are thought to be  
acting unprofessionally, the process of going through  
fitness-to-practise-style proceedings will take a further 
psychological toll. The process is not assisted when  
the regulator is not particularly efficient in conducting  
and finalizing proceedings, which in most cases can  
take two years or more sometimes at the end of the 
process finding the practitioner not guilty.

Furthermore, the Preliminary Committee of inquiry is not 
particularly efficient in their consideration and dismissal 
of frivolous and vexatious complaints. If they are happy 
with the practitioner’s explanation, no further action is 
taken and the registrar will advise the patient accor- 
dingly. In such circumstances, doctors may not sue 
patients unless they can show that the patient acted  
by malice or an improper motive.

On the other hand, if the Preliminary Committee is not 
satisfied with the practitioner’s explanation, they may  
recommend that matter may be referred to the Com- 
mittee. However, if the preliminary committee is not 
satisfied with the doctor's explanation, it may ask the 

doctor to appear before it to give evidence or decide to 
refer the case to a professional conduct inquiry which 
can take an inordinate of time to conclude.

The question often raised by practitioners is whether it 
is ever justified for doctors to sue their patients (or for 
their lawyers to advise them to do so), where they have 
successfully defended allegations made against them  
in criminal or civil cases, or in disciplinary hearings by 
the Health Professions Council of South Africa (HPCSA). 
Sometimes doctors were advised to be cautious about 
suing their patients because this may generate more 
bad publicity than occurred when the patient originally 
complained about or sued the doctor.

Doctors against whom a criminal or civil case or com- 
plaint to the HPCSA has been withdrawn or dismissed 
may not sue a patient who instituted such a case or 
complaint for defamation unless it can be proven that 
the patient's conduct was based on malice. 'Malice' 
means that the person making the report did not have 
an honest belief when making it, but acted out of spite  
or an improper motive.

Doctors who wish to sue patients for malicious pro- 
secution or abuse of civil proceedings must show that 
such patients acted intentionally with 'malice' and 'with- 
out reasonable and probable cause'. The courts will 
usually award costs to doctors who successfully defend 
cases against their patients.

Often times when responding to complaints submitted 
against them at the Health Professions Council of South 
Africa (HPCSA), dental practitioners feel that patients 
(and the public in general) have free reign to submit any 
complaint they so choose, leaving the dental practitio- 
ner with the arduous task of responding to the com- 
plaint and with the possibility of being exposed to a  
serious sanction being imposed upon them. The prac- 
titioner is then required to comply with the terms of  
cover provided by their professional indemnity provider  
or insurer and satisfy the conditions  of cover. Further- 
more, the dental practitioner finds further frustration in 
that they have no right of recourse against the person  
that complained about them.

A recent Supreme Court of Appeal judgment of Holden  
v. Assmang Limited may change this landscape and  
open a door to dental practitioners (and perhaps even  

Practitioners suing their patients

Supreme Court of Appeal decision
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to their insurers) to institute a claim for malicious pro- 
secution against the complainant.

The complaint was against a clinical psychologist with 
the HPCSA which matter had been an ongoing argu- 
ment for a number of years. A complaint was lodged in 
June 2008 for gross breach of her professional ethics  
by acting out the scope of her practice.

A comprehensive response was submitted on 29 Sep- 
tember 2008 and a further response on 26 November 
2008. After being summoned to appear before the 
Committee of Preliminary Inquiry on 30 October 2009, 
for a consultation, on 13 November 2009, she had been 
found not guilty of any unprofessional conduct and that 
no further action would be taken against her. She insti- 
tuted action against her former employers for malicious 
prosecution.

Although there were four requirements of malicious pro- 
secution, the court look at one requirement “prosecution 
failed’.

What is of interest is that the recognition by the Court 
that malicious prosecution claims are ordinarily seen 
in respect of criminal prosecutions, it can also include  
civil proceedings and proceedings before statutorily 
created professional tribunals. The HPCSA is such a 
tribunal.

The SCA recognized that the decisions that the HPCSA 
makes in respect of disciplinary proceedings can have 
far-reaching consequences for the medical practitioners 
involved.

In the instance of the practitioner, the SCA noted that 
she could have lost her licence to practice should she 
have been found guilty of gross professional misconduct. 
Furthermore, the Court noted that the HPCSA utilizes a 
system that has all the same characteristics of a crimi- 
nal proceeding, including punitive sanctions.

As such, disciplinary action by the HPCSA against its 
members is viewed by the court as a prosecution.  
However, what remains to be seen is whether the prac- 
titioner’s claim for damages as a result of the malicious 
prosecution against her former employers will be suc- 
cessful.

From the SCA judgment it has been established that 
the Court considers disciplinary proceedings instituted 
against a practitioner at the HPCSA to be akin to crimi- 
nal prosecution, and that, in order for a claim for mali- 
cious prosecution by way of the submission of a com- 
plaint to the HPCSA to be successful, it would have to 
meet the four requirements of malice, namely:
a).	 that the defendant set the law in motion (instigated or 

instituted the proceedings);
b).	 that the defendant acted without reasonable and pro- 

bable cause;
c).	 that the defendant acted with ‘malice or animo iniu- 

riandi’; and
d).	 that the prosecution has failed.

What the judgment demonstrates is that there is a right 
of recourse available to dental practitioners who feel like 
they have been needlessly persecuted by patients or 
members of the public.

In this regard, it must be understood that receiving a 
complaint, especially from a statutory body such as the 
HPCSA, is often very stressful for the practitioner, and 
responding thereto and dealing with a complaint can be 
a costly exercise.

Ordinarily, when a dental practitioner is required to res- 
pond to a HPCSA complaint, if they are indemnified, 
who then appoints an attorney to assist in preparing the 
response. Should the practitioner not be insured, they  
will either prepare the response themselves (which takes 
time out of his or her practice) or he or she will appoint 
an attorney to assist them at a cost.

Once the response is submitted, the practitioner often 
has a lengthy wait to determine whether there is an 
adverse finding against them (as can be seen from the 
above case, where the delay was over a year. There- 
after, if no adverse finding is made, the matter is re- 
solved and the prosecution has failed.

However, if there is an adverse finding together with  
|a sanction, the practitioner can either accept it or re- 
ject the finding and proceed to a disciplinary hearing, if  
the practitioner is not referred to a disciplinary hearing  
directly.

Should the matter proceed to a disciplinary hearing, the 
dental practitioner will be represented by an attorney 
and, if they so choose, an advocate as well. There is  
a significant amount of preparation that is done in the 
lead-up to a disciplinary inquiry, that not only incurs 
significant legal costs but also time out of the practi-
tioner’s practice.

Then at the disciplinary hearing, which proceeds like  
a criminal prosecution, the practitioner is also required 
to be present. If the practitioner is found not guilty at  
a disciplinary inquiry, the prosecution would also have 
failed.

Whilst in the above case the practitioner’s claim was 
against a company, there is no restriction as to who  
the claim for malicious prosecution can be instituted 
against including private individuals.

Patients, members of the public, companies, and, in  
some instances, disgruntled family members, complain 
about dental professionals to the HPCSA with impunity 
whilst being of the understanding that whatever the out- 
come of the complaint, it will have no negative conse- 
quences for the complainant. However, it would appear 
that the above case may change the status quo.

Kind regards, 
SADA Legal and Corporate Services
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Orthodontists are essential members of a craniofacial 
team (American Cleft Palate-Craniofacial Association Team 
Standards Committee).1 Because cleft lip/palate (CLP)  
and craniofacial deformities (CFD) vary in severity and  
facial growth patterns, treatment is complex and lengthy  
and requires collaboration among different disciplines. 
Consequently, orthodontists need specialised training in  
this field to reach the treatment goals of good facial  
growth, aesthetically acceptable appearance, and dental 
occlusion. Therefore, it becomes increasingly important 
to provide adequate training for orthodontists, so they  
can not only provide efficient treatment but can also un-
dertake a leadership role in the field.  

To obtain information regarding:
•• the CLP and CFD academic education of orthodon- 
tists the professional services that orthodontists offer  
to CLP and CFD patients

•• the educational and training needs of orthodontists in 
this field 

A 54-item online survey to collect quantitative data was 
conducted by means of an interview, using a randomised 
sample of orthodontists attending the annual scientific 
conference of the South African Society of Orthodontics. 

 

The questionnaire was completed by 53 orthodontists, 
54.6% of whom had more than 10 years of professional 
experience. Of the respondents, 84.8% experienced some 
clinical exposure in this field during their postgraduate  
education. 

Treatment for CLP and CFD patients was offered by 92% 
of the professionals, but only 21.7% had high confidence 
in their expertise in treating CLP/CFD patients. Of the 
respondents, 88% agreed there was a need to improve 
CLP and CFD education, and the majority recommended 
fellowship training and certified courses. The rest sugges- 
ted continuing-education workshops.

Most of the orthodontists provided treatment for both  
CLP and CFD patients despite some of them lacking  
confidence in treating such cases. The majority agreed 
that there is a strong need to establish an educational 
strategy to meet the needs of orthodontists who treat  
CLP and CFD patients. The respondents suggested that 
programmes such as fellowship training, degree couses, 
certified courses, and continuing education workshops 
could be used. 

Orthodontics, cleft palate, cleft lip, multidisciplinary, edu-
cation, professional development, survey.

A multidisciplinary team approach for managing patients 
with cleft lip/palate (CLP) and craniofacial deformities (CFD) 
has been advocated by practitioners.2-4 The orthodontist 
has become an essential member of multidisciplinary 
teams, according to the American Cleft Palate-Cranio- 
facial Association team guideline.1 Orthodontist is active- 
ly involved in the life of a patientborn with a CLP/CFD 
from birth to adulthood. This may include infant pre- 
surgical orthopaedics, early mixed dentition treatment,  
dentofacial orthodontics, and preparation for alveolar 
bone graft procedures and pre-prosthetic and surgical 
orthodontics.4 Consequently, orthodontic treatment is 
considered a core service in the management of CLP 
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and CFD.5-6 The orthodontist role within the craniofacial 
team has been widened to include the holistic approach 
of diagnosis and treatment planning. Consequently, they 
are involved in record taking of the overall treatment 
and the outcomes. Therefore, the orthodontists provide 
essential data for participation in inter-center compari- 
sons of treatment outcomes and implement a quality 
control system for CLP/CFD care.7-9 

For many years, researchers and practitioners have un- 
derstood the need to enhance academic education and 
clinical experience in CLP and CFD to provide quality 
management and improve access to care for all patients 
and their families.10-12 One of the earliest attempts to 
evaluate education in the CLP field was made by Lass 
et al. (1973)13, who assessed students' exposure to CLP 
treatment by means of a  questionnaire. 

Their main finding was that there was a lack of clinical  
exposure and basic theoretical education. Even though  
children with deformities' health and well-being depend 
on the clinical expertise of those who serve them.14  
Berkowitz15 and McCarthy16 recommend further educa- 
tion for orthodontists in CLP/CFD to enable them to pro- 
vide adequate care.

The quality of care of all patients is inevitably influenced 
by the adequacy of the treatment he or she receives.17 
Cleft lip/palate and craniofacial deformities patient treat- 
ment relies on the teaching and exposure that the stu- 
dent received at university and the knowledge gained 
throughout the practitioner's career.18 It is necessary to 
obtain information about orthodontists' education in the 
CLP/CFD field and determine what training/instruction 
those learners receiving. Therefore, continuous evalua- 
tion by practitioners of the education and training of 
orthodontists is necessary to obtain their views on im- 
proving educational resources.19

 

Ethical permission was obtained from the Humanities and 
Social Sciences Research Ethics Committee of the Uni- 
versity of KwaZulu-Natal. The research survey was com-
pleted by South African orthodontists using an online  
questionnaire to investigate their education and their ser-
vices to CLP/CFD patients. The researcher developed a 
quantitative research tool consists of a 54-item structured 
questionnaire. Qualtrics Research Suite survey software 
was used to capture and analyse the data. The question-
naire was designed to collect quantitative data using a  
Likert-type scale. Two students' volunteers perform data 
gathering. Respondents were selected through a Syste- 
matic Random Sampling when coming out of the lec-
ture room during the South African Orthodontic Society's  
annual scientific meeting. Consent to participate was  
obtained from each respondent before completing the 
questionnaire. 

The questionnaire consisted of four sections: the first 
determined whether the participants were accepted for 
inclusion in the study as a South African qualified or-
thodontist. The second section collected the level of 

knowledge and experience of and services provided by 
the participants. In the third section, their educational  
needs and preferences regarding further education were 
determined. The last section collected demographic data, 
including title, gender, age, degree(s), and location by  
region.

Two students interviewed a random sample of ortho- 
dontists at an annual scientific conference of the South  
African Society of Orthodontics. Regarding sample size,  
the author used the literature information.20-21 The sample 
size was reviewed upward, from the literature informa- 
tion to 46.4% of the Medpages22-23 register of practising 
orthodontists, to account for a possible sampling error  
of 15%.

The researcher received permission from the South Afri- 
can Society of Orthodontics to randomly interview ortho- 
ontists, using an online questionnaire, during an annual 
scientific congress. The questionnaire was developed and 
piloted by a conveniently selected sample of practitioners. 
It was subsequently revised based on their responses to 
ensure data was captured appropriately.

The data was captured using Excel 2013. The data 
was later converted into Stata 15s (string) format. The 
analysis undertaken was descriptive summary statistics 
presenting frequencies and associated percentages. No 
other analytical tools were used because no hypothesis 
was being tested.

The questionnaire was completed by 53 orthodontists, 
representing most of South Africa's provinces (Fig. 1).  
Of these practitioners, 54.6% had more than 10 years  
of professional experience (Fig. 2). In the basic know- 
ledge questions about CLP, 52% of the respondents  
were uncertain of the correct answers. When asked about 
their educational experience, 84.8% stated that they had 
clinical exposure during their postgraduate education, and 
72.9% had participated in multidisciplinary meetings in 
the course of their degree. A total of 89.8% gained their 
knowledge from textbooks and received their information  
by means of lectures (didactic input) (Fig. 3).

Even though 92% of the respondents offered treatment 
to both CLP and CFD patients, only 30.4% of them par- 
ticipated in multidisciplinary teams. Regarding the servi- 
ces provided according to patients' age group, 35.7%  
offered orthodontic treatment for 11-18-year-old patients, 
and 28.2% provided services to 7-10-year-olds. Only 
10.2% offered services to infants and children between 
the ages of four and six. When the respondents were 
asked about the facility where CLP patients were con- 
sulted and treated, the following locations emerged:  
private practice (38.3%), academic hospitals (33.3%), and 
government hospitals (19.7%). Only three of the respon- 
dents offered their services at charity organisations.

METHOD

Questionnaire design

Selection of participants

Distribution

Data analysis

RESULTS
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When the service provider respondents were asked to 
indicate a scale of 11-0, they were confident in treating 
CLP and CFD patients. Fifty percent admitted having  
low confidence, 28.3% were moderately confident, and 
only 21.7% stated that they were highly confident in  
treating CLP/CFD patients (Fig. 4). 

They also acknowledged that the CLP/CFD treatment is 
challenging and requires special training. They indicat-
ed that special training is needed due to the multidisci-
plinary approach (37%), the lengthy treatment (30.4%),  
and patients' socio-economic situation (28.5%). A few 
respondents cited the emotional issues in the open- 
ended questions, and CLP/CFD poor oral hygiene add- 
ed to the treatment challenges.

Almost all the respondents agreed on the need to im-
prove the academic education offered to CLP/CFD ortho- 
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dontic care providers, and 91.3% recommended dedicat-
ed educational training programmes in that field. Of the 
respondents, 50% would like to further their knowledge, 
27.5% were unsure, and the rest said they needed no  
additional training.

When participants were asked about the preferred me- 
thod of education,

•• the majority (41%) recommended fellowship training.
•• 30.8% recommended short courses.
•• 26.9% recommended degree courses; and 
•• only 1.3% considered that participation in a multidis-
ciplinary clinic is sufficient to gain the required knowl-
edge (Table 1).

Participants identified interest, passion, and the prospect 
of joining a multidisciplinary team as the most signifi- 
cant reasons for enrolment in CLP- and CFD-dedicated 
courses. When asked about the goals and objectives of 
the educational programme(s), the participants sugges- 
ted that the focus should be on diagnosis, treatment  
planning, clinical skills, and a multidisciplinary approach. 

Of the respondents, 67% recommended keeping a log-
book of the cases treated in clinical training, as well  
as preparing assignments. A total of 46.5% suggested  
participating in examinations, and 19.3% proposed a  
published article as effective evaluation methods for cer- 
tificate courses (Fig. 5).

This study is important because there has never been  
researching into the extent of orthodontists' training in 
CLP/CFD care in South Africa. Academic education and 
training of practitioners can predict access to adequate 
care for patients with  CLP/CFD.

A series of surveys of orthodontics education program- 
mes have been undertaken, but these were adminis- 
tered to students.24-25 In the current study, attention was 
given to information obtained from orthodontists with  
varying years of experience, from different locations and 
places of employment, to overcome postgraduate stu- 
dent limitations in clinical experience.

In line with Nobel et al.,26 most of the participants of  
this study had formal training in treating patients with  
CLP and CFD. Despite this, respondents expressed the 
need for further training and clinical exposure to better  
prepare to provide services to such patients.

Several previous academic education' surveys27 used e- 
mail or postal questionnaires. Few studies used incen- 
tives to improve the response rate.28 This study achieved 
a 46.4% response rate using interviews with attendees  
at their annual scientific congress,29 which is a statisti- 
cally valid amount.30

This study found that participants had adequate CLP/ 
CFD theoretical education and some clinical exposure  
during their postgraduate programme that prepared them 
to offer treatment to CLP/CFD patients. This contrasts 
with Pannbacker et al.,31 who found that legally qualified 
practitioners to provide treatment know very little about 
these deformities.

This investigation revealed a desire on the part of ortho- 
dontists for developmental and dedicated educational  
programmes in managing patients born with CLP and  
CFD, in line with the findings of Noble et al.26 Of the  
respondents, 41% recommended a fellowship (matching 
the current trend in different parts of the world).16 

The majority of the respondents suggested that the  
training emphasises discussions and clinical contact, with 
evaluation through formal examinations and a logbook 
recording clinical hours. This could be linked to a clinical 
fellowship programme in line with the standards set by  
the American Dental Association for accredited fellow- 
ship programmes.32

As stated by Schoenbrunner et al.,33 comprehensive  
CLP/CFD training can only be offered by a multidiscipli- 
nary affiliated centre, where a high volume of craniofa-
cial procedures is performed by specialists in the field.  
Furthermore, centres that offer craniofacial orthodontics 
and surgery fellowships demonstrate the strongest rela-
tionship of success among CLP/CFD centres.34 

Regarding candidate selection, the respondents sugge- 
sted that criteria should include a professional degree(s), 
the number of years qualified, and possibly even an ad-
mission examination. However, the respondents did not 
consider other requirements, such as research experience 
and publications, to be significant in candidate selection.  

The findings contrast with the results of Grewal et al.,35 
that candidates published in a scientific journal are a good 
indicator of those who would be effective to be a can- 
didate for further education. Otherwise, the respondents 
recommended research input as a part of the course ob- 
jective and the evaluation of all  candidates.

As the orthodontist's field expands, there is less train- 
ing in uncommon problems like CLP/CFD during their 
postgraduate education. Orthodontists may be confron- 
ted with the need to provide services that they are not 
highly confident in performing. Therefore, orthodontists 
need to have advanced training to reach proficiency in 
providing CLP/CFD care. 

