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INTRODUCTION

The education received by dentists of the future should enable them to
fully appreciate their role in preserving the dental health of the whole
community. This is only possible if dental education develops in such a
way as to allow general dental practitioners to become applied scientists
and organizers of efficient teams of dental health workers. Such develop-
ments would involve much wider training for dentists of the future than is
at present usual. This will be an expensive development if, on qualifying,
the dentists become simply health technicians because, owing to lack of data,
the future planning lacks the decisiveness needed to create the best environ-
ment for the practice of dentistry.

While dentistry is still considered by society at large to be a service
provided by one individual for another, it has followed the traditional ten-
dency of health professions to employ auxiliary personnel. Wherever the
demand for a service is such that those who attempt to meet it feel unable
to do so, there is a move towards greater use of auxiliary personnel, and
dentistry has not been slow to create teams, albeit of limited size. How-
ever, it is only during the past 50 years that dental auxiliary personnel
who operate upon patients have evolved, and very much more recently that
their numbers and types of skill have developed to any significant extent,
particularly in Europe.

In view of the often repeated statement that dental services should be
matched to the needs, or commonly just the demands, of the community, it is
essential to examine the part played in this service by dental auxiliary

personnel. A WHO report on dental auxiliary utilization and education in
Latin America was prepared in 1970 (29), but little has been written about
the conditions at present existing in Europe. There are indications that

many European countries are looking with considerable interest at the pos-
sibilities of training and employing more and varied types of dental auxil-
iary personnel, but the attitudes of these countries is far from uniform.

This study is devoted to an examination of the present situation in
Europe, which derives from many sources of anxiety about the future and the
possible need for more dental auxiliary personnel to effectively increase
dental manpower to cope with the growing demand for dental care (15, 20, 37,
41, 47). In order to facilitate future decisions on the possible roles and
training of dental auxiliary personnel, this report aims to analyse the pro-
blems involved, summarize experiences in the use of different categories of
dental auxiliary, show how and to what extent dental auxiliaries are being
trained and used in Europe, and suggest what the future developments in this
field are likely to be.



DENTAL MANPOWER

A shortage of dental manpower in relation to both the present and esti-
mated future demands of the population is forecast in most countries of the
world, including those in Europe. When the potential needs of the popula-
+tion are also taken into account the situation is seen to become even more
acute, and the provision of dental treatment for the projected populatlon
numbers is likely to be beyond the estimated manpower resources.

- As standards of living rise in the European countries, and there is ex-
pansion in general education, appreciation of the value of total health will
‘increase and there will be growing public awareness of the need for oral
‘health care.

The General Dental Practitioner

S Prov181on of dental care: for the community depends largely on the den-
tist in general dental practice. . Figures for the United Kingdom indicate
that in 1972, 717 of all dentists were engaged principally in general prac-
tice, the smaller proportion being engaged in other services - hospitals,
the armed forces, the universities, and administration (63).

In theory, the general dental practitioner offers a complete dental
service, though he is becoming increasingly aware of the narrowness of the
field of treatment that he frequently, in fact, provides. However, multiple
extractions followed by prostheses are gradually being replaced by more pre-
ventive measures and more complex, extensive, and prolonged treatments of
a restorative nature. The need and demand. for more dental care is well
documented in the USA (38, 49, 54, 59), and in the United Kingdom the quan-
tity of dental treatment undertaken, as shown by the Dental Estlmates ‘Board’'s
figures for courses of treatment glven is dincreasing. Co

It has not been possible to meet the demands of these wider requirements
within the framework of most dental practices, even taking into consideration
the fact that many patients are referred for specialist treatment. Special-
ist facilities are often inadequate and specialist appointments that may be
available generally embrace oral surgery. and orthodontics but fail to pro-
vide for the increasing demands of other fields such as community and pre-
ventive dentistry, paedodontics, and advanced restorative dentistry compris-
ing conservative or operative dentistry, crown and bridge work, periodontology,
and prosthetic dentistry. - Dentists trained in such specialties seem to be
a present-day requirement although much of the treatment required by patients
referred by a general dental practitioner to a specialist is well within the
capabilities of the referring practitioner. Limited time and the demands
of other patients frequently prevent practitioners from embarking on such
courses of treatment.



The dentist, having received prolonged and expensive training, spends
much of his professional life carrying out semiskilled procedures and soon
finds himself, through lack of time or experience, unable to carry out the
treatment or to give the advice that many of his patients require and that
he has been trained to provide. Thus, treatment that should be the respon-
sibility of a general dental practitioner frequently becomes a specialty and
it falls upon the specialist services to provide the treatment as an unecon-
omic and inefficient alternmative.

In dentistry itself, the dentist is concerned with the general wellbeing
and comfort of the patient as well as with specific problems relating to
particular procedures. For each of these activities there is not only the
mental strain of decision-making, but also physical and mental strains as-
sociated with the performance of every procedure arising out of these de-
cisions. Few dentists operate in an ideal environment or receive the as-
sistance that would reduce to a minimum the mental and physical fatigue of
both patient and operator, thus allowing treatment to be carried out more
efficiently.

It has been stated that the dentist's life expectancy is below that for
many other professions, and the United Kingdom Registrar-General's mortality
tables for 1953 show that dentists had the highest mortality rate among pro-

fessional men in the 45-54 years age group (27). A number of illnesses are
attributed to the working conditions of the dentist and may be described as
"occupational diseases'. These seem to be related to postural positions

during work and the stress of dental practice as it is carried out today
(14, 24, 27).

The Changing Role of the Dentist

The number of dentists in practice, the need to provide more elaborate
dental treatment, the limited resources of countries to train dentists, and
the high cost of dental treatment all point to the need for reassessment of
the function of the dental surgeon. In the future this could be one of
overall control - to diagnose and prescribe treatment, to check and super-
vise simple procedures, to carry out only the more complex operations de-
manding his special skills and training, and to refer patients for the very
specialized or complex types of treatment. It would then be possible for
him to accept responsibility for oral health on a community scale.

It is evident that if the oral health of the community is to be cared
for in the best possible way, dentists of the future must receive a very
broad education, which will be expensive, but, to serve adequately the com-
munity that has trained them, they must become more than technicians and
their work patterns should be modified to increase both their life expectancy
and their efficiency. The image of the profession may then change and good
community dental health be achieved at a reasonable cost. However, this
would involve the training and utilization of auxiliary personnel to the
widest extent. ’



The physician long ago turned to auxiliary personnel to provide special
services for patients. With appropriate training these personnel have re-
lieved both physician and surgeon of many time-consuming tasks, and working
under professional supervision have enabled more patients to be treated and
more elaborate procedures undertaken. Dentists must follow the same line
of development; too much valuable time is spent in executing relatively
simple and largely repetitive procedures. There are many signs that a re-
volution in thinking is taking place, but this should be based on precise
information derived from detailed data.

The DevelqpiggﬁRoles'of Dental Auxiliary Personnel

From the results of research carried out so far, it would appear that aux-
iliary personnel should play an increasing part in assisting the dentist in
the treatment of individual patients, but more particularly in caring for the
oral health of the community as a whole (17, 18, 19, 30, 37, 40). However,
it is vital that the greater utilization of auxiliary persomnel should develop
along the right lines and under the control of the dentist. In this way,
the dentist of the future could become a diagnostician, delegatlng many tasks,
both clinical and technlcal to auxiliary personnel but retaining full con-
trol of the patlent s treatment and responsibility for their care. His time
would be conserved for those procedures that, by their very nature, demand
specialized training and expertise.

Such a development involves formation of a team led by the dentist or
a unit concerned with the dental health of both the individual and the com-
munity. There are many types of dental auxiliary personnel who could be
utilized along with the dentist in operating teams that would seem to be far
more economical and efficient than the arrangements usually existing at pre-
sent. Operating with maximum assistance can reduce the strain for both pa-
tient and operator, both being more relaxed (39, 67).

Relating the Community's Needs to the Provision of Care

It is certain that different countrles, and indeed different areas of
the same country, have different dental needs. However, knowledge of the
requirements of individual communities will have to be cbtained through sur-
veys. Collection of such data on the epidemiology of dental disease is
already beginning, and it is hoped that the pace will increase (21, 22, 31,
32, 62, 65). It seems reasonable that advance preparations should be made
to usé these data most effectively as they become available. Analysis of
the data in terms of available resources of dental manpower and finance will
show, inter alia, where the community needs or demands are greatest. The
redeployment of resources may be desirable but not easily achieved without
use of data from experimental programmes tested exhaustively in field studies.



EDUCATION: IMPLICATIONS FOR THE TRAINING OF DENTISTS
AND DENTAL AUXTLTARY PERSONNEL

The dentist performs his functions as he does largely because he is
trained to function in that way. It is essential, therefore, that if there
is to be a more realistic and forward-looking approach to the applicatiom
and practice of dentistry in the widest sense there must be a revolution in
the thinking concerned with the dental undergraduate curriculum. Some hab-
its formed during training are extremely difficult to break, and many dental
surgeons tend to operate in practice under conditions similar to those im-
posed during training; mnot all dentists create an environment and develop
techniques best suited to their own and their patients’ requirements and
comfort. In particular, it is unrealistic to expect a dentist trained to
work alone and, in.general, isolated from the auxiliary persommnel for whom
he is responsible, to be an effective leader for a team whose responsibility
is the dental health of a community. The dentist must be carefully trained
for the long-term fulfilment of this important role. Not every dentist will
have the qualitites needed by a team leader; therefore, selection and train-
ing of students for team practice must be built into the undergraduate cur-

riculum. The need for such changes was summarized many years ago by Pelton
(53).

It has already been pointed out that training the dentist is extremely
expensive for the community. Most of his knowledge is acquired through his
own clinical experience in the treatment of patients. This knowledge is
then consolidated and built upon through his clinical experience outside the
school. It is therefore natural that a major part of the clinical under-
graduate course is devoted to clinical dental practice. To use this time
most advantageously, the student should perform clinical dentistry and not
function as an orderly, clerk, receptionist, chairside assistant, technician,
or hygienist, nor should the time be spent in carrying out simple repetitive
procedures that the student has already shown himself to be capable of under-
taking satisfactorily.

It is therefore very much in the interests of dental education to de-
velop in dental schools teams into which the undergraduate may be fitted
in order to learn his profession in an economical and efficient manner.
Only in this way is it possible to foresee the undergraduate curriculum
developing as it should without increasing the length of the course and
giving students even less freedom than they experience at present. However,
the speed at which clinical knowledge and experience can be gained is not
known, and only by controlled investigation of the effective utilization of
undefgraduates' time will it be possible to evolve an undergraduate course
that provides oral health education in the widest possible sense.

In few, if any, dental schools are undergraduates trained to utilize
fully the assistance of dental auxiliary personnel. They are trained to
operate with the minimum of auxiliary assistance of any kind. The oral
health of the community can be attained through the treatment and education
of the individual. Consequently, undergraduate training is oriented towards
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treatment of the individual patient, which makes such heavy demands of the
dentist that the wider objectives of community health tend to be lost sight
of. It is desirable that, in addition to training an undergraduate in his
special subject, he should also be trained as part of a wider unit compris-
.ing different personnel concerned with the elimination and prevention of den-
tal disease. This should be a team approach, the undergraduate being trainee
leader with a knowledge of the problems facing each member of the team and
how they should be solved. Moreover, the team should be capable of forma-
tion by the dentist in his own practice or clinic after he qualifies.

University dental schools should be centres for the education and train-
~ing of dentists, but dental auxiliary personnel also should, to a significant
extent, be trained along with the dentist. Although there is some training

of auxiliary personnel in a number of dental schools at the present time,
this is in general not coordinated with undergraduate training and is, in
fact, often provided in institutions remote from the undergraduate schools.
In the not-too-distant future, undergraduate sections of dental schools may
well become the smaller part, the greater number and wide variety of auxil-
iary personnel being trained alongside the undergraduates forming by far the
larger element. In the new dental school of the University of Tromsd,
Norway, it is intended to commence the training of auxiliary personnel some
4 years before that of dentists, so that when the dental undergraduates com-
mence their training they will do so as part of a team.

The training of a dentist as leader of a team, and his subsequent under-
graduate career, more particularly his professional career, will, it is be-
lieved, enable him more easily to achieve a full and satisfying life since
oral disease is too prevalent to foresee a time when his services are not
fully utilized. The comments about undergraduate and auxiliary training
must also apply to the continuing education of ‘all members:of the team if.
the most efficient professional structure is to be attained and maintained.
While it is often difficult to bring about change in established personnel,
new team members also need nurturing, encouraging, and helping for ultimate
benefits to be achieved.

TERMINOLOGY OF DENTAL AUXILIARY PERSONNEL

Dental auxiliary personnel are defined as persons involved to a greater
or lesser extent in the practice of dentistry in its widest forms but who
are not, qualified with a degree in dentistry. There has been some confusion
about the titles of the various categories of auxiliary persomnel, and the
problem has grown more complex as the terminologies used in different coun-

tries become intermingled. . Indeed, even the title "dentalrauxiliary"‘has
a very special connotation in the United Kingdom, where at present the genmeric
title is "ancillary" rather. that "auxiliary". A clear distinction must also

be made between those auxiliaries who are entitled to operate or carry out
treatment procedures on, patients (operating auxiliaries) and those whose du-
ties are confined to assisting someone else who is carrying out such proce-
dures (nonoperating auxiliaries).



In a number of European countries the dental hygienist, in a few the
expanded duty dental auxiliary, and in the United Kingdom the New Cross den-
tal auxiliary are categories of operating auxiliaries. The New Zealand
school dental nurse and the dental nurses in Malaysia also have similar op-
erating functiouns.