This study shows a demand from the participants for  
advanced education and training in the CLP/CFD fields, 
and a desire for academic institutions to adopt educa- 
tional strategies and provide subspecialty courses like the 
traditional postgraduate diploma or in an online degree  
format. Such training can provide orthodontists with the 
knowledge and confidence to provide correct care to 
CLP/CFD patients and play a fundamental role in multi- 
disciplinary teams by investigating treatment outcomes  
and implementing quality control measures.

DISCUSSION

CONCLUSION

Table 1. Type of course recommended (percentages)

Fellowship training 41.0

Degree course 26.9

CPD courses 30.8

Voluntary participation in multidisciplinary team 1.3
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This survey represents those orthodontists' opinions at-
tending an annual scientific conference in September 2017 
who were randomly selected and willing to be interviewed. 
Those orthodontists who did not participate in the study 
may have different views.

The study could be benefited from testing the hypothesis 
"information and training done in the postgraduate pro-
gramme is adequate to provide treatment service to CLP 
and CFD patients."
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The use of selection, diagnostic, proficiency, placement, 
admission, manual dexterity and aptitude tests can re-
portedly predict students’ academic success. Predictive 
admission procedures help to reduce dropout rates, im-
prove academic performance, increase success rates, 
and selectively exclude applicants who are unlikely to be 
successful in the course. There is an absence of research, 
however, in this area of work in Dental Technology. 

To examine the association between pre-admission ass- 
essments and Dental Technology students’ academic per- 
formance in a South African University of Technology.

A quantitative and cross-sectional study design was used.

The target populations were the 2018 and 2019 first-year 
Dental Technology students. Retrospective data extracted 
from academic records and programme files were statisti- 
cally analysed to measure the correlations against students’ 
academic performance. 

Despite there being no significant differences between 
pre-admission tests and students’ academic performance, 
there were significant positive correlations between first-
year university subjects. 

There are indications of horizontal coherence between  
the discipline-specific subjects in the first-year Dental  
Technology curriculum. 

Examining the association between pre-admission tests  
and students’ academic results through to graduation, to- 
gether with the horizontal and vertical alignments of all 
subjects in the undergraduate Dental Technology curricu- 
lum, can facilitate the learning pathways for students to 
succeed academically at universities.

Manual dexterity tests, dental technology, curriculum co-
herence, cognitive abilities, psychomotor skills.

The Council on Higher Education (CHE)1 reported that de- 
spite a marked increase in student enrolment in South 
African higher education institutions in the last 15 years, 
students are still  academically underprepared. 

The CHE report critically highlighted that students need  
to be guided into the curriculum pathway “that will offer  
them the best opportunity to succeed”.1 Several scholars 
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have therefore reiterated that entry- level assessments,  
such as diagnostic, proficient, placement and manual  
dexterity tests are required in the current educational  
climate.2-7 

There are ongoing debates on the extent to which 
selection, diagnostic, proficiency, placement, admission, 
manual dexterity, and aptitude tests can predict student 
academic success.8-15 Arguably, predictive admission pro- 
cedures can reduce dropout rates, improve academic 
performance, increase success rates, and selectively ex- 
clude applicants who are unlikely to be successful in the 
course.16-18

Furthermore, the aforementioned authors have unanim- 
ously indicated the value of predictive admission tests in 
providing rich information on the profile of students and 
informing curriculum design.  The lack of these tests could 
therefore place students at risk of not completing their 
courses successfully. In turn, this has cost implications  
for both the student and the university. 

Despite the burgeoning literature3-5,19-21 demonstrating the 
predictive value of manual dexterity tests, there is an  
absence of research on the predictive value of pre-ad- 
mission tests for South African student dental technicians.  
Moreover, there is no consensus regarding the best pre- 
dictive test or tests for admission into Dental Technology, 
which is a laboratory-based practice that requires stu- 
dents to have fine motor skills, hand-eye co-ordination  
and spatial perception.4,5 

From a higher education perspective, Vahed, McKenna  
and Singh elaborated that “the distinctive characteristics  
of Dental Technology is that it has both theoretical (or 
know-why) and practical (or know-how) knowledge”.22 
Admission into Dental Technology training programmes  
at South African Universities of Technology (UoTs) are 
therefore based on a combination of cognitive and psy- 
chomotor tests.3,19,23 The aforementioned scholars have 
further argued the efficacy of manual dexterity tests as  
a screening instrument for the early indications on pros- 
pective students’ competencies, skills and knowledge. 
This enables academics to gain knowledge on students 
who will require additional academic development and 
support to succeed.  

The Dental Technology programme at the Durban Univer- 
sity of Technology (DUT), where this study was conduc- 
ted, largely entails completing a set of theory and manual 
dexterity tests, which assess the “ability to use the hands 
in a skilful and coordinated way”.24 Student interviews  
follow thereafter. Regardless of this comprehensive pro- 
cess, the 2011-2014 cohort throughput rates for the  
National Diploma in Dental Technology ranged between 
10-50% (data provided under the auspices of the Siya- 
phumelela project by DUTs Department of Management 
Information, specifically via an email from K Parker, PhD 
(koo@dut.ac.za) in February 2020). These are below the 
faculty and the national norms. 

In attempting to address the unacceptable throughput 
rates, selection and manual dexterity tests in Dental  
Technology were extensively re-vised in 2017 and 2018. 
It is against this background that predicting variables to 

increase students’ academic success in the Dental Tech- 
nology programme is believed to be imperative. This also 
critically responds to the recent South African Dental 
Technicians Council (SADTC) accreditation report, which 
recommended that the department “carry out retrospec- 
tive research on the data of the last several years, to 
determine if there are any associations between test  
scores and subsequent success or otherwise”.25

Using a retrospective and descriptive cross-sectional  
study within a quantitative framework, the aim of this study 
was to examine the association between first-year Dental 
Technology students’ academic results and various pre- 
admission measures. The objectives of this retrospective 
study were to:

1.	 	Determine the relationship between biographical varia- 
bles (i.e. gender, age, and home language) with stu- 
dents’ academic performance in selected first-year 
Dental Technology subjects.

2.	 	Correlate school performance of individual subjects 
(i.e. Mathematics, Physical Science and English) with 
students’ academic performance in selected first-year 
Dental Technology subjects.

3.	 Determine the predictive value of Dental Technology 
Manual Dexterity Tests (DTMDT) with students’ aca- 
demic performance in selected first-year Dental Tech- 
nology subjects.

4.	 	Determine the predictive value of the Standardised 
Assessment Test for Selection and Placement (SATAP) 
with students’ academic performance in selected first- 
year Dental Technology subjects. It should be noted  
that SATAP aims to identify students who might be at 
risk of under-performing and who require appropriate 
institutional support and/or interventions, such as in- 
tensive tutorials.2 

It is envisaged that the retrospective data will provide 
significant prospective interventions such as using the re- 
sults to improve the criteria and design of future pre- and 
post-admission processes. This could lead to the early 
identification of students who are at risk of failing. Further- 
more, the results could provide early insights on stu- 
dents’ intellectual and academic profiles, which according 
to Scholtz and Allen-IIe “act as a basis for curriculum 
design”.2

A post-positivism (or logical empiricism) paradigm within  
a quantitative and descriptive cross-sectional study design 
was used. The purpose of cross-sectional studies is to 
ascertain the “prevalence of a phenomenon, situation, 
problem, attitude or issue, by taking a cross-section of  
the population”.26 

Post-positivism is knowledge that is produced through 
testing proposals based on precise observation and mea- 
surement that is verifiable. Personal biases and preju- 
dices of the researcher and participants are reduced, as 
objectivity is achieved by using multiple measures and 
observations to gain a clearer understanding of what is 
happening in reality.27

METHODOLOGY

Study design and sampling
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Generally, there are two entry routes into the Dental Tech- 
nology programme: namely, through the mainstream pro- 
gramme and through the extended curriculum programme 
(ECP). The minimum time for completion of the National 
Diploma qualification is three years for mainstream stu- 
dents and four years for ECP, as their first year of study 
extends over two years. 

The total sample population consisted of the 2018 (n= 
46) and 2019 (n=26) registered first year Dental Tech- 
nology students at DUT. In 2018, there were 25 main- 
stream and 21 ECP students whereas in 2019 there  
were 16 mainstream and 10 ECP students.

The following data were retrospectively extracted from 
academic records and programme files located in the 
Dental Sciences department at DUT.

1.	 The 2017 and 2018 Grade 12 school-leaving results 
for the subjects are outlined in Table 1. 

Although subject to some debate in the literature,28,29 the 
predictive power of school-leaving results as a measure 
of students succeeding academically in universities conti- 
nues to be used. 

2.	 Students’ scores from their portfolio of work, 
which comprised of:

2.1.	 A biographical questionnaire that comprised of  
five open-ended questions. Questions 1 - 4, which 
centred on health and recreational activities, are 
single items with responses averaging 1-2 lines of 
text. 
Question 5 however, has 12 sub-sections (i.e. 5.1 
to 5.12) with responses averaging 3-5 lines of text. 
These questions focussed on parents’ occupation, 
describing the work of a dental technician, and  
personal attributes in terms of strengths and areas 
of development.

2.2	 A sketch of  a tooth.
2.3	 A photograph of a ‘Coca-Cola, tomato sauce, or 

spice’ bottle carved from a Sunlight® soap bar.
Corroborating with the finding of Oweis, Ereifej and 
Abu Eid30 and Nayak, Sahni, Singhvi et al’s.31, the  
sketch and carving are used to create an early  
awareness for students of the kinds of psycho- 
 

motor skills required in dental technology undergra- 
duate programmes. According to Segura, Halabi 
and Navarro24 “psychomotor skills are involved in 
procedures that are required to co-ordinate sen- 
sorial information with muscular response, as well 
as hand-eye synchronisation with hand and feet 
muscles motion, using a variety of dental instru- 
ments.”

3.	 The DTMDT scores for four sections, namely, Draw- 
ing, Tooth Carving, Stone Block and Essay. Two in- 
dependent Dental Technology examiners assessed 
each section using 5-point Likert Scale rubrics from 
five (excellent) to one (poor). 
The mean of both examiners’ scores provided the 
final score per section. Essentially, these sections 
tested students’ visual-spatial skills, ability to work 
with their hands, listening, communication, and the 
ability to follow instructions.

4.	 The SATAP results for Maths A, Maths B, Science 
and Academic Literacy. 

5.	 The 2018 and 2019 results for Tooth Morphology 
(TMOR 101 - focuses on cognitive and psycho- 
motor skills), Oral Anatomy (OANA 101 - centres  
on cognitive abilities), and Applied Dental Tech- 
nology (APDT 101 - tests psychomotor skills). 
A critical point is that student throughput rates for 
the above subjects continues to be low and there- 
fore these subjects are identified as “at risk” at  
both faculty and university levels (as per email 
communication from K Parker in February 2019). 

Following the collection of the various predictors or in- 
dependent variables (biological profile, Grade 12 results, 
DTMDT and SATAP) and outcome measures or depen- 
dent variables (students’ academic results for TMOR 101; 
OANA 101; and APDT 101), data was statistically analysed 
(SPSS® Version 26.0). Descriptive measures included the 
use of frequency and cross tabulation tables. Inferential 
statistics, which determines the differences and/or rela- 
tionships between the variables, was conducted using 
Analysis of Variance (ANOVA), as the numerical data were 
normally distributed. Multiple Regression analyses and 
Pearson’s correlation tests were used to measure the re- 
lationship between pre-admission variables and first-year 
university results. Results were considered significant for 
p<0.05. A measure of reliability was performed using  
the mean total inter-item correlation (mean r= 0.55).  

Data collection and analysis

Independent variables
Dependent variables

Table 1. School leaving subjects.

National Senior Certificate (NSC) Requirements Senior Certificate  (SC)
Requirements

Compulsory Subject NSC Compulsory Subject Higher Grade Standard Grade

Rating

English (home) or English (1st additional) 3 English E C

Physical Sciences and/or Mathematics  
or 
Mathematics Literacy

3 
 
6

Physical Science E B

And two 20 credit subjects (not more than one language) 3 Mathematics E B

Note: 
•• NSC rating of 3 and 6 is an achievement level between 40-49% and 70-79%, respectively. 
•• SC Grade B, C and E is an achievement level between 70-79%, 60-69% and 40-49%, respectively.
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In determining the relationship between biographical var- 
iables and first-year academic performance in Dental 
Technology (Objective 1), Table 2 summarises the des- 
criptive statistics of the biographical data. There were  
no significant differences in the number of males and fe- 
males and students from the mainstream programme  
and ECP.

Significant differences existed across other variables,  
particularly highlighting that the programme constituted  
a higher number of African students with English as a  
second language. Inevitably, more students completed  
the portfolio because it was a critical component of the 
application process. Nearly two-thirds of the students  
had selected Dental Technology as either their first or  
second pre-university choice of programme. 

Generally, the mean scores of the selected first-year 
Dental Technology subjects for ECP students were high-
er than the mainstream students (Table 3). In particular, 
the mean scores of the mainstream male students who 
were younger than 20 years old and ECP female stu- 
dents older than 22 years were above 52% for Tooth  
Morphology (TMOR 101) and Oral Anatomy (OANA 101) 
subjects. Regardless of gender and age, both main- 
stream and ECP students mean scores for Applied  
Dental Technology (APDT101) are below 50%. These 
trends are also observed when using ANOVA Analyses 
(Table 4).

Multivariate tests were used to determine which pre- 
admission variable affected students’ performances in 
Tooth Morphology, Oral Anatomy and Applied Dental 
Technology. Partial eta squared was deemed appropri- 
ate because the dependent variable was numerical and 
the independent variables were categorical. 

As illustrated in Table 4, the blue highlights indicate that 
the pre-admission measures (independent variables) had  
a small effect on students’ academic results for TMOR  
101; OANA 101; and APDT 101 (dependent variables).  
Simlarly, the green represents a medium effect and the  
yellow implies a large effect on the dependent variable  
by the independent variables.

RESULTS

Table 2. Descriptive statistics.

(n = 72) Frequency Percent p-value

Gender
Male 32 44.4

0.346
Female 40 55.6

Ethnicity

African 60 83.3

< 0.001Indian 10 13.9

White 2 2.8

Programme
ECP 31 43.1

0.239
Mainstream 41 56.9

English  
Language

First 23 31.9
0.002

Second 49 68.1

School 
Leaving 
Results

Senior  
Certificate

72 100.0 -

Portfolio
Yes 60 83.3

< 0.001
No 12 16.7

Pre-University 
Choice

First 23 31.9

0.010
Second 24 33.3

Third 19 26.4

Fourth 6 8.3

Note:
•• NSC rating of 3 and 6 is an achievement level between 40-49% 

and 70-79%, respectively.
•• SC Grade B, C and E is an achievement level between 70-79%, 

60-69% and 40-49%, respectively.

Oral Anatomy OANA 101

G
en

d
er

Age Group Mean
Standard 
Deviation

Standard  
Error of  
Mean

95.0%  
Lower CL for 
Percentile 95

95.0% Upper 
CL for Percen-

tile 95

E
C

P

M
al

e

< 20 - - - - -

20 - 22 36.00 8.66 5.00 31.00 46.00

> 22 40.00 - - - -

F
em

al
e < 20 - - - - -

20 - 22 45.33 12.25 4.08 51.00 60.00

> 22 54.83 9.06 3.70 61.00 66.00

M
a
in

st
re

a
m M

al
e

< 20 56.00 - - - -

20 - 22 38.88 13.70 4.84 50.00 54.00

> 22 39.25 17.86 8.93 46.00 53.00

F
em

al
e < 20 - - - - -

20 - 22 48.89 6.85 2.28 51.00 62.00

> 22 50.00 6.56 3.79 51.00 56.00

Table 3. Comparison of gender and age against students’ 
performances in selected first-year dental technology subjects.

P
ro

g
ra

m
m

e

Independent 
Variables

Dependent Variables: Dental Technology First-Year 
Subjects

Tooth Morphology TMOR 101

G
en

d
er

Age Group Mean
Standard  
Deviation

Standard 
 Error of 
Mean

95.0%  
Lower CL for 
Percentile 95

95.0%  
Upper CL for 
Percentile 95

E
C

P

M
al

e

< 20 - - - - -

20 - 22 51.25 21.98 10.99 43.00 84.00

> 22 42.00 - - - -

F
em

al
e < 20 - - - - -

20 - 22 49.89 16.36 5.45 58.00 69.00

> 22 53.83 6.94 2.83 57.00 64.00
M

a
in

st
re

a
m M

al
e

< 20 53.00 - - - -

20 - 22 41.00 20.53 7.76 51.00 69.00

> 22 34.25 15.48 7.74 36.00 55.00

F
em

al
e < 20 - - - - -

20 - 22 47.75 11.45 4.05 48.00 67.00

> 22 45.67 22.59 13.04 48.00 67.00

Applied Dental Technology APDT 101

G
en

d
er

Age Group Mean
Standard 
Deviation

Standard  
Error of 
Mean

95.0%  
Lower CL for 
Percentile 95

95.0%  
Upper CL for 
Percentile 95

E
C

P

M
al

e

< 20 - - - - -

20 - 22 48.00 - - - -

> 22 - - - - -

F
em

al
e < 20 - - - - -

20 - 22 - - - - -

> 22 - - - - -

M
a
in

st
re

a
m M

al
e

< 20 46.00 - - - -

20 - 22 35.40 11.46 5.12 40.00 50.00

> 22 36.50 9.26 4.63 40.00 44.00

F
em

al
e < 20 - - - - -

20 - 22 48.86 5.46 2.06 51.00 57.00

> 22 44.00 16.97 12.00 32.00 56.00
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Correlation analyses, which measures “the closeness of 
the linear relationship between the defined variables”  
and defines the pattern of existing relationships known as 
regression analysis, revealed no significant correlation.32   
In particular, no significant correlation existed between 
DTMDT scores (Objective 3) and SATAP results (Ob-
jective 4) against the students’ performances in the se- 
lected first-year Dental Technology subjects, respectively. 

A noteworthy point, however, is that there is a signifi- 
cant positive correlation between university subjects. For 
instance, Mainstream students’ results showed a signi- 
ficant relationship between APDT 101 and TMOR 101  
(r=0.867, p<0.001), OANA 101 and TMOR 101 (r=0.687, 
p<0.001), and OANA 101 and APDT 101 (r= 0.766, p< 
0.001). Similarly, ECP students’ results showed a sig- 
nificant relationship between OANA101 and TMOR101  
(r = 0.881; p<0.001). 

As illustrated in Table 5, the linear regression analyses  
performed for Objective Two revealed no significant non- 
zero coefficients (p>0.05) between the independent and 
dependant variables (TMOR 1010; APDT 1010; and  
OANA 101). Notably, all of the variance inflation factors 
(VIF) were less than the standard of 4, implying little  
multicollinearity. 

There is only one significant p-value that is the influence 
of English Home Language on TMOR101 (p=0.039). The 
p-value, however, becomes non-significant (>0.05) after 
adjusting for mainstream and ECP groups. This indicates 
that the predictive power is not affected by the inter- 
play of predictors. All unstandardised coefficients (B) are 
negative. Even though the p-values are not significant, it 
does indicate a trend that there is an inverse relation- 
ship between the dependent variable and the indepen- 
dent variables (school subjects).  

This study sought to determine if there are any asso- 
ciations between Dental Technology students’ pre-admis- 
sion scores and first-year students’ academic results.  
The section below discusses the results per research  
objective, recommends directions for future research and 
reports on the study’s limitations.

From Tables 3, 4 and 5 it can be inferred that the pre- 
admission measures are weak predictors for success 
in first-year Dental Technology subjects, particularly in  
terms of the skillset and prior knowledge needed to 
succeed in the programme. These results are consistent 
with the findings from previous studies.16,20,21,29

DISCUSSION 

Table 4. Multivariate analyses.

Factors Dependent
Type III Sum of 

Squares
df Mean Square F Sig.

Partial Eta-squared 
(ηp

2)

Gender

TMOR101 129.252 1 129.252 0.709 0.428 0.709

APDT101 40.206 1 40.206 0.742 0.418 0.742

OANA101 142.530 1 142.530 0.848 0.388 0.848

Age

TMOR101 209.158 2 104.579 0.574 0.588 0.574

APDT101 61.486 2 30.743 0.567 0.591 0.567

OANA101 444.272 2 222.136 1.322 0.326 1.322

English Home  
Language

TMOR101 0.308 1 0.308 0.002 0.968 0.002

APDT101 0.906 1 0.906 0.017 0.901 0.017

OANA101 39.611 1 39.611 0.236 0.642 0.236

Gender * Age

TMOR101 784.000 1 784.000 4.301 0.077 4.301

APDT101 196.000 1 196.000 3.616 0.099 3.616

OANA101 462.250 1 462.250 2.752 0.141 2.752

Gender * English 
Home Language

TMOR101 372.181 1 372.181 2.042 0.196 2.042

APDT101 104.533 1 104.533 1.928 0.208 1.928

OANA101 78.948 1 78.948 0.470 0.515 0.470

a).	R Squared = .768 (Adjusted R Squared = .402)

b).	R Squared = .804 (Adjusted R Squared = .497)

c).	R Squared = .619 (Adjusted R Squared = .020)

Table 5. Linear regression analysis (Dependent Variable: TMOR 101)

Model
Independent  

Variables

Unstandardized 
Coefficients 

B
Std. Error

Standardized 
Coefficients 

Beta
t Sig.

Collinearity 
Statistics 
Tolerance

VIF

1

(Constant) 251.516 79.734 - 3.154 0.016 - -

English Home -1.756 0.691 -0.740 -2.542 0.039 0.790 1.267

Maths -1.627 0.789 -0.583 -2.061 0.078 0.837 1.195

Physical Science -0.240 0.732 -0.089 -0.328 0.753 0.911 1.098

2

(Constant) 250.634 86.266 - 2.905 0.027 - -

English Home -1.709 0.826 -0.721 -2.070 0.084 0.642 1.556

Maths -1.603 0.870 -0.575 -1.843 0.115 0.801 1.248

Physical Science -0.257 0.801 -0.095 -0.322 0.759 0.885 1.130

Mainstream/ECP -1.545 11.847 -0.042 -0.130 0.900 0.759 1.318

RESEARCH < 191www.sada.co.za / SADJ Vol. 76 No. 4



Moreover, and from the analyses of gender and age 
against students’ performances in selected first-year 
dental technology subjects (Table 3), it can be inferred 
that completing an additional year to the three-year 
formal mainstream programme enable ECP students to 
improve their performance in the ‘know-why’ theory and 
‘know-how’ laboratory-based subjects. Notwithstanding 
this however, the mean score of <50% for APDT 101 
supports the need for more rigorous DTMDT, which must 
be reviewed and revised continuously to ensure that  
pre-admission tests are developed to function for its  
intended purpose. Consistent with Poole, Catano and 
Cunningham, the robust monitoring between the theory 
and practical components of pre-admission tests facili- 
tates more valid and reliable admission procedures to be 
developed.12 

Concomitantly, it is recommended that socioeconomic 
and psychosocial variables be considered as previous 
predictive validity studies revealed that these variables 
positively correlate with academic performance.6,7 

In addition, it can be inferred that proficiency in Grade 
12 school-leaving subjects such as Mathematics and 
Physical Science do not necessarily translate to success 
in first-year university subjects. This supports Stemler’s15 

argument that measures of achievement such as school- 
leaving results are an excellent starting point, however, 
these results tend to measure only a narrow range of 
student abilities. Rooy and Coetzee-Van Rooy28 have 
therefore advised that students who are admitted into 
universities with school-leaving results below 65% will 
require additional support to succeed academically.

The higher number of African second language English 
students (Table 2) in the Dental Technology programme 
further suggests that concerted efforts are being made 
by DUT to address equity and redress, which are high on  
the South African higher education agendas.

Contrary to being an essential practice-specific pre-re- 
quisite for Dental Technology, the correlations between  
the DTMDT and SATAP results with first-year students’ 
results in TMOR 101, OANA 101 and APDT 101 were 
weak. As argued by Schwibbe et al.,4 a factor possibly 
contributing to this is that psychomotor measures such  
as DTMDT do not predict performance in tests with 
theoretically rich content such as TMOR 101 and OANA 
101. 

This does not explain the weak correlation between  
DTMDT and APDT 101, however, both of which pre- 
dominantly focus on psychomotor skills. Presumably, this 
could be a consequence of other contributing factors 
such as students’ personal qualities, teaching and learn- 
ing strategies used, and non-cognitive factors (student 
motivation and learning behaviour). 

Analogous to Schwibbe et al.4 and Alhadlaq et al.,13 a 
significant limitation of this study is that it only assessed 
the relationship between pre-admission variables and  
selected first-year subjects. A recommendation therefore  
is that future research considers a longitudinal and mixed 
methods study to examine students’ academic results 
through to graduation. 

This is to include a deeper theorisation on the inter- 
actions between cognitive, non-cognitive and psycho- 
motor abilities in the acquisition of laboratory-based 
techniques.

Even though pre-admission measures were not predic- 
tors of first-year Dental Technology students’ academic 
performance, the positive correlations between the selec- 
ted first-year subjects indicate that there is horizontal 
alignment or coherence between discipline-specific sub- 
jects within the first-year curriculum. Vahed, McKenna  
and Singh’s22 study further supports this. They revealed 
that Tooth Morphology and Oral Anatomy provide the 
underpinning conceptual knowledge needed to produce 
and repair (applied knowledge) various dental applian- 
ces taught in Applied Dental Technology. For instance,  
the above authors elaborated that students acquire  
knowledge on the structural and functional anatomy of  
the muscles of mastication and facial expression, which  
is the intellectual field of the Oral Anatomy discipline.  
This knowledge underscores Applied Dental Technology, 
which is the field of laboratory-based practice.22  

Ultimately, the aim of the Dental Technology programme 
is to provide an appropriate balance in training students 
for the field of professional practice through APDT 101 
while educating them on various disciplinary knowledge 
such as TMOR 101 and OANA 101. In view of the earlier 
recommendation to examine students’ academic results 
from first year to graduation, a concurrent examination 
on the horizontal and vertical alignments of the subjects 
in the Dental Technology undergraduate curriculum will 
further serve to provide in-depth understanding of the  
extent to which students are learning the required know- 
ledge and skills needed for industry. Herein is an area  
for further research, especially as Dental Technology  
programmes across South African UoTs are currently  
revising their  undergraduate curricula.  

Although the various pre-admission assessments used 
were not predictors of first-year Dental Technology stu- 
dents’ academic performance, a salient finding is that 
there are indications of horizontal coherence between 
discipline-specific subjects within the first-year curriculum.  

Examining the association between pre-admission tests 
and students’ academic results through to graduation 
is critical, especially as Dental Technology programmes 
nationally are realigning their curricula according to the 
revised South African National Qualifications Framework. 
This combined with a closer analysis of the horizontal  
and vertical coherence of all subjects in the revised 
undergraduate Dental Technology curriculum can facili- 
tate the learning pathways for students to succeed 
academically in  universities.   

CONCLUSION
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Maxillofacial and oral surgical (MFOS) audits are able to 
provide data to both current and prospective patients 
regarding the quality of care an institution is capable of 
providing. The more frequently performed MFOS pro- 
cedures can be determined and the allocation of fund- 
ing and resources can therefore be achieved more ap- 
propriately.

To conduct an audit to evaluate the workload and scope 
of practice of the MFOS unit of the Charlotte Maxeke 
Johannesburg Academic Hospital (CMJAH) for the year 
2015 by quantifying MFOS conditions and the respec- 
tive treatment modalities. 

The study was retrospective and cross-sectional.

Data was retrieved from the patient logbook of the unit 
which was then entered into a Microsoft Excel Spread- 
sheet. Pie graphs and bar charts representing the data  
were then generated.  

A total of 1 750 patients were treated in the unit. The 
male to female ratio was 1.3:1 and the majority of  
these patients were in their 3rd and 4th age decade.  
Most patients required a tooth extraction mainly for an  
impacted 3rd molar.

Dentoalveolar surgery was the most commonly perfor- 
med procedure followed by the treatment of facial frac-
tures. Pathological and other MFOS conditions were  
 

less commonly encountered. The CMJAH MFOS unit 
treats a high volume of patients according to compari-
sons with global studies. 

Johannesburg is the capital city of the Gauteng Province, 
which is the economic hub of the Republic of South  
Africa. The Charlotte Maxeke Johannesburg Academic 
Hospital (CMJAH) based in Parktown is one of the  
teaching hospitals of the Faculty of Health Sciences of 
the University of the Witwatersrand, Johannesburg. 

The hospital’s Maxillo-Facial and Oral Surgical (MFOS)  
department/unit treats a wide spectrum of diseases, inju- 
ries and defects affecting the head, neck, jaw bones, face  
and the hard and soft tissues of the oral cavity. These 
procedures are performed under both local and general 
anaesthesia. The unit manages patients referred from 
healthcare facilities in Gauteng as well as surrounding 
provinces and also treats citizens of the Southern African 
Development Community (SADC) countries that lack the 
necessary skilled professionals, facilities and resources. 

Clinical/surgical audits are widely used as a strategy for 
improving professional practice. Healthcare providers upon 
given feedback that their clinical practice is below standard 
are forced to modify that practice. A paper that reviewed 
a total of 140 studies concluded that audits lead to small 
but potentially important improvements in professional 
practice.1 A systematic review of surgical audits identified 
an important relationship between surgical audits and re- 
ducing the cost of healthcare by facilitating the provision 
of information and transparency on the performance of 
hospitals. 

This knowledge allows for improvement in the quality of 
care, which then leads to fewer complications and ulti- 
mately less cost.2 Auditing provides information regarding 
the more frequently performed procedures within a sur- 
gical unit. A stricter control can thus be kept on the 
purchasing of instruments and consumable items as more 
funding can be allocated to the more commonly used 
products. 

 

A number of audits conducted in various parts of the 
world have been reported in literature. A five-year audit 
of the MFOS department of Calabar Teaching Hospital 
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in Nigeria revealed that a total number of 1,437 patients 
were treated from 2005 to 2009.3 Adebayo et al. repor- 
ted results of another audit that was conducted in a  
Military hospital in Port Harcourt, which is part of the  
Niger Delta region of Nigeria.4 Both hospitals received 
referrals from a broad surrounding geographic area but 
the hospital in Port Harcourt supposedly only treated  
Nigerian military personal, explaining its lower patient  
volume.3,4 Adebayo et al. also found that the majority of 
patients treated at the Port Harcourt hospital could not 
afford specialised care, hence the low percentage of  
procedures that were actually performed.4 

An audit in the Muhimbili National Hospital in Dar es  
Salaam found that 456 patients visited the MFOS unit  
for treatment over a period of six years.5 The authors  
considered this volume as significantly high even though 
the population of Tanzania is currently estimated at 51.04 
million and the hospital was the only centre providing  
specialist MFOS services in the country. 

Asian studies comparitively reveal a much higher num- 
ber of individuals who required MFOS treatments. A  
study at the Dhaka Dental College showed a total num- 
ber of 768 patients who were treated in the year 2012.6  
Researchers of the Kyber College of Dentistry in Pesha-
war, Pakistan similarly found that a high number of pa-
tients were seen in the hospital’s MFOS unit.7 A total 
number of 2,764 patients were treated over a two-year 
period (January 2006 to December 2007) at an average 
of 1,382 patients per annum. 

The studies cited above show that smaller volumes 
of patients are managed in African nations as compared 
to certain Asian countries.3-7 One can attribute the high 
volumes of patients in Asian nations due to their ex- 
tremely high populations. The Nigerian authors Adebayo 
et al. suggest that their low patient volume was attri- 
buted to a lack of centres that are able to provide 
MFOS treatments.4 They also deduced that more pa- 
tients actually had MFOS conditions during those five 
years but due to the lack of skilled professionals and  
appropriate screening, referral was not possible.

The study of most significance was a six-month com- 
parison of the MFOS departmental statistics at the Chris 
Hani Baragwanath Hospital also in Johannesburg (CHBH) 
for the years 1987 and 2007.8 Damtew et al. studied 
how MFOS practice had changed in South Africa over  
a period of 20 years in terms of both patient numbers  
and spectrum of conditions. A total number of 609 pa- 
tients were treated in the MFOS unit during the first six 
months of 2007. This number had increased from 445  
in the year 1987. 

As far as conditions are concerned, Islam et al. of the 
Dhaka Dental College reported that maxillo-facial injury 
was most common followed by pathological and infective 
conditions.6 Uddin et al., whose audit was at the same 
institution found that the incidence of cleft lip and palate  
was considerably high.9 Even though both Nigerian stud-
ies described trauma-related conditions as the highest 
incidence in their facilities, there were also a conside- 
rable number of pathologic cases ranging from fibro- 
osseous lesions, salivary gland tumours, cysts, both  

odontogenic and non-odontogenic tumours as well as 
septic conditions such as osteomyelitis.3,4

 
The British Association of Maxillo-Facial and Oral Sur-
geons First National Audit report in September 2010 pre- 
sented a very broad scope of practice for specialists in 
the United Kingdom.10 The majority of participants prac- 
ticed dentoalveolar surgery which included the removal  
of impacted wisdom teeth, trauma-related procedures  
e.g. open reduction with internal fixation (ORIF) of the 
mandible, and minor oral medicine procedures such as  
the treatment of lichen planus. 

More than 80% of British surgeons were also involved 
in managing benign salivary gland tumours and cutane-
ous basal cell carcinomas. Surveys into changing trends 
in the scope of MFOS practice in Australia during 1990  
and 2000 revealed that dentoalveolar surgery was the  
most commonly performed procedure in both eras.11,12 
Brennan et al. observed that there was an increase in  
the rate of provision of services per specialist visit in  
the year 2000 as compared to 1990.11 

There were significantly higher numbers of treatments 
of MFOS pathology, reconstructive surgery, implantology, 
bone grafting and orthognathic procedures by dual quali- 
fied surgeons (those who held both medical and dental  
degrees).10-12 The scope of practice in other parts of the 
world was much broader compared to Africa, as the  
treatment of congenital deformities and oral malignan- 
cies were more commonly practiced.3-12

The research report is a retrospective, cross-sectional 
study of patients managed in the Maxillo-Facial and Oral 
Surgical (MFOS) unit of the Charlotte Maxeke Johannes-
burg Academic Hospital (CMJAH). The sample size con-
sists of all patients (in-patients and out-patients) treated 
in the unit over a one-year period (1st January 2015 to  
31st December 2015). 

Data was retrieved from the statistics of the CMJAH  
MFOS department which included a theatre logbook for 
cases treated under general anaesthesia and a patient 
register for cases treated under local anaesthesia at the 
Wits Dental Hospital (located in the CMJAH). The data 
collected was comprised of patient age, gender, month 
of procedure, diagnosis of condition, anatomical site of 
condition (for trauma and pathology) and the treat- 
ment/procedure performed. The data was entered into a  
Microsoft Excel Spreadsheet where graphical represen- 
tation was generated. 
 
The diagnosis of MFOS conditions was categorised into 
the following:
1.	 Trauma: This includes fractures of the facial skeleton 

and lacerations of facial and oral soft tissues as a di- 
rect result of trauma.

2.	 Pathology: including all tumour and tumour-like con- 
ditions including cystic lesions of the jaw bones and 
oral soft tissues.

3.	 Teeth requiring extraction: This includes all impac- 
ted, carious and mobile teeth. Also includes teeth ex- 
tracted prior to radiation therapy. NB: The patient  

METHODS AND MATERIALS
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number and not the number of teeth extracted was 
recorded.

4.	 Sepsis: including all abscesses, cellulitis and necrotic 
conditions.

5.	 Post-operative complications: This includes all dry/
septic sockets, oro-antral communications, displace-
ment of teeth into ectopic areas and septic hardware 
after ORIFS (infected fractures).

6.	 Temporo-mandibular joint disorders (TMD) including 
ankylosis and bruxism resulting in trismus and myofas-
cial symptoms.

7.	 Facial deformities and malocclusions.
8.	 Edentulous/partially edentulous patients requiring im- 

plants.

Treatments/procedures performed were categorised as 
follows:
1.	 Treatment of fractures of the facial skeleton either 

by open reduction with internal fixation (ORIF) or by 
closed reduction with inter-maxillary fixation (CRIMF).

2.	 Dentoalveolar surgery including the simple extraction 
of carious and mobile teeth as well as the surgical  
removal of impacted and unerupted teeth and full/ 
partial dental clearances prior to or during radiation 
therapy.

3.	 Oral soft tissue surgery.
4.	 Incisional and excisional biopsies.
5.	 Incision, drainage and debridement of sepsis.
6.	 Jaw reconstruction/bone grafts.
7.	 Orthognathic and orthodontic surgery.
8.	 Mandibular resections.
9.	 Temporo-mandibular joint (TMJ) surgery.
10.		Implant placement.
11.		Treatment of post-operative complications including 

the treatment of dry sockets, closure of oro-antral 
communications, removal of teeth displaced into the 
antra and removal of septic hardware and wires.

An application was made to the University of the Wit- 
watersrand Committee for Research on Human Subjects 
(Medical) who approved the research protocol uncon-
ditionally (Clearance Certificate Number M160744). Per-
mission for using the hospital and Wits Dental School’s  
statistics was sought from the School of Oral Health  
Science Hospital Research Committee.

A total number of 1,750 patients were treated as elec- 
tive cases in the CMJAH MFOS unit for the year 2015  
(1st January till 31st December). Five hundred and two  
patients (502) were treated under general anaesthesia  
and 1,248 were treated as day cases under local anaes-
thesia. The distribution of patients with regard to treat- 
ment under general and local anaesthesia is presented  
in Figure 1.

A total number of 995 (56,8%) males and 755 (43,2%)  
females were treated in the unit during the year 2015 at  
a ratio of 1.3:1. For the 502 patients treated under gene- 
ral anaesthesia, 345 were males and 157 were females  
at a ratio of 2.2:1. The 1,248 patients treated under local 
anaesthesia, on the other hand had a relatively equal 
gender distribution at a ratio of 1.1:1.

The age range of patients treated in the unit was from  
the 1st to the 9th decade with a mean age of 31,5 years 
(31,2 years for general anaesthesia and 31,8 years for  
local anaesthesia). Patients in their 3rd and 4th decades 
were more commonly seen under both general and local 
anaesthesia. 

The two extremes of age (very young and very elderly)  
had a very low frequency. There were 18 patients from 
both categories whose age was unrecorded and could  
not be traced due to unrecorded file numbers in the  
patient register. Figure 2 graphically demonstrates the 
distribution of patients according to their age group and 
volumes.