"Chairside assistant' is commonly the title used for an auxiliary who
assists at the chairside, though the terms 'dental surgery assistant', 'den-
tal nurse", and., in north America, "dental assistant” or even simply '"assist-
ant” are frequently used, while the United States’ Navy refers to its chair-
side assistants as '"dental technicians". However, "dental technician" is
customarily understood to designate a person whose duties are confined to a
laboratory, constructing dental appliances to the prescription of the den-
tist, while the term "assistant" is used in the United Kingdom to refer to
an assistant dentist in a dental practice.

The classification of dental auxiliary personnel adopted here closely
follows current usage, and the main categories given below are those recog-
nized by WHO. The definitions are, however, based on functional criteria
and are outlines only. Personnel affiliated to some or all of these cate-
gories are employed in most European countries.

Nonoperating auxiliaries

Type T. Dental technician: carries out technical procedures, usuvally
in a dental laboratoery.

Type II. Chairside assistant:  works within the clinical area in which
dental care is provided; does not independently provide any
part of this care but assists the operator (dentist or other)
to do so.

Type I1I. Dental preventive worker: basically teaches oral hygiene to
patients and/or supervises the self-application of prevent-

ive measures (but see also p. 23).

Operating auxiliary

Type IV. Dental hygienist: is legally entitled to operate on patients,
but her (or his) functions are limited to oral hygiene and
the preventive aspects of dental care.

Type V. Dental therapist: is legally entitled to operate on patients
but her (or his) functions are usually limited to the resto-
ration of simple carious lesions and simple extractious.

With the exception of type III, these types of dental auxiliary personnel
are comparable with those existing in Latin America (29). Type IIT mentioned
in that report were not known to exist in Europe at the time but, were they
to occur, they could be included within type V as defined above.  However,
type II1 as defined here is believed to exist in some European countries.
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USE OF DENTAL AUXILIARY PERSONNEL

Type I: Dental Technician

From the earliest days dentists have employed the services of laboratory
technicians for the construction of prostheses and, as techniques developed
and became more exacting and elaborated, the work of dentist and technician
became hlghly 1nterdependent. Tradltlonally, the dentist employed as an
apprentice, an untrained person who, durlng a protracted period, learned by
example the craft of the dental technician. However, particularly during
the past 30 years the demands made by the profession on the technicians have
developed to such a degree that, as w1th1n clinical dentlstry, specialities
have evolved within dental technology. Dental technicians with partlcularr
skills orientated towards crown and bridge work, prosthetic dentistry, ortho-
dontics, or maxillofacial and oral surgery are now recognized as being es-—
sential to the practice of dentistry today.

While not many yeafs ago dentists believed that, given the necessary’
time, they could execute all laboratory techniques satisfactorily, it is now
clear that more of these techniques involve some procedures that are beyond
their experience. With the possible exception of orthodontics, where the
use of fixed appliances is becoming increasingly the method of choice, the
dentist relies more and more on the dental technician.  However, with in-
creasing specialization within dental technology, the traditionmal situation
of individual dental surgeons or even of group practices employing their own
dental technicians is becoming unrealistic, partlcularly in view of the rising

_salary and capltal expenditure 1nvolved

There is, therefore, a growing tendency for commercial laboratories to
provide technical services, the organization being sufficiently large to be
able to offer the specialist expertise that is now demanded. Out of this
change from dentists training their own dental technicians to organizations
employing experienced persohnel'grew the need for evidence of technicians'
knowledge and ability. Training programmes, based on experience and tech-
nical knowledge, were developed and certificates or diplomas of competence
awarded.

It is surprising that there has apparently been no research on the use
of dental technicians as a part of the dental team. Indeed, the evidence
suggests that dental techn1c1ans create and operate their own laboratory-
based teams linked only 1oosely to the clinical team. Numerous descriptions
of training programmes in recent years have shown that extension of the role
‘of technicians from entirely laboratory-based auxiliaries to auxiliaries
with limited cllnlcal responsibilities’ has been ‘contemplated. In Tasmania,
Australla, certaln dental technicians, after rece1v1ng further defined train-
ing, are known as registered dental mechanics" and permitted to deal directly
w1th patients without superv131on by, or prescription from, a dentist. They
may provide full dentures and both metallic and acrylic partial dentures (10).
It is understood that certain Canadian provinces also train and license this
kind of dental auxiliary, while in Denmark denturists (or prosthetic thera-
pists) perform similar tasks.



Type TI: Chairside Assistant

Dentists have employed chairside assistants for a long time. However,
their recorded history begins around 1912 with an editorial in Dental Cosmos
that extolled their value in dental practice. The job description given
at that time differs little from that of today - namely, preparing the oper-
atory and instruments; checking the arrival of patients; assisting the
operator by passing instruments and mixing materials; attending to the pa-
tients’' comfort; and clearing, cleaning, and sterilizing instruments.

The training of chairside assistants is frequently in-service training
provided by the dentist, who may use prepared educational material for this
purpose, but with increasing frequency such training is now supplemented by
part-time courses at educational institutions. Some training is also pro-
vided through full-time courses, usually at dental hospitals. Formal train-
ing invariably concludes with some form of assessment and certificationm.
Formal courses under the aegis of the American Dental Association began in
the USA in 1939 (42), though it would appear that the Dental Assistant So-
ciety founded many years before in 1924 did much to gain recognitiom for
chairside assistants by the profession.

The important role of the chairside assistant was emphasized during the
1960s, when the Dental (Surgery) Assistant Utilization Programme in the USA
was launched, with federal funds., in the nation’s dental schools (6). This
programme provided for the training of undergraduate dental students in the
use of chairside assistants to provide close support. Also in the USA, the
development of a university-based training programme for chairside assistants
has further stressed the importance of their work (23). However, there
have been few reported developments in this field in other countries, although
the dental manpower crises that followed the inception of the National Health
Service in the United Kingdom stimulated editorial comments concerning chair-
side assistants (12, 13), and more recently a few papers have described the
importance of the chairside assistant (2, 51, 52).

Two papers of particular interest have been published dealing with pro-
jects carried out in the USA in relation to the role of chairside assistants.
Klein (40) assessed the effect on dental practice of the recruitment of young
dentists into the armed forces and examined possible remedies. A random,
stratified, postal survey of practitioners' activities during one week in
February 1942 and again during one week in February 1943 brought 1442 replies.
The information sought included the number of hours spent in patient care,
numbers of patients and patient visits, hours the practice was open and the
dentist operated, chairside assistants and dental hygienists employed, and
operators used. While a number of differences were reported between the
two years, such as an 187 increase in patient load, of particular interest
was the figure relating the number of patients seen to the number of chair-
side assistants employed. Thus, a 33% increase in the number of patients
seen was reported in the case of those dentists using one operatory and one
chairside assistant over those dentists who worked alone, while an even more
dramatic increase of 63% was recorded for those dentists who used two



operatories and one chairside assistant. These figures, together with
Klein's report that only 50% of the dentists employed one or more chairside
assistants and more than 607% used only one operatory, eventually gave rise
to' the Dental (Surgery) Assistant Utilization Programme in the USA.