Ethical considerations

RESULTS

Workload

Gender

Age

Local anaesthesia (71.3%)
General anaesthesia (28.7%)

Patient volume distribution

Figure 1. Pie chart demonstrating the volume distribution of patients 
treated in the unit based on the type of anaesthesia administered.  
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Figure 2. Bar graph demonstrating the age distribution in decades.
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The percentage distribution of MFOS condtions are gra- 
phically represented in Figure 3. A certain percentage of 
patient conditions were not recorded in the patient reg-
ister. This category is labelled as “unknown” and com-
prised 3,7% of all conditions. One patient developed ge- 
neral anaesthetic complications after the induction phase 
and could not be operated on. This category is labelled 
as “cancellations” in Figure 3 and comprised 0,4% of  
all conditions.

The percentage distribution of the specific anatomical  
sites that were affected is graphically demonstrated in  
Figures 4 and 5 below. Certain patient records (2,4%)  
had unrecorded anatomical sites labelled as “unknown”  
on Figure 5. Sites for pathological conditions that were 
biopsied and treated under local anaesthesia are not in-
cluded as they were not recorded in the patient register. 

The percentage distribution of all procedures performed 
(both under general and local anaesthesia) is graphi- 
cally demonstrated in Figure 6. Some procedures were 
not documented and represented 0,8% of the total. 

Note that the quantity of procedures/treatments ex- 
ceeds the total volume of patients as multiple proce-
dures were performed on certain patients.

The volume of patients treated in the CMJAH MFOS  
unit during 2015 seems to be significantly high (1,750 
patients). Although no direct comparison can be made, 
as an audit of this nature has never previously been un- 
dertaken in the unit, anecdotal evidence suggests that 
the volumes have always been high which are compa- 
rable globally to audits conducted in Asian nations.5-7   

Damtew et al. reported an increase in the patient vol- 
ume at the CHBH due to the significant growth of the 
population within Johannesburg and the influx of foreign 
nationals from surrounding African countries.8 These fac- 
tors could apply to the CMJAH as both hospitals are  
about 20 km apart. A study also demonstrated how  
there is an average delay of 20 days at the CMJAH  
between an injury (facial fracture) and its treatment.19 
This is further evidence of the high patient volumes.  

The majority of these patients were treated under local 
anaesthesia due to the intense patient volume. It is sim- 
ply not possible for all these cases to be treated under 
general anaesthesia. Patient comfort and satisfaction for 
dentoalveolar surgery, sepsis drainage as well as inci- 
sional and excisional biopsies can be attained through 
effective local anaesthesia. The treatment under local 
anaesthesia reduces the pressure placed on the elective 
theatre slate and allows for substantially more patients  
to be treated. It also allows preference for the more se- 
vere cases to be treated under general  anaesthesia. 

The majority of patients treated in the unit were in their 
3rd and 4th decade with a mean age of 31,5 years.  
This result concurs with a study that found how the  
majority of individuals require 3rd molar surgery after the  
age of 20.14 Maxillofacial trauma was shown to occur in 
individuals of the same age group in western societies 
and the author attributed alcohol abuse predominant- 
ly in this group as a pivotal factor in the increased  
number of road accidents and incidents of interpersonal 
violence globally.15 

Conditions

Pattern of trauma and tumour/ 
tumour-like conditions

Procedures/treatments

DISCUSSION

Facial deformities
Edentulism/Partial edentulism
TMD
Cancellations
Unknown

Teeth requiring extraction
Trauma
Pathology
Post-operative complications
Sepsis

Distribution of conditions of the  
entire patient sample

Figure 3. Pie chart demonstrating the distribution of conditions of all 
patients seen in the unit.  
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Supra orbital fractures
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Orbital floor fractures
Facial tissue lacerations
Tongue lacerations

Mandibular fractures
Maxillary fractures 
Zygomatic complex 
fractures
Pan facial fractures
Frontal bone fractures

Anatomical site distribution/pattern of trauma 
for cases treated under general anaesthesia

Figure 4. Pie chart demonstrating the anatomical site distribution/pattern 
of trauma for cases treated under general anaesthesia.  
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In South Africa, mandibular fractures occurred mainly in 
patients between the age of 20 and 40 at the CMJAH 
according to Desai et al.16 The paper also noted that  
86% of these patients who were treated in this unit dur- 
ing a six-month period in 2004 were victims of interper- 
sonal violence. 

The male to female ratio for the entire sample was 1.3:1. 
The majority of global trends suggest that males are  
more commonly affected by maxillo-facial conditions.3-8 
Lee et al. described trends where males more commonly 
sustained facial fractures due to higher involvement in 
interpersonal violence and motor vehicle  accidents.15 

The majority of procedures performed under local anaes- 
thesia included dentoalveolar surgery primarily for surgi- 
cal removal of the 3rd molar. There is however no con- 
clusive evidence that identifies whether males or females 
more commonly undergo 3rd molar surgery. According  
to a study conducted in Pakistan by Khan et al., males  
were more likely to undergo surgical removal of im- 
pacted wisdom teeth. These authors do however state 
that studies conducted in Malaysia and Saudi Arabia 
showed contrary results.14 These conflicting findings can 
be attributed to various factors such as the difference in 
geographic areas and the diverse ethnicity of the area’s 
citizens.  

Fifty three percent (53%) of the entire patient sample 
required tooth extraction/s, which predominantly inclu- 
ded 3rd molar surgery. Traumatic facial injuries were  
also very prevalent. Audits conducted in Africa demon- 
strate how MFOS surgeons frequently treated facial 
fractures.3,4,5,8,9,17,18

 

This is contrary to Asian studies where specialists are  
more involved in treating pathological conditions.6,7,9  
The high volumes of trauma seen in the CMJAH unit is  
due to South Africa’s high incidence of violent crime and 
road accidents. 

Pathological conditions occurred in 9% of the patients 
in this audit. Specific tumour types were not included as 
part of the study. Anecdotal evidence suggests that a 
high prevalence of ameloblastomas affecting the man- 
dible occur frequently in the unit. This supports our find- 
ing that the majority of pathological lesions occured in  
the mandible. The management of malignant conditions 
such as squamous cell carcinomas were commonly per- 
formed in Bangladesh.6,9 

A British study also reported that head and neck onco- 
logic conditions were treated by maxillofacial and oral  
surgeons.10 According to the CMJAH policy however,  
malignancies are not directly treated in the unit. A full  
dental clearance if indicated is requested by either the 
oncology or ENT surgery departments, which subse- 
quently provide direct management in terms of surgery, 
radiation or chemotherapeutic treatments.            

Post-operative complications and sepsis were relatively 
low. Damtew et al. also reported a slight decrease in  
sepsis from 8% in 1997 to 6% in 2007 at the CHBH.8 
A possible explanation for this observation is that most 
patients are now self-aware and educated with regard 

to their health and seek treatment before conditions  
progress to severe sepsis. We also assume that the  
incidence of HIV-related deaths has also decreased in 
South Africa from 2005 due to the rollout of anti-retrovi-
ral medication.19 This view is supported by an American  
study which found that the epidemiology of sepsis in 
patients with HIV has changed significantly with advance-
ments in HAART (highly active antiretroviral therapy).  

Cheek
Tonsil and base of tongue
Zygomatic complex
Unknown

Mandible
Maxilla
Buccal Mucosa
Floor of mouth

Anatomical site distribution for  
tumour/tumour-like conditions.

Figure 5. Pie chart demonstrating the anatomical site distribution for 
tumour/tumour-like conditions.

3.8%
1.2%

1.2% 1.2%
2.4%

53.3%

30.5%

6.4%

Jaw resections
Oral and extra-oral  
soft tissue surgery
Orthognathic surgery
Implant placement
TMJ surgery
Post op complications
Unknown

Dentoalveolar surgery
Treatment of facial  
fractures 
Biopsies
Incision, drainage and 
debridements
Jaw reconstruction  
and grafts

Distribution of procedures performed  
on all patients seen in the unit

Figure 6. Pie chart demonstrating the distribution of procedures performed 
on all patients seen in the unit.
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These authors found a decrease in ICU admissions of  
HIV patients with septic conditions and an increase in 
survival rates.20 

Isolated conditions such as facial deformities, edentulism 
and TMD were not commonly encountered by the unit 
and only treated under general anaesthesia. We suspect 
that these conditions were seldomly encountered due to 
exorbitant costs associated with their treatment, particu-
larly for implant placements. 

Dentoalveolar surgery, which included 1,162 procedures, 
was the most commonly performed treatment type on 
the entire patient sample. This elevated procedure type 
can be credited to the increased number of patients who 
required 3rd molar surgery and other complicated tooth 
extractions. Developed nations like Australia also confirm 
a high prevalence of dentoalveolar surgery in their insti- 
tutions.11,12 

Brennan et al. reported dentoalveolar surgery rates of as 
high as 60-70% of all procedures performed by MFOS 
surgeons in Australia, followed by trauma surgery which 
ranked a very distant second.11 ORIFS performed under 
general anaesthesia constituted 55% of all facial frac- 
tures treated. ORIFS are normally indicated in patients 
with severe injuries and severe displacement to restore 
previous anatomic relationships. Edentulous and partially 
edentulous patients also benefit from ORIFS as they  
have a lack of stable occlusal contacts for closed 
reductions.21 

The indications of CRIMF include moderate displace- 
ment of the fractured fragments and a presence of  
stable occlusal contacts. The pattern of trauma in the  
unit revealed that the mandible was the most commonly  
fractured bone. Lee of the University of Christchurch  
found that the mandible was commonly fractured after  
traumatic incidents especially in cases of interpersonal  
violence, which could explain our finding.15 

The zygomatic bone was fractured in 10,8% of patients  
followed by the maxilla at 7,5%. This pattern explains  
why a significant number of CRFMS for mandibular  
fractures and certain maxillary fractures could be carried 
out. Isolated fractures of the orbital floor and orbital rim 
were treated by ORIF.

Biopsy of tumour/tumour-like conditions was performed 
on 5,1% of individuals. There is an atypical pattern where 
9% of the total sample of patients presented with a 
pathological lesion and only 5,1% of these lesions were 
biopsied. We again speculate that a certain number of 
patients were referred to specialists in other medical  
disciplines for definitive management of their conditions 
and biopsies were not performed on them. 

The frequency of orthognathic surgery and implant place- 
ments were low. Global studies from developing nations 
suggest that implant placements were not commonly 
performed due to the high costs involved.3-9 Bezerra et 
al. in a Brazilian hospital also reported a low incidence  
of dental implant placements between the years 2000 
and 2006. It was also noted that patients within the 
private healthcare system more commonly received den- 

tal implants due to them being able to afford the exor- 
bitant costs associated with the procedure.22

Similarly, implant placements at the CMJAH were not fre- 
quently done due to financial implications associated with 
components purchased from the manufacturer. Jaw re- 
section normally performed to remove tumours such as 
ameloblastomas, fibro-osseous and cystic lesions and the 
subsequent re-constructive surgery were infrequently per- 
formed due to a lack of patients presenting with these 
conditions. 

According to global workloads and trends, the CMJAH 
MFOS unit treats a significantly high number of patients.  
The scope of MFOS practice in the unit is relatively broad  
but the frequency of advanced procedures can be con- 
sidered as insufficient. Future studies should consider data 
that includes the private sector to establish a broader 
national trend. 

1.	 The Department of Health needs to consider acti- 
vation and budgeting for the previous MFOS units  
in other government hospitals (Thembisa, Leratong,  
Natalspruit and Helen Joseph) to reduce the workload 
of the current operating units.

2.	 The Department of Health also needs to consider re- 
vising its current budget to the hospital. An increase 
in funds would improve resources and allow for more 
advanced MFOS to be practiced.

3.	 The workload of the unit could be reduced by train- 
ing more dental practitioners in primary healthcare 
procedures such as the treatment of mandibular 
fractures and dentoalveolar surgery. This would free 
up time for registrars to broaden their scope of MFOS 
practice and also decrease the waiting time for 
patients.

4.	 For the adequate training of registrars, a certain  
amount of time should be dedicated to consultants 
in private practices who are more commonly perform 
advanced MFOS procedures.

5.	 A trauma fellowship could be included in the cur- 
rent teaching curriculum due to the high prevalence  
of trauma-related injuries and procedures. 

6.	 Record-keeping within the unit needs to be im- 
proved possibly by computerisation to decrease the 
incidence of incomplete records and allow simplicity 
for future surgical audits. 
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Previous studies indicate that the delivery of the com- 
pulsory community service (CS) programme was far from 
the intended objectives. It is plausible that the intend-
ed vision of the programme for the young graduates to  
“…develop skills, acquire knowledge, behaviour patterns  
and critical thinking that would help in their professional 
development and future careers.” may not be realizable. 

This study evaluated the extent to which CS programme  
enabled CS dentists to develop clinical skills.

A national cross-sectional study was undertaken on CS 
dentists. Adapted visual analogue scale (VAS) assessed 
the frequency of work performed and levels of skills or 
competency acquired.

A total of 217/235 dentists participated, (response rate  
of 92.34%). The clinical work undertaken and skills/com- 
petence acquired were positively correlated; [Mean (SD)= 
1.10 (0.326), 1.10 (0.359); r =0.945, p=<0.000, n = 217]  
 

respectively. This finding validates the associated loss of  
skills and competence because of lack of clinical expo- 
sure during CS. Specialised dental procedures were never 
or rarely performed during CS (89.5%). Similarly the level  
of skills acquired during CS was minimal.

CS in its present form disrupts continuing education and 
the development of learning and clinical skills. These co-
horts of dentists have entered independent practice less 
prepared; may fail to provide quality care to the public. 
The CS programme is regressive, and requires urgent re- 
view and reform. 

Compulsory community services, competence, clinical  
skills, scope of practice, specialised dentistry.

The moral and legal basis for the introduction of com- 
pulsory community service (CS) for health professionals 
is undebatable. The passed legislation (Republic of South 
Africa, 1997)1 saw medical professionals deployed across 
the country especially in rural and remote health centres 
in the country.3 For dentists, the first cohort was placed 
in July 2000.4 It was envisaged that “…the young grad-
uates would develop skills, acquire knowledge, behavi- 
our patterns and critical thinking that would help in their 
professional development”.2 Almost two decades later, 
only a singular study documented the experience of den- 
tists after four years of the initiation of CS.6 

It remains unclear whether this programme has achieved 
its intended goals or not. The evaluation of CS reveals a 
dichotomy of views, with proponents hailing the program- 
me as successful in reducing oral health inequity and in-
creasing access to care.6,8 Antagonists, assert that the  
programme perpetuates supervised neglect of inexpe-
rienced young doctors and dentists, which could contri- 
bute to harm of patients.2,6,12 In addition, these novice  
practitioners are expected to function in under resourced 
settings without guidance and support.2 

Multiple studies have indicated that the implementa- 
tion challenges remain unresolved. Reports show that  
provision of appropriate accommodation, support, infra- 
structure, materials and consumables remain inadequate.  
Nevertheless, health professionals continue to be suc-
cessfully placed in areas of need. 
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The challenges persist to date for all dentists partici- 
pating in CS. Financing and allocation of adequate re- 
sources remains a serious impediment to the provision 
of comprehensive oral health services. Anecdotal evi- 
dence suggests that health service managers do not  
prioritise oral health, relegating this service to manage-
ment of pain and sepsis in a majority of facilities. This 
status quo is a stark contradiction of the founding prin-
ciples of the programme to ensure that the “… provision 
of health services would improve for all citizens.”6 For the 
levels of skill and expertise acquired during training, most 
dentists maybe underutilised and over payed for the com- 
plexity of work they perform.
 
The objective of this study was to evaluate the extent  
to which CS provided an opportunity for dentists to un-
dertake complex dental procedures, as per the scope of  
practice and training received. In other words, to what  
extent has CS programme enabled dentists to hone their  
clinical skills and competence in “specialised dentistry”?  
This term “specialised dentistry” is used loosely to in- 
clude a set of clinical procedures that would not be rou-
tinely performed by dental therapists or oral hygienists  
as per their gazetted scopes of practice. 

We hypothesize that despite the CS programme being 
well intentioned, socially justifiable and morally admira- 
ble; it remains clinically regressive to the participating 
dentists. Which begs the question whether the CS pro-
gramme in its present form, should continue or should 
be reviewed and reformed to realize  its objectives. 

A nation-wide descriptive cross-sectional study was un-
dertaken on dentists who had completed community 
service in South Africa and who graduated from South  
African universities.

All dentists who were deployed in CS since its inception 
in 2000 to 2015 were eligible to participate in the study. 
South Africans who completed their dental education out-
side the country were excluded from the study. 

A total of 235 participants were required for the study, 
based on the following assumptions: precision of 95%, 
margin of error at 5% and study effect of 15%6 (pro- 
portion of dentists not satisfied or knowledgeable about 
community service). The sample size estimation was 
based on a finite population of approximately 3000  
dentists. The four schools of dentistry in the country 
graduate around 50 dentists per year for 15 years, giv- 
ing a total of 3000 community service dentists.

Several strategies were used to develop a sampling  
frame for this study: (i) the national and provincial oral 
health managers provided a list of present and past CS 

dentists in their jurisdiction; (ii) the clinical managers 
and the present CS dentists reviewed and updated the  
information of their previous employees. (iii) The gra- 
duation lists were sought from dental schools for the  
period of the study. These lists were harmonised to cre-
ate a comprehensive sampling frame from which partici- 
pants were recruited. Given that, some contact details 
were missing or not current, the researchers used the 
snowball technique to enrol more participants into the 
study. Dentists were included in the study only if they  
consented and were willing to complete the questionnaire. 

A structured questionnaire was emailed to all partici- 
pants in the updated mailing list. A follow up email was 
sent within two weeks to remind participants, there-
by improve the response rate. The data collection tool  
comprised of four sections, which evaluated the demo-
graphics, the complexity at which clinical procedures  
were done, the perceived level of clinical skills, compe- 
tence acquired, and challenges faced during CS. 

For the demographic variables the response options, 
were Yes or No, and a Likert scale with four responses 
(Emphatic yes; Yes; No; and Emphatic no) for questions 
evaluating challenges. The participants rated frequency 
of clinical procedures performed and skills acquired using 
the adapted visual analogue scale (VAS). The VAS score 
ranged from zero (0) to ten (10). 

The score of zero indicates the least or no intensity and 
ten (10), the greatest intensity. In this study, the score  
of zero was indicative of no clinical activity or procedures 
done; and no skills acquired or competence gained. 
The score of ten represents the greatest intensity, or full 
involvement in clinical activities and greatest skills ac-
quired, resulting in attainment of competence. 

For ease of interpretation, the scores for clinical activity 
were further categorised as follows: 

•• (0-2) = Never/rarely.
•• (2-4) = Sometimes. 
•• (4-6) = Often. 
•• (6-8) = Very often.
•• (8-10) = Always.

Similarly, the level of skill acquired and or competence level 
achieved was categorised as follows: 

•• (0-2) = Not at all/minimal.
•• (2-4) = Slight.
•• (4-6) = Moderate. 
•• (6-8) = Much. 
•• (8-10) = Greatest or much more.