That programme has generated a certain amount of research on the effect
of training dental students to work with chairside assistants and the dif-
ference this makes to the pattern of their practice after graduation. Oof
particular interest in this context is a report by Metz (50) on a comparison
between dentists graduating in 1960 and 1961 from 10 USA dental schools with
chairside assistant utilization programmes and graduates of the same years

from 5 other dental schools without such programmes. Altogether, 78% of
the dentists to whom the questionnaire was sent replied (1108). Only those
dentists in general dental practice were included. One chairside assistant

for. each dentist also responded to.the questionnaire.

A number of significant results arose from this investigation, which
seems to have been useful in. that it examined the long-term effects of train-
ing dental students to work with chairside assistants. It was noted that
97% of the graduates who had received training in chairside assistant utili-
zation employed one dental assistant on setting up in practice compared with
only 68% of the graduates who had not received such training.

Regarding the chairside assistants who were employed, it was found that
38% of the dentists who had been trained to use them did in fact employ them
in a close support role for more than 70% of operating time, compared with
only 23% of dentists who had received no such training in their use. It
was also noted that 71% of the chairside assistants were trained on the job,
only 12% had some kind of certification, while 17% had received some formal
training in a school.

Type III: Dental Preventive Worker

. In Puerto Rico young people have been employed as 'preventive dentistry
technicians" to educate groups of children in preventive methods (36) and
it is understood that similar auxiliary personnel are employed in some parts
of Switzerland. In Singapore, chairside assistants have been trained to
produce teaching aids for preventive dentistry and to arrange community edu-
cation projects; they are also employed along with teachers in the schools
to supervise children carrying out compulsory tooth brushing. In the United
Kingdom this type of dental aux1l1ary has only been proposed (68) .

It would seem that no reports have yet been made on experiments to measure
the possible effects of this group on community oral health.

- Type IV: Dental Hygienist

Credit for the formal development of the role of dental hygienist is
usually given to Fones who, in 1912, started the first course for dental
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hygienists in the USA (26). Approximately 33 countries now employ dental

bygienists (25). Recent experiments in the use and role of dental hygien-
ists in dental practice are very few in number though one important theo-
retical paper has been published (48). This study was directed towards de-

velopment of a model to calculate the possible theoretical effects of using
dental hygienists, the objective being to determine the optimum economic ra-
tio of dentists to hygienists for a given reduction in carious attack. The
number of dentists required was calculated from the numbers of patients each
year demanding treatment, restorations completed per dentist, new cavities
occurring in patients' teeth, and numbers of cavities prevented. while the
number of hygienists was calculated from the numbers of patients to be treated

each year and those that a single hygienist could treat. The costs of hy-
gienists were calculated in dentist equivalents based on the ratio of hy-
gienists' to dentists' salaries. From such figures the costs of providing

dental care were calculated and comparisons made between the theoretical
costs of producing a small reduction in the incidence of dental caries in

a large group of patients with that of producing a large reduction in a small
group. Although this is only a theoretical paper it emphasizes the possible
economic advantage of employing dental auxiliary persommnel in a preventive
capacity.

Perhaps one of the most interesting experiments in the use of dental
auxiliaries that has yet been carried out. and one of the few made in Europe,
is the Swedish Karlstad study reported by Lindhe & Alexelsson (44). The
auxiliaries employed were chairside dental assistants whose duties had been
expanded, but only into the area of responsibility normally embraced by the
dental hygienist, and they therefore do not exactly fit into any of the de-
fined groups. These personnel were trained for an unspecified length of
time to carry out, for child patients, what was described as a '"'careful pro-
fessional prophylaxis'" counsisting of the staining of dental deposits with
a disclosing pellet containing erythrosin: a demonstration of tooth brushing;
the use of a rubber and bristle cup rotated by a dental engine to clean ves-
tibular, lingual, and occlusal tooth surfaces; and interdental cleaning
using dental floss and interdental tips. An abrasive paste containing 57
monofluorophosphate was used throughout the mechanical tooth cleaning, and
each session lasted about 10 minutes. In this carefully controlled experi-
ment a comparison was made between two regimes. In the first as control,
groups once a month during the school term brushed their teeth for 2 minutes
using a 0.27% solution of sodium fluoride under the supervision of a chairside
assistant trained as described. In the second, experimental groups instead
of tooth brushing received a regime of careful professional prophylaxis from
the dental auxiliaries every second week during the school term. The re-
sults demonstrated that children instructed in adequate oral hygiene and
given frequent professional oral prophylaxis combined with the topical ap-
plications of fluoride have clean teeth, only negligible signs of gingivitis,
and practically no caries.

In the Karlstad school district the average time per child spent per

year on dental treatment for caries in 1971-72 was 140 minutes, while the
children participating in this controlled oral hygiene programme spent
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approximately 160 minutes per child per year with the dental auxiliary.
However, though these times are comparable, the latter programme costs
40 507 less than the dental treatment programme

Type V: Dental Therapist:

~ Within the definitions of types of 'dental auxiliary that have been
given, it .is necessary in reviewing the research carried out to date to
consider three types of dental therapist: the New Zealand school dental
nurse, the British New Cross dental auxiliary, and the US expanded duty
dental auxiliary. - :

New Zealand school dental nurse

The scheme to train young women as operating dental. auxiliaries, known
‘as dental nurses, began over 50 years ago in 1921. The. factors leading up
to the founding of the scheme and its development over the years are compre-
hensively described by Leslie (43). The course lasts for 2 years and trains
the dental nurse to provide the following treatment for schoolchildren and
preschool children over 2-1/2 years of age: dinstruction in oral hygiene,
examination of oral structures, placing of uncomplicated restorations; ex-
tracting teeth, and carrying out complete prophylactic treatment. - The
qualified dental nurse who cares for approximately 1000 children is super-
vised by a dental officer who inspects her clinic at least three times a
year to determine the quality of the care provided. Similar schemes were
established in Malaysia in 1949, Slngapore in 1961, and Tasmania, Australia,
in 1966 (10). .

Few experlmental 1nvest1gat10ns of the use of New Zealand school dental
nurses have been reported although many groups have visited that country to
study their work and compare it with that of dentists. ~One of the earliest
investigations, reported by Fulton- (28), was concerned with the caries con-
trol methods employed, no comments being made regarding periodontal disease
or, unfortunately, the effects of the programme on patients above the age
of 14 years. A sample of 4072 schoolchildren aged 7-14 years was examined
and the decayed, missing or extracted, and filled permanent teeth (DMF) re-
corded. At that time there was. a high caries rate in New Zealand but a
large proportion of the teeth that had been attacked were. also restored, so
that some 75% DMF teeth at 7 years: of age and 86% at 14 years of age appeared
as the filled compoment of this figure. = There was also a low caries com-
ponent and an equally :low tooth mortality at 14 years of age, less than
half a tooth per child for both.. .. At that time New Zealand school dental
nurses received 2 years' training of 1608 hours; each qualified nurse cared
for 715 children, each child received 2.2 hours of care each year, 97% of
elementary schools were covered, and 85% of children in those schools re-
ceived care. The author concluded that the scheme had achieved a high
measure -of success. g :

A more recent .study was carried out in 1972 (57) at the time of animated
discussions in the USA, and in California in particular, on the use of
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dental auxiliary personnel. As an experimental study this is not entirely
satisfactory since the investigations in New Zealand and the USA appear to

be in no way comparable. The organization of oral health services and
treatment by dental nurses in New Zealand and by dentists in California was
studied. The New Zealand study included an assessment of the quality of

850 restorations in 119 children aged 5-14 years in 6 different schools, a
sample which was not randomly selected. However, even data of this kind
relating to California were mot available to the authors, who therefore con-
centrated on dental manpower prcblems in that state. It is surprising that
in spite of these problems the authors concluded that the introduction of
dental nurses of the New Zealand type in California was not warranted.

British New Cross dental auxiliary

In 1957 the General Dental Council of the United Kingdom was given the
responsibility of developing an experimental programme to train and employ
this type of operating dental auxiliary to determine their potential value
to the community (30). - The 2-year training programme began in 1960 at the
New Cross General Hospital, London, being modelled on that of the New Zealand
school dental nurse. On certification, the New Cross dental auxiliary is
allowed to work only under the direction of a dentist in the local authority
or hospital service and not in general dental practice. Unlike her New
Zealand counterpart, the New Cross dental auxiliary is not allowed to diag-
nose disease or to plan treatment, nor is she permitted to work independently
of a dentist in any way. However, her activities include making of simple
restorations, including cavity preparations; extraction of deciduous teeth
under local infiltration anaesthesia; scaling and prophylaxis; and giving
instruction in oral hygiene techniques. At the close of an experimental
period the New Cross dental auxiliary was recognized in the United Kingdom
as an established group.

This scheme commenced as an experiment and a number of parameters were
examined: the requirements and availability of candidates for training, the
desirable length and content of the training course, the appropriate condi-
tions of employment, particularly the direction and supervision required,
the amount and quality of the work done, and the acceptability and economic
aspects of the use of auxiliaries. However, certain factors were assumed:
that the auxiliaries would treat children, that the training of the New
Zealand school dental nurses would be taken as a guide, and that women were
more fitted for the role than men. The final report concluded that the ex-
perlment had been a success in that dental auxiliaries could be trained to
carry.. out the work prescrlbed which was of great value partlcularly for
young chlldren. . However, as an experlment it had its llmltatlons in that

(only one type of . aux111ary was examined and therefore no comparlsons w1th
“,alternatlve types .of persomnnel were p0551ble Whether dlfferlng by tralnlng
. or respon51blllty or both., :

Slnce 1966 only one field experlment ‘has been reported on the effects
of u81ng New Cross. dental aux111ar1es (64) in which an attempt was made.to
provide a method of quantifying their clinical usefulness. A comparlson.
was made between the amount of treatment performed by a dentist working
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alone and that performed by a dentist working with a New Cross dental auxil-
iary.  The study was based on data collected retrospectively from daybook
records of all the treatment provided. However, only one dentist was stu-
died and only full working days were included for two periods of 16 months,
one prior to the dental auxiliary's commencing work and one after, but a
range of routine procedures was recorded. It was reported that following
the appointment of the New Cross dental auxiliary there was an increase of
647% in the average number of patients seen each day. For those patients a
51% increase was observed in the average number of procéedures completed daily,
though this increase included, for example, a 79% change in the average num-
ber of teeth restored against one of 297 for teeth extracted. The author,
not surprisingly, concluded that a very much larger study was needed, par-
ticularly on the optimum ratio of New Cross dental auxiliaries to dentists.

More recently, 'similar schemes have been established in South Australia
(1967), Western Australia (1970) and the New Territories of Canada (10).
These differ in detail and the personnel are in some respects intermediate
between the New Cross dental aux1llary and the New Zealand school dental
nurse. .

The expanded function dental auxiliary

This group of dental auxiliary personnel was developed in Canada and
the USA in the late 1960s, usually as experimental demonstrations that care-
fully selected female chairside assistants, dental hygienists, or highschool
graduates can be trained to perform certain limited and clearly defined pro-
cedures as well as advanced undergraduate dental students or dentists.
These procedures include placing a rubber dam, placing matrix bands, inserting
temporary restorations, and condensing, contouring, and finishing amalgam
or silicate restorations in teeth previously prepared by a dentist (33).

- 0f all dental auxiliary personnel, the expanded duty dental auxiliary
has received by far the most attention from research workers. Research
work in this field began in the early 1960s and two early reports are of
particular interest. Baird et al. (8) reported on the employment of such
personnel in the Royal Canadian Dental Corps, though the terminology they
used is confusing and will not be followed here. A prescribed course of
51 weeks' tralning was augmented by ia=gervice training over & peried of
7 years as a ehairside assistant, & dental hyglenist, and fimally an esx=
panded funetion deatal auwiliary, The experiment was in eix stages eaeh
bf 40 days, axeept the final stage, whieh laasted 35 days. Duriag the ex=
periment 8ix different teams of ineveasing complexity, working in varieus
physieal situatiens, but always under the same deatist, were assessed for
produetivity, The resulte shewed signifieant differences betveea the dif=
ferent atages, and the authers eeneluded that it wae inadvieable te use den=
tal hygleniete in the same team as expanded funetien dental auxiliaries be=
cause of the overlapping ef thelr skilla. Heowever, it sheuld be vealised
that in thie experiment, am distinet from the Amerilean ones diseussed below,
the expanded funetien dental auxiliaries had been trained te eperate alase
as dental hygleniats, ‘
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Hammons & Jamison (34) reported on an American research programme to
determine the potential of expanded function dental auxiliaries, which com-
menced in 1963 at the University of Alabama School of Dentistry. Seven
trainees were selected from 68 applicants and given a 2-year special training.
A1l the procedures carried out by these expanded function dental auxiliaries
and a sample of similar procedures carried out by undergraduate dental stu-
dents in their fipnal year were evaluated by peer review. using well defined
criteria, and the evaluations were compared. 1t was concluded that this
particular small group of auxiliaries could be trained in the role of ex-
panded function dental auxiliaries and that they performed their duties more
satisfactorily more frequently than the undergraduate dental students per-
formed the same tasks.

Ap extensive review has been published on the training of dental aux-
iliaries (7) and the curriculum and course for training expanded function
dental auxiliaries have been described by Beethart et al (9).  However, a
number of recent publications on specific aspects of the utilization of this
type of dental auxiliary are also of importance.