Data were captured and cleaned in Microsoft Excel,  
and analysed in Statistical Package for Social Sciences 
(SPSS) ver.24. Measures of central tendency and dis- 
persion were computed for the numerical variables  
and proportions for categorical variables. Pearson’s  
correlation coefficient was computed to measure the re- 
lationship between the frequency at which procedures 
were undertaken and the level of skill or competence 

MATERIAL AND METHODS

a).	Study design

Study participants

Sample size determination

Sampling and recruitment of participants

Data collection

Data analysis
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developed as a consequence. ANOVA was undertaken 
to assess differences in outcomes (frequency of proce- 
dures and level of skills acquired) by year of community 
services, gender, race, institution.

A total of 217/235 dentists participated in the study, 
giving a response rate of (92, 34%). The mean age 
of 32.94 (5.184), and range of 27 years (Min 23: Max 
50) were recorded. The majority of participants were  
below 35 years of age (69.7%), female (58.6%), black 
African (78.0%), unmarried (78.3%) and (62.6%) were 
currently employed in the public sector (Table 1).

Community service dentists infrequently performed duties 
as per their scope of practice. According to (Table 2),  
89.9% of the time dentists never or rarely undertook any 
specialised dental procedures. Most visibly no Orthodon- 
tics was performed (100%), Prosthodontics (95.4%), Perio- 
dontics (92.6%), Endodontics (91.7%) and Maxillo Facial 
and Oral Radiology (90.3%).

Procedures that were undertaken relatively more often to 
always included Maxillo Facial and Oral Surgery (12.4%). 
However, these procedures were limited to suture place- 
ment and removal (33%), drainage of abscesses (32%), 
removal of impactions (14.3%), intermaxillary fixation (13.1%) 
and biopsy taking (7.6%). Largely, CS dentists spent frac- 
tionally less time performing specialised dentistry during the 
CS period, which was limited to less complex Maxillo 
Facial and Oral Surgery procedures.

According to the adapted VAS (Table 3), CS dentists did 
not retain their clinical skills and competence in specia- 
 

lised dentistry during CS. For example, for the procedures 
that were performed most frequently, i.e. Maxillofacial and 
Oral Surgery, was scored, X̄  (95% CI) =1.56 (1.44:1.69). 
This means the average level of skill acquired or com- 
petence developed ranged between 0-2; that is minimal.  

For other dental specialities, the levels of competence 
gained was equally dismal, most notably in orthodontics 
= 1.00 (1.00:1.01) and prosthodontics = 1.08 (1.03:1.13). 

This indicates grave regression in the clinical skills and 
competence of CS dentists, when compared to the pre- 
graduate years. Overall, the level of competence and cli- 
nical skills honed during CS was non-existent, negligible 
and unsatisfactory.

RESULTS

Socio-demographic profile of participants

Intensity or level at which procedures were 
undertaken during community service

Level of clinical skills (competence) acquired during 
community service

Table 1. Demographic characteristics and educational status.

Variable Frequency= 217 n (%) 

≤ 35 151 (69.7)

≥35 66(30.3)

Gender

Male 90(41.3)

Female 127(58.6)

Race

Black African 169(78)

Coloureds 6(2.8)

Indians 25(11.4)

Whites 17(7.8)

Current employment

Public Sector 136(62.6)

Private Sector 49(22.8)

Academic institutions 30(13.8)

Unemployed 2 (0.8)

Marital status

Married 47(21.7)

Unmarried 170(78.3)

Year of qualification

2000-2005 44(20.1)

2006-2010 86(39.7)

2011-2016 87(40.2)

Table 2. Frequency at which specific procedures were undertaken during community service.

Procedures X (95%CI) Visual Analogue Scale (VAS)

Never/rarely Sometimes Often Very often Always

Maxillofacial and Oral Surgery 1.56 (1.44:1.69) 64.5 23.0 5.5 5.5 1.4

Maxillofacial and Oral Radiology 1.18 (1.09:1.27) 90.3 4.6 3.2 0.5 1.4

Endodontics 1.15 (1.07:1.23) 91.7 4.6 1.4 1.4 0.9

Periodontics 1.09 (1.04:1.14) 92.6 6.5 0.5 0.0 0.5

Prosthodontics 1.07 (1.02:1.12) 95.4 3.7 0.0 0.5 0.5

Orthodontics 1.00 (1.00:1.00) 100 0.0 0.0 0.0 0.0

Overall Procedures 1.10 (1.05:1.14) 91.2 7.8 0.9 0.0 0.0

Table 3. Level of clinical skills acquired during community service.

Procedures X (95%CI) Visual Analogue Scale (VAS)

Not at all/minimal Slight Moderate Much Greatest or much more

Maxillofacial and Oral Surgery 1.55 (1.43:1.68) 65.4 21.7 6.9 4.1 1.8

Endodontics 1.17 (1.09:1.25) 89.9 6.5 0.5 3.2 0.0

Maxillofacial and Oral Radiology 1.18 (1.10:1.26) 89.9 5.5 2.3 1.8 0.5

Periodontics 1.09 (1.04:1.14) 92.6 6.5 0.5 0.0 0.5

Prosthodontics 1.08 (1.03:1.13) 94.5 4.6 0.0 0.5 0.5

Orthodontics 1.00 (1.00:1.01) 99.2 1.4 0.0 0.0 0.0

Overall Skills Acquired 1.10 (1.05:1.15) 91.7 6.5 1.8 0.0 0.0
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The results (Table 4) demonstrate highly significant pos- 
itive correlation between procedures performed [Mean  
(SD) = 1.10 (0.326), 1.10 (0.359); r = 0.945, p = < 0.000,  
n = 217]. This finding validates the association between 
work not done and loss of clinical skills and compe- 
tence across the specialities. 

It can be concluded that the lack of clinical work in 
specialised dentistry might have contributed to the loss 
of clinical skills and competence. Community service 
dentists ought to be exposed to a variety of critical and 
complex clinical cases, in order to improve and or sustain 
their critical thinking, clinical skills and competence.

Approximately 66.1% of CS dentists were satisfied with  
the placement process. Over half (57.1%) of the partici- 
pants indicated that the placement process was fair and  
that they were allocated to their place of preference 
(55.9%). Just over half of CS dentists (53.5%) were not 
satisfied with the accommodation provided.

Very few (33.9%) CS dentists indicated that the facilities 
were conducive and 31% indicated that the equipment  
was adequate to enable effective provision of clinical ser- 
vices. Most dentists (54.7%) were not supervised and al- 
most a quarter (24.8%) were the only dentist in the facility.  

Community Service dentists reported having adequate 
training going into placement (84.6%). There was a mis- 
match between the level of training received and type of 
service provision during CS. The overall perception of CS 
by dentists was ambivalent (49.6%).

The frequency at which “specialised” dental procedures 
were performed during community services did not differ 
significantly with critical demographic variables. Similarly, 
there were no statistically significant differences in the 
levels of clinical skills acquired during community service 
based on gender, race, training institutions, site and year of 
community services (Table 6).

Challenges experienced during community service

Association of demographic characteristics and 
outcomes of community service.

Table 5. Challenges experienced by dentists during community service.

Variables(x)
Yes 

n (%)
No 

 n (%)

Placement/allocation process

Were you satisfied with your placement? 143 (66.1) 74 (33.9)

Was the process of placement fair? 124 (57.1) 93 (42.9)

Were you placed where you actually wanted to be placed? 121 (55.9) 96 (44.1)

Condition of service

Was accommodation provided? 150 (68.9) 67 (31.1)

Were you happy with the accommodation? 101(46.5) 116 (53.5)

State of clinic readiness

Were the facilities conducive to provide an effective service? 74 (33.9) 143 (66.1)

Was the equipment adequate  to enable you perform your duties 67 (31.1) 150 (68.9)

Supervision and orientation process

Were you oriented before your programme started? 112 (51.6) 105 (48.4)

Were you the only dentist in the facility? 54 (24.8) 163 (75.2)

Was clinical supervision adequate? 119 (54.7) 98 (45.3)

Educational preparation

Has dental education prepared you for CS? 184 (84.6) 33 (15.4)

Overall perception 108 (49.6) 109 (50.4)

Table 4. Correlation between the frequency procedures performed and skills acquired.

Frequency Procedure Skills/Competence acquired r p-value

Endodontics 0.82 (1.410) 0.85 (1.504) 0.976 0.00

Maxillofacial and Oral Surgery 2.16 (1.853) 217 (1,876) 0.936 0.00

Maxillofacial and Oral Radiology 0.76 (1.504) 0.75 (1.490) 0.984 0.00

Periodontics 0.48 (1.132) 0.41 (1.089) 0.915 0.00

Prosthodontics 0.32 (0.952) 0.35 (1.023) 0.986 0.00

Orthodontics 0.02 (0.162) 0.3 (0.240) 0.960 0.00

Overall 1.10 (0.326) 1.10 (0.359) 0.945 0.00

Table 6. Association of demographic characteristics and 
outcomes of community service.

Mean (SD) Procedures 
performed

Skills/ 
Competence

Period (CS) X (SD) X (SD)

(2000-2005) 00.88 (0.855) 0.83 (0.915)

(2006-2010) 1.12 (1.130) 1.12 (1.098)

(2011-2015) 0.85 (0898 0.88 (0.998)

Anova (P value) 1.808; 2; 0.1664 1.7299; 2; 1.000

Gender X (SD) X (SD)

Male 0.96 (0.911) 0.92 (0.897)

Females 0.99 (1.053) 0.99 (1.107)

Anova (P value) 0.04731; 1; 0.828 0.242; 1; 0.6226

Institution X (SD) X (SD)

UP 0.95 (0.952) 0.93 (1.003)

Wits 0.73 (0.539) 0.72 (0.527)

UWC 0.87(0.881) 0.84 (0.962)

UL/Medunsa/SMU 1.06 (1.090) 1.04 (1.111)

Anova (P value) 0.9055; 3; 0.4392 0.8357; 3; 0.4756

Site of Comm Serve X (SD) X (SD)

Public Sector 0.89(0.87) 0.87(0.896)

Military 3.28(1.336) 3.28(1.483)

Anova (P value) 55.6855;1;0.0000 52.7558;1;0.0000
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Two major threats affect the validity of study findings: (i) 
chance or random error, and (ii) bias or systematic error.

 

Our study population consisted of 217 participants which 
is comparable to similar studies among compulsory com- 
munity service in South Africa.6,9 Additionally, sample size 
was determined for this study in order to minimise the 
possibility of random error. The nature of our data ana- 
lysis was simple and largely descriptive or hypothesis ge- 
nerating. This type of data analysis does not predispose 
our results to statistical error because of multiple analysis 
(Bonferroni correction). We can therefore conclude that 
our results may not be adversely affected by random error 
or chance, as a prerequisite for most analytical statistical 
analysis.  

Bias or systematic error occurs when a single or multiple 
factors distort the data and ultimately the research out- 
comes. Bias occur due to systematic error in the design 
(retrospective vs. prospective vs. concurrent), conduct (se- 
lection of participants; data collection and measurements); 
and analysis of a study. This descriptive cross sectional 
study is prone to selection and recall bias. The methodo- 
logy selected for this study, was meant to minimize and 
control these threats to validity. 

(i) Selection bias: First, we incorporated records from 
extensive and wide range of databases to develop an 
inclusive and comprehensive database. In order to reach 
all possible participants, given missing and incomplete 
personal details (details, emails and cell phones numbers 
etc.), the snowballing technique was used to track and 
update the list of possible participants extending over 15 
years.

The snowballing could probably result in findings that are 
systematically different from the population with respect  
to its demographics and research outcomes (objectives).  
If selection bias exists, it results in a lack of external vali- 
dity - that is, the extent to which the study results can be 
generalised to the population that the sample is meant to 
represent. The probable difference in the demographics is 
valid to the extent that it affects the research outcomes 
(level of skills acquired; intensity of clinical work done).  

The analysis of variance indicated that there are no sys- 
tematic differences in the outcomes of community service 
by age, race, gender and other causal factors (Table 6).  
We  could conclude that the differences in the biographi- 
cal variables are not causal to the research outcomes and 
the results could have external validity.
 
(ii) Recall bias: The period of community service was re- 
garded as the most significant factor affecting recall. We hy- 
pothesised that those who completed their community 
service earlier could have less recall, more so, if the events 
under study were less pronounced. The presence of this 

differential recall could invalidate the results. To minimise 
recall bias in design we incorporated questions from pre- 
vious studies.6,9 In addition, the intensity at which proce- 
dures were done and perceived level of skills attained were 
assessed using a more specific scale, the VAS rather than 
Likert Scale. Relatively fewer dentists completed commu- 
nity service between 2000-2005 (19.4%), compared to 
39.6% and 40.1% in 2006-2010 and 2011-2015 respec-
tively. Therefore, the impact elapsed time on bias in 
our study was significantly minimal (Table 6). Overall, the 
study had limitations, but the results are significantly 
consistent to provide reliable findings, which could be cau- 
tiously generalised. 

Since the introduction of the CS programme for medical doc- 
tors and dentists, other professional groups have lobbied 
for inclusion in this national programme. Notwithstanding 
the huge interests in the programme, anecdotal reports 
confirm the persistence of serious human resources and 
logistical challenges. 

These problems have hampered the clinical development 
of the novice practitioners and quality of services provided. 
To date, no study has evaluated the impact of the CS 
programme on the clinical and professional development of 
the participating dentists. Twenty years later, this study 
sought to evaluate the nature and extent to which the cli- 
nical benefits are conferred to dentists during CS. 

Specifically, this study assessed whether the programme  
provided any opportunity for the dentists to continue to  
hone their clinical skills and improve their clinical decision- 
making and competence following graduation. Based on  
the pre-graduate training and the scope of practice it is 
expected that dentists would during the CS year, con- 
tinue to undertake the majority of clinical procedures for  
which they have been trained. Suffice to say that CS  
dentists would largely be involved in specialised dentistry  
to ready them for independent practice. The term “spe- 
cialised dentistry” refers contextually to clinical procedures 
that would not be routinely performed by dental thera- 
pists or oral hygienists as per their gazetted scopes of 
practice. This would involve largely rehabilitative oral health 
services in disciplines such as maxillofacial and oral 
surgery, prosthodontics, orthodontics, periodontology and 
endodontics.
 
The findings indicate that over time the quality of services 
rendered during CS deteriorated due to poor support and 
limited resources. In 2002, Naidoo and Chikte5 reported  
that 74% of the facilities were conducive to provide oral 
health services. Four years on, only 65% of the services  
were ready.6 Fifteen years later, one in every three (33.9%)  
of the practices are viable for provision of comprehen-
sive services. This signifies a massive 55.6% attrition  
and decay in critical clinical infrastructure and resources.  
Similarly, the rate of decline was observed regarding the  
availability of appropriate and functional equipment; from 
76% (2002) to 31.1% (2017). Due to these challenges,  
little or no specialised dental services were undertaken.  
The impact of the aging infrastructure and lack of critical 
armamentarium has had a devastating impact on the CS 
programme for dentists. 

DISCUSSION

Critical assessment of validity of the results

Role of chance    

Role of bias

Comparisons of the findings with  
published literature
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According to the education literature, development of cli- 
nical competence is a function of lifelong structured learning 
process. Hence, the need for deliberate focus of competen-
cy-based education on the essentials that students must 
be able to do on their own, and during their early careers 
through continuing, self- directed and ongoing education.

According to Chambers11 competency is achieved through 
the transfer of learning from teachers to learners. It is only 
through continuing education that higher levels of compe- 
tency will be achieved and sustained. Ideally, a mandatory 
vocational programme like CS, if well implemented should 
provide opportunity for novice dentists to achieve desired 
levels of competence. During this period, dentists would 
progress predictably, as they manage complex cases 
under strict supervision. These individuals would integrate 
their learning and skills in a comprehensive manner, in 
preparation for independent practice.

It is evident that CS in its present form disrupts continu- 
ing education and interrupts the development of learning 
and clinical skills. Given the minimal clinical exposure, these 
cohorts of dentists, are most likely to enter independent 
practice less prepared, yet expected to provide quality  
care to the unsuspecting public.

The study was undertaken over a 15-year period, which 
might be prone to recall bias. This shortcoming was ad- 
dressed by using VAS which has more intervals (1 to  
10), thereby allowing participants to respond with greater 
precision. Compared to other measures of perception or 
experience like the Likert scale, the VAS improves the 
ability to separate the signal from the noise.

Additionally, a considerable number of dentists are still in 
the public sector and continue to experience the same,  
if not, worse clinical conditions as existed during their  
CS years.

Based on our findings, CS for dentists is regressive, re- 
sulting in loss of clinical skills and competence. The pro- 
gram fails to prepare the graduates for future work in 
independent practice, which is a serious indictment on  
the programme. For the target population, the CS pro- 
gramme entrenches and perpetuates inequality in oral 
health. During undergraduate training the, indigent and 
deserving communities are deemed as ‘interesting', ‘com- 
plex’ and ‘available’ cases. However, once in community 
service, the skills that are acquired by the graduates are 
not put to service of these communities. Paradoxically,  
the huge investment in training these graduates is not 
realised. Overall, the programme is regressive, akin to 
Pyrrhic victory, whichever way one looks at it.

In the present form, CS for dentists poses serious moral, 
ethical and administrative challenges. This program, while 
well intentioned, should be reorganised, reformed, or dis- 
banded. To reclaim the moral, social and educational 
credibility, as initially intended, this program requires ge- 

nerous allocation of critical resources. Alternatively, the 
following measures should be put in place:
1.	 Resources - Allocation of sufficient resources (human, 

financial and infrastructural) are critical in ensuring that 
services are well run, and dentists can provide a full 
array of specialised dental care. In so doing, dentists 
will be exposed to complex cases and be able to hone 
their clinical skills and competencies.

2.	 Supervision and support - Clinical competency con- 
tinuum dictates that novice dentists learn from 
experienced clinicians in order to improve their clinical 
skills and competence. Therefore, it is imperative that 
CS dentists are provided with  adequate support and 
leadership when they enter the profession.

3.	 Radical overhaul - In line with the impending National 
Health Insurance (NHI) programme, the CS programme 
cannot continue as a dentist-centric programme. 
Therefore, an appropriately reformed CS programme 
must include all categories of oral health care work- 
ers, based on need and the services they provide in a 
well-structured referral system. This will provide ample 
opportunities for dentists to focus on the specialised 
dental services, while other cadres undertake 
preventive and restorative work. 
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Tooth loss constitutes a major public health challenge, 
sharing common risk factors with non-communicable 
diseases.  

To report the relationship between tooth loss and serum 
cotinine levels in a population sample of mixed ethnic 
heritage from the Belville South area in South Africa.

Cross-sectional epidemiological study.

Subjects were invited from 2014 to 2016 according to 
a consecutive sampling technique and all those who  
met the inclusion criteria were  included.

In all, 1876 individuals were included, being 1416 females 
(75.5%), with a combined average age of 49.5 ± 15.3 
years. In total 46.7% of the sample was edentulous, with 
females presenting a higher proportion than males (50.7% 
vs. 34.1%, p < 0.001). 

The relative risk (RR) of being edentulous was higher for 
females (RR=1.8, 95% CI=1.35-2.41, p<0.001) and for 
participants with cotinine levels 15-299 ng/ml (RR = 1.37, 
95% CI=1.02=1.83, p=0.04) and ≥300 ng/ml (RR=1.51, 
95% CI=1.09-2.08, p=0.01). Maxillary incisors and man- 
dibular molars were the most prevalent  missing teeth. 

The burden of tooth loss is high in the studied population 
sample, as well their unmet needs for dental care. Female 
gender, tobacco exposure, and aging were associated  
with partial and total edentulism.