Hammons et al, (35) reported on an 8-month experiment to evaluate the
quality of the service provided by expanded function dental auxiliaries.
In this study the quality of the procedures carried out by expanded function
dental auxiliaries was compared by peer review with the same ranges of pro-
cedures dome by dentists. While some differences were recorded in the qual-
ity of particular stages in some procedures, some in favour of the auxil-
iaries, others in favour of the dentists, the authors concluded that both
groups in the study performed equally well all the procedures examined.

An experimental study that has been referred to over the years perhaps
more frequently than any other in this field of clinical research was con-
ducted in Louisville, USA, and reported by Lotzkar et al. (45, 46). For a
period of more than 5 years the study examined the feasibility of expanded
function dental auxiliaries, and was organized in three phases. Phase 1
established a baseline of proficiency against which the performance of ex-
perimental teams could be measured, phase 2 trained chairside assistants to
perform the duties of the expanded function dental auxiliary, and phase 3
used teams comprising a dentist and a variable number of expanded function

dental auxiliaries to provide patient care. The quality of all the work
was assessed by peer review and recorded together with the time taken to
complete it. Phase 1 lasted about 91 weeks and involved 7 dentists.

Phase 2 provided laboratory and clinical training lasting 48 weeks for
28 expanded function dental auxiliaries; phase 3 lasted 152 weeks. In
the first report (45) a list is given of the procedures carried out by
the auxiliaries together with the percentage distribution of dentists'
chairside time in the baseline study. Although the expanded function
dental auxiliary took longer than an experienced dentist to perform the
tasks allocated, which accounted for 407 of the operating time of a den-
tist working alone, the quality of the work was comparable.

In phase 3 of the study the work of three types of team, 1 dentist and
2, 3, or 4 expanded function dental auxiliaries, was compared with that of
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a .dentist working with a chairside dental assistant. The productivity of

- the various teams was determined from the daily numbers of patients seen and
procedures performed and also from time units based on the time taken to carry
out individual procedures. Strangely, no data were presented for the team
of ‘1 dentist and 2 expanded function dental auxiliaries but, compared with
the baseline, the team comprising 3 auxiliaries achieved a 627 increase in
the number of patients seen, an 84%Z increase.in the ovumber of procedures
performed, and an 80% increase in the time units; the team comprising 4 aux-
iliaries achieved correspondlng .increases of 110%Z to 1337 depending on the
method of measurement. Furthermore, although there were wide variatiouns
between assessors, 72% of a total of 800 procedures were considered to be of
a satisfactory quality. The median age of patients cared for is given as
20.7 years. The oral health care needs of these patients are described

only briefly in a short sectiom based on data recording the crude oral health
care needs of welfare patients in general, not this particular group, and
detailed data on their needs is unfortumately lacking.

A study of team dentistry involving senior undergraduate dental students,
chairside assistants, and expanded function dental auxiliaries was reported
by Rosenblaum (61) and Brearley & Rosenblaum (71). Two basic types of team
were compared with respect to the quallty and quantity of care provided for
paedodontlc patients, and some assessment of attitudes was attempted tbrough
use of a questionnaire. Addition of the expanded functiom dental auxiliary
to the team produced a 33% increase in productivity over that of ‘the student
working with a chairside assistant only. The investigation also studied
the effect of adding another chairside assistant to the team and reported
a further productivity increase of 18.5%. Once again variations were re-
ported in the speed at which procedures were bompleted and in the quality
of the work. Experienced and newly trained expanded function dental aux-
iliaries were significantly qulcker at plac1ng certain amalgam restorations
than the undergraduate dental students. In general, there was little dif-
‘ference in the quallty of the work carried out by students and auxiliaries,
though any varlatlons tended to be in favour of the latter. The experiment
extended over a perlod of 30 weeks, during which time the smaller teams saw
198 patlents and the larger omes 298 patients. It was found that 91% of
the undergraduate dental students were in favour of using expanded functlon
dental auxiliaries.

Expanded function dental aux111ar1es were also compared with undergrad-
uate dental students by Pelton et al..(55) for their ability to perform oral
prophylaxis. ' These aux111ar1es had undergone 42 weeks of training but only
part of this was dedicated to the qcallng and polishing of teeth. Alto-
gether, 228 patients over 18 years of age and with 20 or more teeth standing
were assessed 48 hours after the completion of an oral prophylaxis. No
significant differences were reported for either the effectiveness of the
procedure or the degree of tissue damage produced.

Another study, of 4 years' duration, of the quality, quantity, and cost/
benefit characteristics of dental teams was reported by Abramowitz & Berg
(1). During a 10-month course for chairside assistants, 12 weeks were dedi-
cated to training in the duties of the expanded function dental auxiliary.
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These auxiliaries were incorporated into dental teams working in a number
of four-operatory clinics. Four phases were studied, each phase lasted
100 days and covered the operations of a different type of dental team -
namely, phase 1: 2 dentists and 3 chairside assistants; phases 2, 3 and
4: 1 dentist and 3, 4, and 5 expanded function dental auxiliaries, res-
pectively. Peer assessments revealed no differences in the quality of

the care provided by the four teams. For the quantity comparisons the
figures obtained in phase 1 were valued to represent the work of a single
dentist, and a number of detailed variations were reported between each
team. It was estimated that, taking phase 1 as the baseline, phase 2
showed a 57.8% increase in productivity; phase 2 a further 17.97 increase;
and phase 3 a still further increase of 1.9%. This very extensive study
is of particular interest since it attempts almost for the first time to
quantify the cost/benefit of employing expanded function dental auxiliaries
in dental teams in particular environments.

In the most recently reported American experiment in the use of expanded
function dental auxiliaries in dental practice (58) 6 experienced chairside
assistants were trained for 3 months in their new role under the direction
of their employers, who participated in their training. Methods of working
in the four dental practices to which these auxiliaries returned differed
considerably, as did their duties, data being collected from each practice
for a 3-month period before the expanded function dental auxiliaries were
employed and for 1 year afterwards. The variations between the practices
is illustrated by the wide range (20% to 90%) in the number of restorations
placed by the auxiliaries expressed as a percentage of all restorations
placed in their practices, the rise in the number of restorations placed in
the practice (-0.4% to 41.5%), the fall in dentists' working hours (2% to
7%), the rise in total patient visits (2.1% to 25.3%), and the rise in den-
tists' income (11% to 447%). However, it appears that severe management pro-
blems in respect of utilization of expanded function dental auxiliaries were
experienced by the dentists although no attempts were made to train the den-
tists in their new role as manager of a new type of dental team, nor were
the environments in which they worked apparently modified in any way. It
is therefore difficult to draw reliable conclusions from this study in view
of the many inconsistencies, but it is of value as a short-term pilot study.