Tooth loss, edentulism, edentulousness, epidemiology oral 
conditions, serum cotinine.

Optimal oral health is an essential part of systemic  
health. Worldwide, oral diseases constitute a burden for 
3.5 billion people, being the most common non-communi-
cable diseases (NCDs).1 Following dental caries and peri- 
odontal disease, tooth loss is the third most prevalent  
oral condition in the world.2 Loss of natural teeth can 
lead to physiological and psychosocial limitations, impair- 
ment, disability, and handicap, particularly in the absence 
of prosthetic replacement, having a strong impact on oral 
health-related quality of life (OHRQoL).3 

A dentition with less than twenty teeth provides limited 
oral function, affecting chewing, speech, alveolar bone, 
and facial structures.2 Besides the local effects, complete 
edentulism has also been associated with nutritional de- 
ficiencies,4 gastrointestinal changes,5 kidney disease,6 car- 
diovascular disease,7 and increased mortality rates.8
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Tooth loss in relation to serum cotinine 
levels - A cross-sectional study from the 
Belville South area in South Africa



Tooth loss remains a major public health challenge, con- 
stituting a debilitating and irreversible consequence of  
untreated caries and periodontitis  in most cases.9

Oral conditions, including tooth loss, share important be- 
havioural and social risk factors with other NCDs, such 
as unhealthy diet, consumption of tobacco products, and 
alcohol.10 Socioeconomic inequalities also affect oral dis- 
eases and tooth loss, with disadvantaged communities 
being particularly affected despite global improvements.10  

In 2010, 158 million people (2.3% of the global popula- 
tion) were edentulous. Prevalence of severe tooth loss 
reduced between 1990 and 2020 from 4.4% to 2.4%. 
Global incidence also decreased from 374 cases per 
100 000 person-years in 1990 to 205 cases per 100 000 
person-years in  2010.2

Over the last decades, there has been a decrease in  
the prevalence of edentulism in developed countries,  
however, there is limited data on tooth loss in develop- 
ing countries, where health inequality remains high.11 In  
South Africa, the last national survey from 1988/1989 
reported a prevalence of 51.6% of edentulism for adults 
of mixed ancestry aged 35-44 years, from which 3.5%  
did not have dentures.12 To our knowledge, no studies  
have evaluated tooth loss in relation to serum cotinine 
levels and few epidemiological studies have reported  
tooth loss in the country, mostly through self-reported 
data.11,13 

Cotinine constitutes the main metabolite of nicotine, a 
highly addictive chemical found in tobacco products.14 
Given its long half-life, serum cotinine levels have been 
successfully validated and used in scientific studies as 
a biomarker for tobacco exposure.15 The present study 
included a convenient sample from the Belville South, a 
disadvantaged community located in the Western Cape 
Province in South Africa, characterized by a mixed ethnic 
background. Epidemiological data on tooth loss is essen- 
tial to define treatment needs for public health policies.2 
This study aimed to present epidemiological data on the 
relationship between tooth loss and serum cotinine levels 
in relation to age and gender for the Belville South area. 

 

This study was part of the Cape Town Belville South  
Vascular and Metabolic Health (VMH) study, which eva- 
luated non-communicable diseases in the Belville South 
Community, Western Cape, South Africa, as described 
previously in detail.16 

The Ethics Committee of the Faculty of Health and Well- 
ness Sciences of the Cape Peninsula University of Tech- 
nology provided ethical permission for the study (N14/ 
01/003a) and it was conducted in agreement with the 
Declaration of Helsinki. 

Subjects were invited from 2014 to 2016 according to a 
consecutive sampling technique and all those who met  
the inclusion criteria were included after signing the in-
formed consent to participate in the study. 

The inclusion criteria were: subjects 18 years or older 
with a mixed ethnic background (defined according to 
the South African Population Registration Act No. 30 of  
1950, repealed in 1991) living in the Belville South area. 
The exclusion criteria included subjects requiring pro- 
phylactic use of antibiotics, with intellectual disabilities, 
with cancer, undergoing renal dialysis, pregnant, or those 
who were too ill or unable to give written consent. This 
study is STROBE compliant.

One trained dental examiner used a portable dental  
chair with a portable overhead LED light to record clin-
ical data. Standard infection control measures from the 
Centre for Disease Control were followed. Present and 
missing teeth were recorded for each patient and the  
use of dentures was recorded through a questionnaire. 
Third molars were not included in the study as their in- 
clusion is optional. A reliability assessment was per-
formed between the examiner and a calibrator through 
the Cohen’s kappa statistic, with a κ (kappa) score  
of 0.79 for decayed, missing, filled teeth, as reported  
previously.17

The extent of tooth loss was calculated as described 
previously:2 edentulous (no teeth present), severe tooth 
loss (1-9 teeth present), moderate tooth loss (10-19  
teeth present), and functional dentition (≥20 teeth pres-
ent). The number of posterior occluding pairs was also 
recorded (presence of the tooth pairs 14/44, 15/45, 
16/46, 17/47, 24/34, 25/35, 26/36, and 27/47). Short-
ened dental arch (SDA) was classified as the number  
of teeth present from 15-25 and 35-45.

A fasting blood sample was collected for each partici- 
pant and kept cold until being transported to an ac- 
credited laboratory. The samples were processed and 
evaluated for serum cotinine levels using a chemilumi-
nescent assay (Immulite 1000, Siemens), as described 
previously.18 Cotinine constitutes the principal metab-
olite of nicotine, and it has been used as a biomarker  
for tobacco exposure due to its long half-life.15 The  
cut-off value of 15ng/ml was used in the current study 
to differentiate smokers from non-smokers, according 
to results from previously published literature.14,19,20

Normality assumption of missing teeth variable was as- 
sessed through the Shapiro-Wilk test, which indicated 
that the data was skewed (p<0.001). For categorical 
data, chi-square tests were employed, whereas for con- 
tinuous data, Mann-Whitney and Kruskal Wallis tests 
were employed.

Variables were presented as percentage proportion or 
mean and standard deviation (SD) in relation to age 
group, gender, and serum cotinine levels in order to  
comply with the standard presentation of data from  
WHO and to allow for comparison to other studies.

MATERIALS AND METHODS

Sample

Clinical examination

Extent of tooth loss and posterior occluding pairs

Serum cotinine levels

Statistical analysis
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A multinomial logistic regression, which is the regres- 
sion analysis used when the dependent variable is  
nominal with 2 or more levels, was used to explain the 
relationship between tooth loss category (dependent  
variable: edentulous, severe and moderate tooth loss 
and functional dentition), age, gender and serum coti- 
nine category (independent variables). 

Multinomial logistic regression was favoured over an  
ordered logistic regression since the proportional odds 
assumption was not met.21 Functional dentition was used 
as the reference category. Data were analysed using the 
Statistical Package STATA 15 (Stata Corp LP, College 
Station, TX, USA, 2017). The significance level was  
defined at 5%.

The study consisted of 1888 individuals, from which 12 
presented missing data. In total, 1876 individuals were 
included in the analysis, from which 1416 were females 
(75.5%) and 460 (24.5%) were males. The average age 
of the participants was 49.5 ± 15.3 years (range 18-
91). Data was evaluated according to the following age  
group categories: >24 years (n=117, 6.2%), 25-34 years 
(n=274, 14.6%), 35-44 years (n=271, 14.5%), 45-54 
(n=407, 21.7%), 55-64 (n=491, 26.2%) and ≥65 years 
(n=316, 16.8%).

In total, 46.6% (n=875) of the sample was edentulous, 
5.5% (n=104) had severe tooth loss (1-9 teeth present), 
19.0% (n=357) had moderate tooth loss (10-19 teeth 
present) and 28.8% (n=540) had a functional dentition. 
Only 4% (n=77) of the sample had all teeth present  
and 41.7% presented a shortened dental arch (SDA). 

Edentulousness was associated with gender, with 
50.7% of females being edentulous, as compared to 
34.1% of males (p<0.001, Figure 1). It was also as- 
 

sociated with age group, with the highest proportion  
for the group aged 65 and above (84.8%, n=268) and 
for the 55-64 years group (74.1%, n=364).

With regards to edentulous participants, 12.9% (n=113) 
had no dentures, 87.0% (n=761) had upper and lower 
dentures and 0.1% (n=1) had top dentures. There was 
no association between use of dentures and gender  
(Table 1, p>0.05).

Males had higher proportion of moderate tooth loss 
(22.6% n=104) as compared to females (17.9%, n=253, 
p=0.02). Moderate tooth loss was also associated with  
age group, with highest proportion observed in the group 
35-44 years (35.1%, n=95, p<0.001).

In terms of severe tooth loss, the proportion was higher  
for males as compared to females (7.6% vs. 4.9%, 
p = 0.03). Severe tooth loss was associated with age 
group, with the group 45-54 years presenting the high- 
est proportion (9.6%, n=39, p<0.001).

There were more males with a functional dentition than  
females (35.7% vs. 26.6 p< 0.001). For the young-
est group (<24 years), 85.5% had a functional dentition  
and it decreased with aging, dropping to only 2.8% for  
the oldest group (n=9, p< 0.001). 

The average number of teeth lost per person was 9.1± 
6.6 when edentulous participants were excluded (Table 2). 
There were no statistically significant differences be-
tween males (9.2 ±6.9) and females (9.1±6.4). The aver-
age number of teeth lost increased with aging, with the  
 

RESULTS

Extent of tooth loss

Figure 1. Extent of tooth loss according to gender and age group.

Table 1. Use of dentures among edentulous participants 
according to gender presented as % proportion and count.

No dentures  
%(n)

Upper and lower 
dentures 

%(n)

Top dentures 
%(n)

Males 14.0% (22) 85.4% (134) 0.6% (1)

Females 12.7% (91) 87.3% (627) 0

Total 12.9% (113) 87.0% (761) 0.1% (1)
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youngest group (< 24 years) presenting 3.9 ± 3.6 teeth 
lost and the oldest group presenting 15.4 ± 6.4 teeth  
lost (p < 0.001. Table 2). The average number of miss- 
ing teeth was nearly double for the maxilla, as compar- 
ed to the mandible (6.1± 4.7 vs. 3.1± 3.0, respectively. 
p< 0.001).

The four maxillary incisors were the most frequently miss- 
ing teeth in this sample (55.8%-54.6% Figure 2), together 
with mandibular first molars (53.3-54.0%). Lower incisors 
and canines were the least missing teeth (5.5-8.6%). 

There was no statistically significant difference between 
males and females regarding the average number of  
missing teeth according to tooth types (Figure 3).

Average number of missing teeth increased with increas-
ing age group for all tooth types (Figure 4). In the young-
est group (<24 years), incisors had the highest average  
for missing teeth (1.7±2.0). For the oldest group (≥65 
years), molars were the most commonly missing teeth  
(5.6±2.1).

On average, dentate individuals had 3.3 ± 2.9 pairs of  
posterior occluding teeth and it decreased from 6.0±2.2 
for the youngest group to 0.7±1.3 for the oldest group 
(Table 2). On average, males had 3.4±2.9 and females 
had 3.2 ± 2.9 posterior occluding pairs. 

When edentulous participants were excluded, 30.3% 
(n=303) of the sample had no posterior occluding pairs, 
31.3% (n=313) had 1-4 pairs and 38.3% (n=384) had  
5-8 pairs (Figure 5). The number of occluding pairs was 
not associated with gender, but it was associated with  
age group (p < 0.001, Figure 6).

From the youngest (<24 years) to the oldest age group 
(≥65 years), there was a drastic decrease in the pro- 
portion of 5-8 posterior occluding pairs, from 80.3%  
to 3.6%. The number of participants without posterior 
occluding pairs increased from 4.3 % in the youngest  
group to 72.8% in the oldest group.

Patterns of tooth loss

Posterior occluding pairs
Table 2. Average number of missing teeth and posterior occlu- 
ding pairs according to gender, age group, jaw, and tooth type. 
SD=standard deviation. *p<0.001.

Missing teeth Posterior occluding pairs

Mean SD Mean SD

Total 9.1 6.6 4.2 2.40

Gender
Male (n=303) 9.2 6.9 4.1 2.60

Female (n=698) 9.1 6.4 4.2 2.40

Age 
group*

<24 (n=113) 3.9 3.6 6.2 2.00

25-34 (n=249) 6.0 4.8 5 2.50

35-44 (n=225) 8.8 5.4 3.5 2.50

45-54 (n=239) 11.2 6.7 1.9 2.30

55-64 (n=127) 13.9 6.6 0.7 1.50

≥65 (n=48) 15.4 6.4 0.3 0.90

Figure 2. Prevalence of tooth loss according to tooth number in the maxilla and in the mandible.
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Figure 3. Average number of missing teeth according to tooth group by gender.

Figure 5. Prevalence of different categories of posterior occluding pairs according to gender and age group (p<0.001).

Figure 4. Average number of missing teeth according to tooth group by age group.
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Serum cotinine levels were measured in 1814 participants 
and categorized as <15ng/ml and ≥15ng/ml. From those, 
51.0% had serum cotinine levels below 15ng/ml (n=- 
924) and 49.0% (n=890) had levels ≥15ng/ml. Serum  
cotinine ≥15ng/ml was observed in 59.7% of all men  
and 45.6% of all women. 

Regarding age group, serum cotinine levels ≥15ng/ml 
were observed in 61.3% of the youngest group, 65.8%  
of the 25-34, 57.0% of the 35-44, 52.0% of the 45-54, 
44.2% of the 55-64 and 27.5% of the oldest group.

Cotinine categories were associated with tooth loss sta- 
tus, with most edentulous participants having cotinine 
levels below 15 ng/ml (56.6%, n = 479, p < 0.001) and 
most participants with severe tooth loss presenting cotin- 
ine levels ≥15ng/ml (n=54.8%, n=284, p=0.002. Figure 6). 
There was no statistically significant association between 
posterior occluding pairs and cotinine categories.

The expected risk for being edentulous was higher for  
females. The relative risk of being edentulous, for females 
was 1.8 (95% CI [1.35 to 2.41], p<0.001, Table 3) when 
compared to males.

The expected risk of being edentulous was higher for  
participants with higher cotinine levels. The relative risk  
of being edentulous for serum cotinine levels ≥300 ng/ml 
was 1.51 (95% CI [1.09 to 2.08], p= 0.01, Table 3) and 
1.37 (95% CI [1.02 to 1.83], p=0.04) for serum cotinine 
levels 15-299 ng/ml, as compared to cotinine levels <15 
ng/ml.
 
With a one-unit increase in age, there was an increase in 
the relative risk for participants being edentulous, having 
severe or moderate tooth loss.

To our knowledge, this is the first study reporting tooth 
loss in relation to serum cotinine levels in South Africa. 
Edentulism was highly prevalent and associated with fe- 
male gender. It increased remarkably from the age of 45 
and about 13% of edentulous participants had no den- 
tures. Around 30% of the sample had a functional denti- 
tion, with a higher proportion in males. Maxillary incisors 
and mandibular molars were the most frequent missing 
teeth. One-third of all dentate participants had no pos- 
terior occluding pairs. Serum cotinine levels that sug- 
gest smoking were observed in approximately half of  
the sample and high cotinine levels were associated  
with edentulousness and severe tooth loss.

Serum cotinine

Logistic regression analysis

DISCUSSION

Figure 6. Serum cotinine categories according to tooth loss status (p<0.001 for edentulous group, p=0.002 for severe tooth loss group) and 
number of posterior occluding pairs.

Table 3. Multinomial logistic regression for tooth loss status 
with functional dentition as the reference category.  
RR: relative risk, SE: standard error, CI: confidence interval.

Tooth Loss Category RR P-value 95% CI

Edentulous

Females 1.81 <0.001 1.35 2.42

Cotinine categories

15 - 299 ng/ml 1.37 0.04 1.02 1.83

≥300 ng/ml 1.51 0.01 1.10 2.08

Age 1.12 <0.001 1.11 1.13

Constant 0.001 <0.001 0.00 0.00

Severe tooth loss

Females 0.68 0.20 0.39 1.20

Cotinine categories

15 - 299 ng/ml 1.83 0.05 0.99 3.43

≥300 ng/ml 1.11 0.79 0.50 2.47

Age 1.07 <0.001 1.05 1.09

Constant 0.003 <0.001 0.00 0.01

Moderate tooth loss

Females 0.94 0.71 0.70 1.28

Cotinine categories

15 - 299 ng/ml 1.09 0.60 0.79 1.52

≥300 ng/ml 1.24 0.26 0.86 1.78

Age 1.03 <0.001 1.02 1.04

RESEARCH212 >



According to the South African national survey from 
1988/89, the overall proportion of edentulism was 12.6%, 
with a much higher proportion among adults aged 35-44 
years with a mixed ethnic background (51.6%).22 Con- 
sidering the present finding that 46.7% of the sample  
was fully edentulous, total tooth loss remains a burden  
in the country, particularly for the population with a mixed 
ethnic background. In a study from Petersen & Ogawa 
(2012), the authors reported the proportion of edentulism 
in subjects aged 65-74 in upper-middle-income countries 
to be 35%, which is remarkably lower than the nearly 
85% proportion reported for this age group in the cur- 
rent study.9

The worse situation of edentulism among females repor- 
ted in this study (50.7% of females vs. 34.1% for males) 
was comparable to the previously reported prevalence 
from the 1988/89 National Survey (57.4% of females,  
vs. 41% of males) and is in accordance with studies  
from other middle-income countries, such as Brazil23 and 
Indonesia.24 

It is likely that both biological, behavioural, and cultural 
factors influence the higher levels of tooth loss in females, 
including hormonal effects in the periodontium, higher 
caries, and extraction rate.25 In the present study, only  
4% of the sample had all their teeth present, which is  
lower than the 6.6% reported in the last epidemiological 
South African national  survey from 1988/89.26

Less than one-third of the sample had a functional den- 
tition, defined as the minimum number of natural teeth 
present required for maintenance of masticatory function 
and quality of life.27 The striking decrease in the number 
of participants with a functional dentition after the age 
of 55 in this study suggests decreased quality of life  
and the chewing ability for the majority of participants  
in these age groups. 

A study from Brazil reported the prevalence of func- 
tional dentition in participants aged 35-44 years to be  
54.6%, which is somewhat comparable to the 43.9% 
reported in the present study for this age group.28 The 
authors also reported a higher prevalence of functional 
dentition in males, similarly to the present study. 

Loss of posterior teeth can have a great impact on 
function. Having five or fewer posterior occluding pairs 
has a negative impact on oral impact on daily performance 
(OIDP) index.29 One third of the dentate sample included 
in the current study had no posterior occluding pairs and 
another one-third had 1-4 pairs, suggesting a reduced  
oral function for the majority of the sample. 

The patterns of tooth loss in this study show that 
maxillary incisors were the most frequent missing teeth 
in younger participants. In older groups, first mandibular 
molars and maxillary incisors were the most frequent 
missing teeth. Extraction of healthy maxillary incisors has 
been reported previously as a common practice among 
the population included in the study, as part of gang 
activity and social factors.25

Nearly half of the sample in this study had serum coti- 
nine levels compatible with smoking. Cotinine has been 

considered a reliable biomarker for tobacco exposure.30 

While severe tooth loss was positively associated with 
higher serum cotinine, edentulousness was negatively  
associated with cotinine levels. From the observed trend 
of decreased cotinine levels with increased age, it can  
be speculated that as oral health deteriorates through 
tooth loss, tobacco consumption decreases.