A Canadian study reported by Romcke & Lewis (60) used expanded function
dental auxiliaries of a different type from those taking part in the American
studies, qualified dental hygienists being given an additional 8-10 weeks'
training in the expanded function dental auxiliary's role. Two studies
were carried out. The first, in a public health clinic for children aged
6-10 years, lasted for 30 months and a total of six types of team operated;
initially a team of 1 dentist was progressively increased to 1 chairside
dental assistant using 2 operatories and later a team of 1 dentist, 2 ex-
panded function dental auxiliaries, 3 chairside assistants, and 1 reception-
ist operating 4 operatories. The second study consisted of six dental prac-
tices, three of which employed expanded function dental auxiliaries for at
least 1 year. In the public health clinic the nonproductive time of the ex-
panded function dental auxiliaries was found to be around 25% in all the
different teams. When a second chairside assistant was added to the
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baseline team a 127% reduction in cost per unlt of treatment was achieved;

the further addition of 1 expanded function dental aux111ary led to a 29. 6/
reduction, while the addition of 2 expanded function dental auxiliaries pro-—
duced little change in the cost of treatment. Peer review of the quality
of the care provided judged it to be satisfactory. . The study in the dental
practices revealed an average productivity increase of 37.4% when 1 expanded
function dental auxiliary was introduced, 2‘being associated with increased
profits.

‘ Recently, a number of computer models of dental practices have been con-
structed to examine on a theoretical basis the most effective staffing pat-
terns for dental teams to serve populations with specific dental needs.

One of these studied the likely effects of adding 2 expanded function dental
auxiliaries to a dental practice (56). It had been shown that a particular
practice could increase its gross income by 37% by enlarglng the team of

1 dentist and 2 chairside assistants by adding a further chairside assistant
and an expanded function dental auxiliary. A third team comprising 1 den-
tist, 2 expanded function dental auxiliaries, and 4 chairside dental assist-
ants working in 4 operatories was compared for productivity with the first
teams. A theoretical increase in revenue of 64% was forecast.

Generai

Research projects have beeﬁ reported in recent years that are directed
towards gaining knowledge about the delegation of responsibilities by dentists
to auxiliary personnel in general rather than to a specific type of auxiliary.
These personnel must therefore be discussed under a separate heading.

One European prOJect in thlS category is the London Hospital Med1ca1
College Experimental Dental Care Project (3, 4, 5). This was established
in 1971 and supported from then until 1977 by the United Kingdom Department
of Health and Social Security. The aims of the project were to identify and
develop methodology appropriate to research on methods of delivering dental
care and, through this, to determine the relatlonshlps between the dental
needs of defined communities and possible systems of meeting them. Thus,
the personnel jointly responsible for providing dental care, and the ways
in which they work, were examined in relation to the needs of the community.
The project was therefore based on three units: a research laboratory for
clinical practice (the research dental care unit) to. develop. and apply the
methodology, a dental practice serving a defined population (the community
dental care unit) to provide some. of the ‘data from a service unit, and a
clinic providing care through undergraduate dental students and ancillary
personnel (the training dental care unit), from which data relating to the

training situation could be collected. Publications to date have been lim-
ited to reports on the structure of the project and the methodology evolved
(3 4, 5). However, the parameters are very wide and include the character-

istics of varlous teams composed of dentists and various auxiliary personnel
of established types, problems of team management, attitudes of patients,
dentists and auxiliaries, the quantity of care prov1ded, the quality of re-
storative care, the effects of preventive measures, etc. Data are being
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collected, not only from the various units within the project but also from
other training situations and from dental practices of various types both
within the United Kingdom and elsewhere.

Ulmer (69) has reviewed the legal, theoretical, and practical aspects
of problems of employing certain dental auxiliary personmnel in the nine coun-
tries of the European Economic Community (EEC). In his thesis he outlines
their training and roles but does not attempt to report research data re-
lating to their use.

Conclusions

While dental technicians and chairside assistants are universally ac-
cepted in all countries in easily identified roles, data relevant to their
training and their position in the dental team are scarce. Indeed, for Europe
such data appear to be almost nonexistent, the great majority relating to
North America. It is particularly unclear whether a chairside assistant
should have a close support role, a practice manager role, or both.

Data for the groups of operating auxiliary personnel are also remarkably
scarce and in general limited to American studies of the expanded functiom
dental auxiliary. However, there are rapidly developing signs of interest,
particularly in dental hygienists, in a number of European countries although
there is almost no published information on this. It is therefore clear
that a survey of the present position in Europe is opportune at this time
when there are signs of new developments and changes in outlook in the use
of dental auxiliary personnel.

THE SURVEY

Data were collected by means of a questionnaire sent to the 20 European
countries that agreed to participate in this study. The draft questionnaire
was first distributed to selected countries to check whether, in view of the
different conditions existing in countries, it was understandable and com-
plete. The final questionnaire comprised five major sections, each divided
into a number of subsectioms. Each section was introduced by an explanation
and general instructions for answering questions asked in the section. In
most instances the questionnaire offered several alternative answers to each
question and those completing the forms were requested to delete answers that
were not applicable. Answers were constructed so as to provide information
separately about each category of dental auxiliary personnel used in the coun-
try.

An abbreviated version of the questionnaire is given in the Annex.

19



Classification and Utilization of Dental Manpower

Categories of dental auxiliary personnel

.Each of the 20 countries surveyed employs. both dental laboratory tech-
nicians and chairside assistants though one (Fig. 1, line 14) describes the
latter as "'stomatological assistants". However, a number of countries have
other categories that include some or all of the duties of either the dental
technician or chairside assistant. In two countries (Fig. 1, lines 2 and 8)
special categories of dental technician exist who work directly on patients
for whom they provide full dentures.

Three countries identify categories of personnel specifically concerned
with radiography: in the countries represented by Fig. 1, lines 4 and 13,
‘there are specialized personnel to take and develop radiographs, while in
another country (Fig. 1, line 2) selected chairside assistants are given
further training for these and other duties. In two countries (Fig. 1,
lines 4 and 13) medical nurses working in the larger facilities provide chair-
side assistant services as well as those of dental hygienist and, in the
former country, of dental therapist also.

. In only 407 of the countries do dental preventive workers exist (Fig. 1)
and in one of those they are restricted to the school dental service. In
two of the countries these personnel are not backed: up by the existence of
dental hygienists while three countries rely for this service on dental hy-
gienists alone. In only two countries (Fig. 1, lines 1 and 9) are there

~both dental hygienists and dental therapists, and in one of these dental
therapists exist in only two out of nine experimental schemes. In the other
two countries in which dental therapists exist dental hygienists do not.
However, one other country (Fig. 1, line 12) has recently devised a training
scheme for auxiliaries combining the duties of chairside assistant and den-
tal therapist.