Several predisposing factors can explain the high pre- 
valence of edentulism observed. Lower-income has been 
linked to 2.5 higher odds of having tooth loss in com- 
parison to higher income and low socioeconomic status 
has been associated with worse health behaviours and  
lack of access to dental care.31 Furthermore, high expo- 
sure to tobacco is also remarkable in the studied popu- 
lation, which is not only a risk factor for oral conditions, 
such as periodontal disease, tooth loss, and oral mu- 
cosal lesions, but is also a crucial risk factor for other  
NCDs, such as diabetes, cardiovascular disease, cancer, 
and respiratory diseases.32 

The extraction of healthy maxillary incisors in commu- 
nities of mixed ethnic ancestry in the Western Cape in 
South Africa has long been recognized as a common  
dental modification that also contributes to the high pre- 
valence of missing teeth.33 In future studies, it would be 
interesting to evaluate a potential contribution of hypo- 
dontia to the burden of tooth loss in  South Africa.

Replacement of missing teeth in individuals without a 
functional dentition is important to improve masticatory 
function, nutritional status, and quality of life in general.29 
Social determinants of health also need to be addressed 
in order to improve the oral health status of disadvan-
taged communities.10 Implementation of strong tobacco 
prevention programs in middle-income countries such as 
South Africa needs to become a priority in terms of 
addressing common risk factors for tooth loss and other 
NCDs to improve quality of life.9 Promotion of oral health 
for this neglected population requires urgent attention in 
terms of policy-making.

The high number of female participants can point to se- 
lection bias. Since clinical examination took place during 
working hours, employed males were likely hindered from 
participating. Because tooth loss is largely the end result 
of long-lasting dental and periodontal disease, estimates 
of associations between outcomes and exposures are 
difficult to establish through cross-sectional designs. Fur- 
thermore, the inclusion of potential confounders for tooth 
loss, such as alcohol consumption, oral hygiene habits, 
systemic conditions, and the exact cause for tooth ex- 
traction would have been beneficial.

The current study focused on a population group of 
mixed-ancestry, hence the results cannot be extrapo- 
lated to the entire South African population. Considering 
the heterogeneous prevalence of edentulism within coun- 
tries and the lack of updated epidemiological data on 
tooth loss in South Africa, it is relevant to obtain data on 
other population groups in the country, particularly for 
underprivileged communities. In future studies, the re- 
lation between tooth loss and systemic diseases and 

Limitations
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conditions should be evaluated, considering the impact  
of edentulism on general health.

Lastly, recent epidemiological studies in the UK and US 
have used serum cotinine cut-off values as low as 3ng/ 
ml to distinguish between smokers and non-smokers.30 

In the current study, the traditional cut-off value of 15ng/
ml was used and the lowest value detected was 10ng/ml. 
Future studies should employ assays that have a lower 
detection range, as they can be valuable for detecting 
second-hand smoke. 

Findings from the present study indicate that the burden 
of tooth loss is high in the studied population sample, as 
well their unmet needs for dental care. Female gender, 
tobacco exposure, and aging were associated with partial 
and total edentulism. The common approach to modi- 
fiable risk factors for NCDs, such as tobacco interven-
tions, combined with access to preventive and restorative 
treatment has the potential to improve oral health status 
in this population sample.
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Pulpectomy is a conservative treatment approach for 
preventing the premature loss of primary teeth that can 
result in loss of arch length, insufficient space for erupt- 
ing permanent teeth, impaction of premolars, and mesial 
tipping of molar teeth adjacent to the lost primary molar.1  
Pulpectomy is a procedure which involves removal of  
the roof of pulp chamber in order to gain access to the 
root canals which are debrided, shaped, disinfected, and 
obturated later with a resorbable material. As a result, the 
tooth can be maintained in the arch without vital pulp 
tissue, without compromising the function of the tooth.1 
The most common complications associated with pul- 
pectomy, post-operative pain (PP) and/or swelling, com- 
mence after treatment. These are always unpleasant ex- 
periences for both patients and clinicians. The apical ex- 
trusion of infected debris or irrigation solution during the 
canal preparation or irrigation procedure may worsen the 
inflammatory response and cause periradicular inflamma-
tion and postoperative pain.1 

It is well-documented that the type of irrigation method 
affects the amount of apically extruded debris (AED) in 
permanent teeth. No study has evaluated the effect of 
different needle types on the intensity and duration of  
PP after pulpectomy in primary molars. Topçuoglu and  
colleagues1 reported on a trial that sought to compare  
the intensity and duration of postoperative pain after pul- 
pectomy using open-ended needles (OEN) versus side- 
vented needles (SVNs) in primary upper molars.

Fifty participants for each group were selected to par- 
ticipate in this trial. Patients were considered for inclu- 
sion if they had an upper primary molar teeth requiring 
pulpectomy; had no history of taking analgesics and 
antibiotic 12 hours before the pulpectomy; were coope- 
rative patients in ages ranging from 6 to 9 years; had an 
absence of internal or external pathologic root resorption; 
had sufficient coronal tooth structure and had teeth with 
at least 2/3nd roots remaining. Patients were excluded  
if they had teeth with greater than grade 1 mobility, sys- 
temic disease or special healthcare needs.
 
Only asymptomatic upper primary molar teeth with a  
diagnosis of pulp necrosis caused by carious exposure 
were included in the study. Periapical radiographs was 
taken to examine the periapical status of the teeth.

One hundred participants were randomized into two 
groups according to the type of irrigation needle used 
during pulpectomy by a trained dental assistant who  
was blinded to the study. The dental assistant recor- 
ded the participant number and group number on paper.  

Once the patient entered the facility and it verified the 
fulfilment of the inclusion criteria, the list was checked for 
verification of the group to which the participant would be 
assigned. Patient-related factors, such as age and sex, 
and pre-operative tooth-related factors were registered.  

Pulpectomy procedure for all patients was performed by 
an experienced operator, who was blinded to the aim of 
the study. The participants were also blinded.

The pulpectomy was carried out using a standardized 
procedure. After application of a topical anaesthetic, the 
tooth was anaesthetized with 4% articaine with 1:200 000 
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epinephrine. Following rubber dam isolation, caries was 
removed and the endodontic access cavity was opened. 
The necrotic pulp was ultimately confirmed by the ab- 
sence of haemorrhage in the canal. The working length 
(WL) was determined using an electronic apex locator.  
The WL of each root canal was set at 1mm shorter  
than the ‘0.0’ mark on the apex locator.

In both groups, the root canals were shaped using Revo-S 
files at a speed of 300 rpm, up to size 35. In the open- 
ended needle (OEN) group, canals were irrigated with 
5 mL 1% sodium hypochlorite (NaOCl) using a syringe 
and a 30-G OEN placed 2 mm short of the WL during  
the canal preparation. 

In the side-vented needle (SVN) group, canals were 
irrigated with 5 mL 1% NaOCl using a 30-G double SVN 
placed 1 mm short of the WL during the canal prepa- 
ration. The canals were then dried and obturated with 
Vitapex paste. The paste was inserted into the canals 
using a lentulo spiral at low speed. The quality of the  
canal filling was evaluated by periapical radiography, 
and the teeth were then permanently restored. The oc- 
clusion was  checked.

A questionnaire was given to the participants’ parent(s)  
to note the postoperative (PP) intensity of their children  
at six, 12, 24, 48, and 72 hours, and finally one week  
after the pulpectomy. All participants and their parents 
were trained to use the pain intensity scale by a re- 
searcher blinded to the groups. 

To ensure standardization, the pain intensity at each  
time interval was noted by the participant under the 
supervision of the same parent. In cases of severe pain, 
the parent was advised to administer the ibuprofen (if 
contraindicated, paracetamol), which was prescribed at  
the end of the session. PP was measured using a four- 
point pain intensity scale (verbal rating scale) where 0  
meant no pain; 1-slight pain; 2-moderate pain and 3- 
severe pain. These were linked to faces which the child 
has to choose. 

The differences between the groups as regards demo- 
graphic data and quantity of analgesic medication in- 
take were not significant (P>.05). Three participants (two 
participants from the OEN group and 1 participant from  
the SVN group) were excluded from the study because 
they did not come to the recall visit. 

There was no difference concerning the distribution of 
treated teeth between the groups (P>.05). Over-filling  
was observed in three participants in the OEN group and 
in four participants in the SVN group (P>.05). The mean 
postoperative scores at 6, 12, and 24 hours were signif-
icantly higher in the open-ended needle (OEN) group  
than in the side-vented needle (SVN) group (P<.05). 

At 48 hours, 72 hours, and 1 week, there was no sig- 
nifi-cant difference between two groups concerning PP 
intensity (P>.05). In both groups, the highest PP intensity 
was recorded 6 hours after the treatment, with the pain  
decreasing over  time.

The researchers concluded that Root canal irrigation with 
a side vented needle (SVN) caused less postoperative 
pain (PP) compared to the use of an open ended needle 
(OEN) at the first 24 hours. The intensity of the PP in the 
SVN group was also significantly less when compared  
to the OEN group. 

The side vented needle appears to provide better out- 
comes as regards postoperative pain when compared 
to the open-ended needle. As this is often a traumatic 
procedure for the child, any procedure that reduces  
the risk for adverse events such as postoperative pain 
should be considered. 
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The mandibular overdenture retained by two implants 
(2-IOD) has been considered an effective treatment  
option to improve the retention and stability of a con- 
ventional denture. A number of professional bodies and 
consensus reports in the field of prosthodontics as sup- 
ported the view that the restoration of the edentulous 
mandible with a conventional denture is no longer the 
most appropriate first choice prosthodontic treatment. 

There is now overwhelming evidence that a two-implant 
overdenture should become the first choice of treatment  
for the edentulous mandible as there was a substantial 
body of evidence that has demonstrated that patients' 
satisfaction and quality of life with implant supported 
mandibular overdentures is significantly greater than for 
conventional dentures. However, it is also accepted that 
the two-implant overdenture is not the gold standard of 
implant therapy but in many setting where resources are 
available, it should be the minimum standard sufficient  
for most people, taking into account performance, pa- 
tient satisfaction, cost and clinical time. In the absence of 
resources, the conventional mandibular denture remains  
a viable treatment option to restore chewing function.

Similarly, in the last few years, a series of clinical studies 
showed that the use of a single midline implant (1-IOD)  
to retain a mandibular overdenture resulted in positive 
impacts compared with the conventional denture con- 
cerning dental patient-reported outcomes.1 However there 
are few published studies that have compared the out- 
comes of  1- and 2-IODs (implant overdentures). 

de Resende and colleagues (2021)1 reported on a trail 
that sought to compare the outcomes of the mandibu- 
lar overdenture retained by one and two implants, by  
assessing the effects of treatments on patient satisfac- 
tion and oral health-related quality of life.

 

This was a parallel two-group randomized clinical trial  
that targeted fully edentulous patients. For inclusion, eli- 
gible edentulous participants had to be healthy and have 
sufficient bone availability in the anterior region of the 
mandible for placement of an implant at least 8 mm in 
length. 

Exclusion criteria involved any general or local contra- 
indication for implant treatment, presence of oral condi- 

 

tions that demand additional treatments such as the  
presence of oral lesions and temporomandibular dis- 
orders. Non-collaborative individuals or unable to attend 
the study appointments for longitudinal data collection 
were also excluded. The targeted minimum sample size 
was 48 participants, 24 in each treatment group.

All eligible participants received a new set of complete 
dentures, fabricated according to a conventional clinical 
protocol that included preliminary impression with stock 
trays and irreversible hydrocolloid, final impression with 
custom trays and zinc-oxide eugenol paste, interocclusal 
record in centric relation and articulator mounting, teeth 
arrangement in bilateral balanced occlusion, try-in visit, 
denture delivery and post-insertion visits for adjustments.  

Then, after a minimum 3-month period of complete den- 
ture use, participants were invited for baseline data col- 
lection and randomly assigned to one of the two treat- 
ment groups: overdenture retained by one implant (1-IOD 
group) or two implants (2-IOD group). Randomization  
was performed by an external collaborator blinded to 
group assignment identification.

Assessment of bone dimensions in the interforaminal  
region was performed using panoramic and lateral cepha- 
lometric radiographs. Tissue level Straumann® Standard 
Plus SLActive® Regular Neck implants, 4.1mm diameter, 
were inserted in the mandible midline (1-IOD group) or  
the lateral incisor-canine area bilaterally (2-IOD group), 
using a single-stage approach. After insertion, the im- 
plants received a 1.5mm height healing cap and suture.  
The denture was milled to prevent stress to the implants 
and the patient was instructed to have a soft diet and 
to restrict the use of the lower denture, when possible. 
Postoperative care included paracetamol 750mg in case 
of pain, soft diet, and 0.12% chlorhexidine mouthwash  
for 1 week.

After a 3-week healing period, a 3.4 mm retentive tita- 
nium anchor abutment (Straumann) was connected at 35 
N.cm with a torque wrench. The corresponding elliptical 
matrix (Straumann) was incorporated using a chairside 
procedure for intraoral pickup with self-curing acrylic resin. 
Then, the patient was instructed about oral hygiene,  
proper handling of the overdenture, and need for regular  
recall appointments. All implants were inserted by a single 
surgeon and the prosthodontic steps were performed  
by a  single  prosthodontist.

INTRODUCTION

MATERIALS AND METHODS

2.	Single versus two-implant mandibular overdentures 
using early-loaded titanium-zirconium implants with 
hydrophilic surface and ball attachments: 
1-year randomized clinical trial

GP de Resende, LM Jordão, JA de Souza, M Schimmel, CR Leles. Single versus two-implant 
mandibular overdentures using early-loaded titanium-zirconium implants with hydrophilic surface 
and ball attachments: 1-year randomized clinical trial. Clinical Oral Implants Research. 2021; 32: 
359-68.
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Participants were assessed at baseline before implant 
surgery and after 6 and 12 months of overdenture use. 
Primary outcomes included two dental patient-reported 
outcomes-satisfaction with the dentures and oral health- 
related quality of life (OHRQoL) impacts, and the patient's 
chewing function.

Chewing function was assessed by means of a mixing 
ability test using a two-colour chewing gum. The partic-
ipants were requested to chew for 20 cycles in their 
preferred chewing side and the chewed specimens were 
collected, rinsed in tap water, and stored in a transpa- 
rent plastic bag. Then, the specimens were flattened at 
a 1 mm thickness, and the two sides of the flattened 
specimen were scanned using a flatbed image-scanning 
device at a 300 dpi resolution. The image pairs were 
analysed using the ViewGum© software to measure the 
variance of the hue (VOH) as the measure of colour mix- 
ing. The VOH value ranges from 0 to 1, and the smaller  
the VOH value, the greater is the colour mixing, which 
means better chewing function.

In the first phase of this trial, 65 participants were se- 
lected and received a new set of complete dentures. In 
the second phase, 18 participants (27.7%) were exclu- 
ded and the remaining 47 participants were assessed at 
baseline and randomized to the 1-IOD group (n=23) or 
2-IOD group (n=24). The participants’ age ranged from  
44 to 81 years (mean=65.4; SD=8.5), and 35 (74.5%) 
were female.

A total of 71 implants were inserted in the two groups  
(23 in the 1-IOD and 48 in the 2-IOD groups). Implant 
lengths were 8, 10, and 12mm, distributed in the 1-IOD 
group (n= 6, 12, 5) and 2-IOD group (n = 28, 14, 6), res- 
pectively. A significant difference was found between 
groups (p=.039), since greater proportion of 8 mm im- 
plants were inserted in the 2-IOD (58.3%) compared with 
the 1-IOD group (26.1%). After implant surgery, three  
participants of the 2-IOD group had early implant failure 
during the healing phase, one implant failure for each 
participant. These patients had a new implant inserted 
after 3 months and early implant loading according to the 
study protocol. There was no implant failure in the 1-IOD 
group. Therefore, the overall implant survival rate was 
95.7%, and no failure occurred after implant loading.  
There were missing data from one participant (1-IOD  
group) who failed to attend to the 1-year follow-up. 
Moreover, the comparison of implant survival rates be- 
tween groups (1-IOD = 100%; 2-IOD = 94.1%) was not 
statistically significant (z = 1.188; p=.234).

Results concerning the changes in overall OHRQoL  
scores showed that there was a marked improvement 
after insertion of new dentures in both groups, as well  
as at the 1-year follow-up compared to the baseline 
measurements. Similar results were observed for the 
specific domains in the OHRQoL tool that was used. 
There was also significant improvement in patient satis- 
faction with the mandibular denture for all subscales, 
except satisfaction with aesthetics. A slight decrease in 
the satisfaction with the maxillary denture was observed 
for the 2-IOD group after 1 year.

There was also progressive improvement in chewing 
function in the 1-IOD group after 1-year compared with  
the baseline (p< .001) and 6-month (p = .002) assess- 
ments. Improvement in the 2-IOD group was observed 
from the 6-month to the 1-year  follow-up (p =.023).

The findings form this trial support the use of both 1-  
and 2-IOD for complete denture wearers, and also sup- 
port the conclusion that the 1-IOD is an acceptable al- 
ternative as a secondary option for the 2-IOD treatment. 

The results of this trial suggests that treatment outcomes 
are not fully dependent on the number of implants (1  
vs. 2), and the decision between the two treatments may 
be based on the patient's individual factors and pre- 
ferences.
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The pantomograph (Figure 1) shows an incidental radio- 
paque mass in the 3rd quadrant. 3D MIP (Figure 2) and 
a sagittal CBCT slice (Figure 3) indicates an impaction 
of the maxillary central incisor. A reconstructed PAN 
(Figure 4) demonstrates a retained 53. With intraoral radio- 
graphs (Figure 5 and 6) demonstrating multiple miniature 
tooth-like structures. These are characteristic representa-
tions of compound odontomas.

In 1866 Broca introduced the French term odontome,  
which was initially used to refer to all tumours of odonto- 
genic origin. The English term, odontoma, has subse- 
quently become favoured over the former. Throughout the 
years' several classifications were presented. In 1971 the 
WHO defined two types, namely: compound, and complex. 
Originally known as benign mixed odontogenic tumours. 
Their tissues and respective cells appear morphologically 
normal, though lack structural arrangement. This deficien- 
cy gave rise to the opinion that they are hamartomatous 
malformations/lesions rather than true neoplasms. 

Their growth potential is more restricted when compared  
to the complex odontoma. Thought to cease with the end 
of the tooth forming years. Clinical features are few, which 
may be limited to a mild firm asymptomatic swelling. Often  
incidentally discovered during routine radiographic exa- 
mination or investigation of an unerupted permanent or 
retained primary tooth. Early lesions appear completely 
radiolucent. As they mature, internal features range from 
radiopaque specs to a mass, consisting of a few to se- 
veral hundred miniature malformed tooth-like structures  
known as denticles. The encompassing connective tis- 
sue capsule appears as a peripheral narrow radiolucent 
zone, surrounded by a thin sclerotic border similar to a 
tooth crypt.
 
More than two-thirds of cases are diagnosed before the 
age of 20-years-old. Sex predilections are negligible. With 
a notable preference for the anterior jaws, particularly the 
maxilla. Treatment consists of conservative enucleation. 
Sparing adjacent unerupted teeth may be viable based on 
a favourable prognosis for eruption.        
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The included images depict the most common lesion of odontogenic origin found in the maxillofacial region.  
What are the important radiological features and what would your provisional diagnosis be?
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People have contemplated what it entails to be good and 
to do good. Philosophers propose that being good is 
an idea about yourself or others, while doing good is an  
action, towards yourself or others. Other theorists feel  
that those who want to ‘be good’ actually want to ‘be  
seen as good’, while those who strive to ‘do good’ are 
more concerned with following some calling or moral  
character. If we consider the dental situation, it raises the 
question of whether the motivation to do good should 
reign over the practical delivery of good dental treatment. 

This brings up many new considerations related to be-
ing good and doing good, and whether we are looking  
at good in terms of the practical performance of the cli- 
nical work or in terms of addressing the patient’s best  
interests and welfare. 

This paper will explore some of the interesting dilemmas 
that clinicians may face in their daily practices. It aims to 
raise their awareness of the differences between patients’ 
demands, actual needs, as well as their own philosophy 
towards treatment provision.

During a recent exchange of views with some colleagues 
the concept of what it means to “Be Good” was debated. 
The question arose as to whether the “good” was in  
terms of life in general, or dentistry in particular, and  
who was doing the judging, the person themselves, their 
peers or their patients? 

One interesting comment was, “I’m not interested in dying 
having been good, I’m interested in dying having done 
good”. This led to further deliberations as to whether  

there was a difference between being good and doing  
good, and if so, which was more important. This paper  
will explore some of the interesting ideas related to being  
and doing good from a philosophical standpoint initially,  
and then with specific reference to us as professionals  
in dentistry.

Philosophers have postulated that “being good is an ab- 
straction, an idea about yourself or others, while doing 
good is an action, towards yourself or others”. Being 
good implies a moral judgment, where you are judging  
the inner quality of a person, while doing good is a fac- 
tual judgement about their actions towards themselves  
or others”.1

Other theorists felt that being good was (is) a more super- 
ficial and materialistic approach that entailed judging the 
inner quality of someone by the appearance of things.  
Doing good evaluated a person on a phenomenological 
level by judging their actions, and not the person.2  Some 
academics and truth-seekers disagreed with these ideas, 
and felt that too many people seemed to occupy them-
selves with trying to be good but perhaps did not spend 
as much energy trying to do good. 

Those who want to ‘be good’ could actually be wanting  
to ‘be seen as good’, while those who strive to “do good’ 
are not concerned with appearances or how they are 
seen, but rather with following the calling of their soul and 
moral character. The former will not be bothered about 
perceptions of others because they will be busy acting 
good (in the right way) and putting right what is mis- 
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placed or unbalanced. In so doing the will also be acting 
out of the meaning and not the pretext, especially as the 
appearance of things changes constantly.2 

Plato proposed the idea of moral absolutism and rela-
tivism. He believes that there is a universal standard of  
morality that encompasses all moral and ethical princi- 
ples, and in which all actions are either right or wrong.  
He argues that if this code is used as a criterion for  
judgment then individuals intentions, and beliefs, as well 
as intended or unintended consequences of their actions 
are irrelevant.3 Other followers of this notion such as Kant  
add “Act only if you can, at the same time, will that it 
should become a universal law”.4 

When raising the question of “what is the good”, Aristotle 
suggests that the ethics of this should not be a theore- 
tical discipline, and stresses that we must not look for a  
list of items that are good. Such a list is easy to compile, 
and may include, for example, ”that it is good to have 
friends, to experience pleasure, to be healthy, to be hon-
oured, and to have certain virtues such as courage”.5  
According to him the difficult and controversial question 
arises when we ask whether certain of these goods are 
more desirable than others. His search for “the good” is 
actually a search for the “highest good”, and he assu- 
mes that the highest good, has three characteristics: “it  
is desirable for itself, it is not desirable for the sake of  
some other good, and all other goods are desirable for  
its sake”.5 

He purports that no one tries to live well for the sake  
of some further goal, but rather that “being happy is the  
highest end, and all subordinate goal - health, wealth, and 
other such resources - are sought because they promote 
well-being”.5 He further asks what the “function, task, or 
work of a human being is”, and suggests that it consists 
in “activity of the rational part of the soul in accordance 
with virtue, and encompasses both the psychological  
and biological works”.5 The soul has “distinct capacities 
which include the nutritive soul, responsible for growth  
and reproduction, the locomotive soul for motion, the  
perceptive soul for perception, and so on”.3 

In addition, he states that “human beings are the only  
species that have not only these lower capacities but a 
rational soul as well, and what sets them apart from oth-
er species, is their capacity to guide themselves using 
reason”.5 Aristotle also writes that if reason is used well,  
then humans will live well and be happy.5 But in order 
to do anything well they also need to possess virtue or  
excellence, and only involve themselves in activities that  
are in accordance with these qualities.5 He cautions that 
its not enough to just exist in a certain state or condition 
of virtuosity, but that living well consists also of actually 
doing something good and righteous.5 He proposes that 
in order to be fully happy one must possess others  
goods as well, such as “friends, wealth, and power”.5 

And one's happiness is endangered if one is "severely 
lacking in certain of these advantages”3 (inverted com- 
mas for quoted text). 

Other philosophers questioned him on this by asking  
if one's ultimate aim is to be virtuous, then why should  
it make any difference to one's happiness if they have  

or lack these other types of good? His only response  
was that their virtuous activity would be diminished or  
defective by their lack, and believed “someone who is  
friendless, childless, powerless, weak, and ugly will not  
find many opportunities for virtuous activities over a  
long period of time, and the little they accomplish won’t 
be of great merit”.5 However he cautioned [iii] that while 
living well did rely to some extent of good fortune, the 
highest good, and most virtuous activity, does not come 
by chance, and each person themselves must take 
shared responsibility for acquiring and exercising their  
virtues.5 These twelve virtues are: Courage, Liberality,  
Magnificence, Magnanimity, Ambition, Patience, Friend-
liness, Truthfulness, Wit, Modesty and Justice.6  

Current literature is replete with affirmations and phrases 
about being good and doing good such as “Those who do 
good are designed or disposed, sometimes impracticably 
and too zealously, toward bettering the conditions under 
which others live”. “Life’s most urgent question is ‘What 
are you doing for others?’”; “Well done is better than well 
said.”; “What you do makes a difference. And you have 
to decide what kind of difference you want to make”;  
and “Every man is guilty of all the good he didn’t do”.1 

Perhaps we also need to investigate the motivation or 
intention behind doing good. Is it to make yourself feel  
better or more inwardly proud? To show others how good 
your work is? To develop a good reputation and stand-
ing amongst your peers? To be popular? To earn good  
money? To get thanks and applause? Or to truly help  
and serve patients well? Ultimately it all revolves around 
intent as Aristotle explains “Eudaimonia is the highest  
human good, and the only human good that is desirable 
for its own sake (as an end in itself) rather than for the  
sake of something else (as a means toward some other 
end)”.5

Aristotle proposes that the object of every deliberate ac- 
tivity or pursuit is the attainment of some good. In other 
words “The good is that at which all things aim”.5 How- 
ever, this concept is too broad to fit the different circum- 
stances that may be encountered in the dental profes- 
sion, as there are times when it will be the actual activity  
under scrutiny, whilst in other situations it will be the end 
product. 

It could be argued that the “aim to do good” should be 
intrinsically superior to the activity or the final outcome. 
If we then transpose this notion to the clinical situation, 
it raises the question of whether the motivation to do  
good should reign over the practical delivery of good 
dentistry. That brings up a new consideration of the dif- 
ference between “Being good” and “doing good”.

A clinician may “be good” in terms of being knowledge-
able, practically skilled, dextrous, well-read, experienced, 
and practically proficient in terms of patient management. 
One would expect that they would thus also carry out 
good work, but does that automatically mean that they  
are also “doing good”? Let us consider a case in which  

What does it entail to be good and to do good in the 
dental profession, and is there a difference?
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a dental practitioner may be tempted to do a greater 
amount or more extensive procedures than necessary in 
order to boost their income. 

The procedures carried out may be faultless in terms of 
quality, aesthetics, and functionality, and outwardly the re-
sults would be considered a success. The patient too may 
feel they have been treated well especially if they trust and 
admire their doctor. However, when one considers that 
this extent of work was not actually needed, the patient 
will have suffered several harms in terms of time, costs, 
biological damage and been deprived the opportunity for 
fully informed consent. This clinician may thus have “done 
good” but certainly was not “doing good or being good” 
ethically. 

The sad reality is that they will probably get away with 
this, as many patients are impressed by slick clinicians 
with modern equipment and gadgets, who provide rapid, 
painless treatment, and are prepared to pay consider-
able sums of money to achieve that perfect white smile.  
Patients may leave the surgery satisfied that the appoint-
ment was kept to time, that there was no pain, and their 
mouths have been transformed. They may only begin to  
experience consequences of the over-treatment years  
later, and may never realise that the clinician was over- 
treating them. 

A contrasting situation is that of the dentists who may 
not “be good” clinically, but are aware of their limitations, 
and will operate within their competencies. They may opt 
to refer the more complex cases to colleagues they trust, 
and accept the associated financial losses to themselves 
rather than compromise their patients. While they may  
not “be good” on the outward practical level, but they  
also are surely “doing good” and “being good” morally. 
These scenarios lead back to the very foundations of 
academic careers. Most teachers hope and believe that 
their students are inherently good, and that their desire 
to enter the profession is based on aspirations to achieve 
Aristotle’s concept of “the good”. The sad reality is that 
there are those whose objectives become distorted by  
the attraction or stresses involved in obtaining quotas 
and/or high grades. They soon learn how to “work the 
system” to achieve their needs, often using patients as a 
means to their ends. 

Sadly the pattern of behaviour can then continue into  
their private practices where patients are once again ex- 
ploited, but this time for financial gain. Ethical dilemmas 
can also arise when core values are confused, clash or 
compete, such as when a clinician actually doesn’t know 
what is the right action to take; when they find it hard 
to do the right thing; when the wrong choices are very 
tempting; where it’s possible to justify the wrong actions; 
or where it may be easy to get away with a wrong doing.7  
Perhaps educators need to revisit their teaching and the 
undergraduate curriculum. There is no point in having 
ethics lectures if the issues of patients’ needs, rights, 
and dignity and the culture of quota chasing are not  
addressed. In the words of Professor John Lemmer (per- 
sonal correspondence) “Ethical concepts are imbibed  
with your mother’s milk”. But now it is the teachers who 
need to be the parents nurturing an honest and moral  
philosophical foundation in their trainees.

Every clinician should be their own most severe critic  
and strive to “to DO good work, do what is good for  
their patients, be good clinically, and be good morally”.7  
Ultimately we must always aim to do right; be fair; do  
good and not cause harm.8
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1.	 Which option is CORRECT. 
Orthodontists can play a lengthy treatment in left lip/
palate and craniofacial team:
A.	Providing an infant’s plate services 
B.	Records taking for clinical audit. 
C.	Prepare for the bone graft surgery 
D.	Perform conservative dentistry

2.	 Choose the CORRECT answer. The quality of care of 
all patients is inevitably influenced by: 
A.	Academic education of the practitioner
B.	Exclusive third-party funding
C.	Differences in consultation times between  

	 practitioners
D.	None of the above

3.	 Identify the CORRECT statement. 
The multidisciplinary team approach is essential in 
the management of CLP/CFD due to:
A.	provision of expensive treatment management
B.	improving treatment outcome
C.	increase the burden of healthcare on caregiver 
D.	giving a broader platform to clinicians to improve  

	 their skills

4.	 Which of the following statements is CORRECT.
Predictive admission procedures can:
A.	reduce dropout rates
B.	improve academic performance
C.	increase success rates
D.	selectively exclude applicants who are unlikely to be  

	 successful in the course
E.	All of the above

5.	 Choose the CORRECT statement. 
Dental Technology is a laboratory-based practice that 
requires:
A.	fine motor skills
B.	hand-eye co-ordination
C.	spatial perception
D.	fine motor skills, hand-eye co-ordination and

	 spatial perception
E.	hand-eye co-ordination and fine motor skills

6.	 Select the CORRECT word to complete the sentence. 
Generally, the study revealed that pre-admission mea- 
sures were _________ predictors for success in first- 
year Dental Technology subjects:
A.	excellent
B.	weak
C.	average 
D.	good 

7.	 Select the CORRECT word to complete the sentence. 
The positive correlations between the selected first- 
year subjects indicate that there is _______ coherence 
between discipline-specific subjects within the first- 
year curriculum.
A.	vertical
B.	no horizontal 
C.	horizontal 
D.	no vertical 

8.	 Select the CORRECT answer. 
According to the literature, how do surgical audits 
allow for a reduction in the cost of healthcare?
A.	Audits allow for less transparency of a hospital’s  

	 performance
B.	Audits provide knowledge, which allows for an im- 

	 provement in the quality of healthcare leading to  
	 fewer complications

C.	Audits identify more commonly performed proce- 
	 dures allowing for stricter control of consumable  
	 items 

D.	A, B and C
E.	B and C

9.	 Which of the following options is CORRECT. 
According to the CMJAH hospital audit, the follow- 
ing was not treated in the MFOS unit:
A.	Malignancies
B.	Traumatic facial injuries
C.	Sepsis
D.	TMD

10.	Select the CORRECT answer. 
Open reduction with internal fixation (ORIFS) of frac- 
tured jaw bones are indicated in patients with:
A.	severe injuries 
B.	presence of stable occlusal contacts 
C.	no displacement of fractured fragments
D.	All of the above
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11.	Choose the CORRECT statement. 
After the passing of legislation in the Medical, Den- 
tal and Supplementary Health Service Professions  
Amendment Act, No. 89 of 1997. Compulsory com- 
munity service for dentists:
A.	commenced immediately in 1997
B.	commenced in 1998
C.	commenced in 2000
D.	commenced in 2001

12.	Select the CORRECT answer. 
What are the objectives of compulsory community 
service?
A.	To ensure improved provision of health services,  

	 especially to rural and underserved areas
B.	To redress the injustices of the past and to reduce  

	 unemployment rate in South Africa
C.	To provide young professionals with an opportu- 

	 nity to enhance their skills, and to acquire know- 
	 ledge, behavior patterns and critical thinking to  
	 assist them in their professional development and  
	 future careers

D.	None of the above statements are correct

13.	Which is the CORRECT answer. 
What makes compulsory community service a legal 
requirement?
A.	Constitution of the republic of South Africa
B.	Health Professions Council of South Africa policy
C.	Occupational Health Safety Act
D.	Unemployment Equity Act

14.	Choose the CORRECT answer. 
Which statement is correct regarding a functional
dentition?
A.	A functional dentition is characterized by the pre- 

	 sence of at least 24 teeth
B.	A dentition with less than twenty teeth provides  

	 limited oral function, affecting chewing, speech, alv- 
	 eolar bone and facial structures

C.	Lack of a functional dentition is not considered  
	 essential for intake of nutrients

D.	It is always necessary to replace lost teeth if there  
	 are 24 or less remaining teeth

15.	Which of the following statements is CORRECT.
Regarding edentulism:
A.	It is still a problem in developed countries, despite 

the decrease in prevalence over the last years
B.	It is a health hazard, as it has been associated with 

nutritional deficiencies, gastrointestinal changes, and 
increased mortality rates

C.	There is limited data on tooth loss in developing 
countries, where health inequality remains high

D.	All statements are correct

16.	Select the CORRECT statement regarding cotinine:
A.	It constitutes the main metabolite of nicotine in  

	 tobacco products, being highly addictive
B.	Due to it short half-life, it is not indicated as a

	 biomarker for exposure to tobacco products
C.	Cotinine is an addictive chemical only found in

	 cigarettes
D.	All statements are correct

17.	Select the CORRECT statement. 
Regarding tobacco and oral health:
A.	It constitutes a critical risk factor for tooth loss and  

	 other oral diseases
B.	Tobacco cessation programs should be prioritized, 

	 particularly in disadvantaged communities with limi- 
	 ted access to healthcare

C.	Exposure to tobacco can be evaluated through 
	 measures of cotinine in serum or urine

D.	All statements are correct

18.	Select the CORRECT answer. 
Which of the following applies in a pulpectomy?
A.	Only the root canals are debrided and filled
B.	Only the roof of pulp chamber is removed 
C.	The roof of the pulp chamber and roots canals are  

	 debrided and filled
D.	Can only be done on permanent teeth

19.	Choose the CORRECT statement. 
In the Topçuoglu et al. trial:
A.	the mean postoperative scores at 6, 12, and 24  

	 hours were significantly higher in the open-ended  
	 needle group (OEN) compared to the side-vented  
	 needle (SVN) group

B.	the mean postoperative scores at 6, 12, and 24 
	 hours were significantly higher in the SVN group  
	 compared to the OEN group

C.	the mean postoperative scores at 18 hours were  
	 significantly higher in the OEN group compared to  
	 the SVN group 

D.	the mean postoperative scores at 18 hours were  
	 significantly higher in the SVN group compared to  
	 the OEN group

20.	Select the CORRECT statement. The results of the de 
Resende trial suggest that:
A.	two implants IOD provided superior improvements  

	 in patient satisfaction compared to the one implant  
	 IOD

B.	both 1- and 2-IODs provided similar improvements 
	 in patient satisfaction

C.	only the conventional denture with no implant im- 
	 proved patient satisfaction

D.	neither 1- and 2-IODs provided improvements in  
	 patient satisfaction. 

Compulsory community service for dentists 
- Opportunity for meaningful reform

Tooth loss in relation to serum cotinine levels
 - A cross-sectional study from the Belville South 
area in South Africa

Clinical Window: What’s new for the clinician?
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21.	Which of the following statements is CORRECT. 
Aristotle believed that: 
A.	the highest good is desirable for itself
B.	being happy should not be one of our highest  
	 goals
C.	all other goods are desirable for the sake of the  
	 highest good
D.	Only A and B above are correct
E.	Only A and C above are correct

22.	Choose the CORRECT answer. 
According to Aristotle: 
A.	humans have a rational soul
B.	humans have the ability to guide themselves using  

	 reason
C.	to be fully happy humans need other goods such  

	 as wealth and power
D.	All of the above are correct
E.	Only A and B are correct

23.	Which answer is CORRECT. 
Harm may be inflicted on a patient if they have been 
subject to:
A.	physical damage 
B.	loss of time
C.	lack of informed consent
D.	Only A and B above
E.	All of the above

24.	Which statement is CORRECT. 
A clinician cannot be accused of acting unethically if:
A.	their core values clash
B.	they don’t know what is the right action to take
C.	they find it hard to do the right thing
D.	All of the above are correct
E.	None of the above are correct

25.	Choose the CORRECT statement. 
It is permissible to perform a wrong action if:
A.	it will benefit the clinician to do so
B.	if the temptation to do so is very strong
C.	where it’s possible to justify the wrong action
D.	All of the above are correct
E.	None of the above are correct

ETHICS

Is it better to be good or to do good?

The Continuous Professional Development (CPD) section provides for twenty general questions and five 
ethics questions. The section provides members with a valuable source of CPD points whilst also achieving 
the objective of CPD, to assure continuing education. The importance of continuing professional development  
should not be underestimated, it is a career-long obligation for practicing professionals.

1	 Go to the SADA website www.sada.co.za.
2	 Log into the ‘member only’ section with your unique SADA username and password.
3	 Select the CPD navigation tab.
4	 Select the questionnaire that you wish to complete. 
5	 Enter your multiple choice answers. Please note that you have two attempts to obtain at least 70%.
6	 View and print your CPD certificate.

Online CPD in 6 Easy Steps
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