Some 307 of all the countries employ only dental technicians and chair-
‘side assistants at the present time, thus imposing upon the dentist all the
-work directly applied to the patient, only technical laboratory procedures
being delegated. 0f the reamaining 70% only four countries permit the dele-
-gation of more than a few specific, normally preventive, measures. Thus,
there is considerable interest in the employment of dental auxiliary person-
nel for preventive measures, that is, as dental preventive workers or dental
hygienists, but a conspicuous reluctance in most countries do extend dele-
-gation significantly beyond this.  In some countries, medical auxiliaries
are -employed, presumably after further training as dental auxiliaries, which
would seem to be a questionable use of resources.

Work specifications of dental auxiliary personnel

Dental technician (Fig. 2). Of the 42 defined items of work, dental
technicians are never involved in 32 of these. In only one country do they
not perform all laboratory procedures (Fig. 2, line 5) but then they are
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Fig. 1. Categories of dental auxiliary personnel employed
in- 20 European countries in 1973
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Fig. 2. Work specification: dental technicians in
20 European countries

) NS

VNS

18§ S

14 NN

16] S N N

5 ENENEN

1Y IINEENEN

k1 INEINEN
2] S N S
2 NSNS
R ISESES
S SN S S

C] INENENEN

71NN N N
N NN N

5] S N S S
SINS N N
2SS NN N
1SN S N

38 1037 3 6 1 2 4 1523

Items of work (Questionnaire II-200)

Key to countries:

1. Romania 11. Norway

2. Sweden 12. Netherlands

3. Malta ) 13. Monaco

4, Hungary 14. Federal Republic of Germany
5. Greece 15. Denmark

6. Finland - 16. France

7. Czechoslovakia 17. Yugoslavia

8. Bulgaria 18. USSR

9. United Kingdom 19. Poland

0. Switzerland . 20. Ireland

22



involved directly with the patient, taking impressions and applying curative
agents to the gingivae. Apart from this, dental technicians in eight coun-
tries carry out duties more usually the responsibility of chairside assistants
(items 1 to 5).

Chairside assistant (Fig. 3). Chairside assistants in most countries
have similar job specifications, tending to be responsible for items 1-10
in section II-200 of the questionnaire. Surprisingly, in three countries
the chairside assistant does not provide close support for the operator (i.e.
4-handed operation) (Fig. 3, lines 16, 18, 19). In about one-~third of the
countries, chairside assistants carry out an educative role in prevention,
sometimes for individuals, at other times for groups (items 11, 12 and 13).
The commonest additional other duty is that of radiography (item 21; 25%)
while in some 20% of countries these assistants are used to record patients'’
histories (item 18).

Dental preventive worker (Fig. 4). Seven countries define categories
of dental preventive worker. One country (Fig. 4, line 7), limits their
use to group education in oral hygiene and prevention and in another (Fig. 4,
line 5) they combine preventive education with some administrative responsi-
bilities. Five countries also permit these personnel to treat patients,
usually by applying preventive agents (item 14). However, in one country
(Fig. 4, line 1) the dental preventive worker carries out virtually all the
duties of a dental hygienist and in addition performs dental and radiographic
examinations. This really places them in a quite different category.
Surprisingly, one country permits this category of worker to carry out di-
rect treatment of dental pulp (item 35) and two others allow simple labora-
tory procedures (item 37). Even in this small group of countries there is
thus considerable variation in the duties of this category of worker, some
permitting one additional duty, some another.

Dental hygienist (Fig. 5). The general patterns of work specification
for dental hygienists in the nine countries in which this category is speci-
fied are the same, embracing most of items 2-28 in the questionnaire. In
two other countries (Fig 5, lines 10 and 11) other categories are described
with responsibilities so similar to those of dental hygienists that they
should be so grouped, and are recorded for comparison. In two of the nine
countries (Fig. 5, lines 6 and 8) they tend not to be concerned with duties
usually associated with chairside assistants. In no country are hygienists
responsible for planning treatment but in six they record histories (colummn
18) and perform some examinations (Fig. 5, column 19); in one country (Fig. 5,
line 16) they remove orthodontic bands.

Dental therapists (Fig. 6). Only two countries (Fig. 6, lines 1 and 3)
employ established dental therapists although a third (Fig. 6, line 2) has an
experimental scheme in progress. In each country the duties of these per-
sonnel are comparable, embracing most of items 1-33 in the questionnaire, but
there are significant differences. The major differences are that in one
country (Fig. 6, line 1) dental therapists do not perform dental hygienists'
work (Fig. 6, columms 16 and 17) in contrast to the other two countries, but
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19 European countries
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Fig. 4. Work specification: dental preventive workers in

7 European countries
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Fig. 5. Work specification:a

dental hygienists in

11 European countries
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‘they do carry out tasks usually associated with dental technicians (Fig. 6,
columns 38-40). In one other country (Fig. 6, line 3) dental therapists
do not assist in postsurgical care (Fig. 6, columns 25-27).

Other categories (Fig. 7). Eight other categories of.dental auxiliary
personnel have been described; these are found in five different countries
since three countries name two kinds (Fig. 7, lines 1 and 7, 3 and 8, 5 and 6).

The general pattern is that of dental auxiliary persommel carrying out
many of the duties of chairside assistants (Fig. 7, columns 1-10) plus se-
lected other items of work that are usually associated with dental hygienists

or dental technicians. Lines 1 and 3 in Fig. 7 represent duties so similar
to those of dental hygienists that they should really be placed in that cate-
goTry. These two lines are therefore recorded twice, once in Fig. 7 (lines

1 and 2) and again, to aid comparison, in Fig. 5 (lines 10 and 11). Line 5
in Fig. 7 represents a group of auxiliaries from the same country as the
chairside assistants shown in Fig. 3, line 15, who have identical duties plus
patient education (Fig. 7, columns 10 and 11) and simple technical procedures
(Fig. 7, column 10); the other categories of personnel have more restricted
roles of one kind or another, as indicated in the figures.

Use of dental manpower

Fig. 8 illustrates some data relating to dental manpower. It is in
three parts:

I. The centre panel represents lOO‘dentists, the shaded parts of
each column showing the percentage of female dentists.

II. The bottom panel represents the estimated population to dentist
ratios. :

III. The top panel represents the numbers of dental auxiliary personnel‘
per 100 dentists. :

The population to dentist ratios vary from about 1000 : 1 to around
4000 : 1 (the two extremes involve very small numbers), with a mean value
of about 2400 : 1. In one country this ratio is increasing (Fig. 8, col-
umn 9), in three it is steady (Fig. 8, columns 8 and 13), while in the re-
mainder it is decreasing since the dentist population is increasing at a
faster rate than that of the population as a whole.

There is a remarkably wide variation, from 87% to 5% in the proportions
of female dentists in different countries. Half the countries have 507 or
more of female dentists but five have less than 20%. ~ With the exception
of dental technicians, females have an almost complete monopoly in auxiliary
roles, and in one country 70% of the technicians are women; in three other
countries the proportions are between one-third and one-half but in the
rest they are negligible. ‘
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Fig. 7. Work specification: other categories of dental auxiliary personnel in
8 European countries
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Fig. 8. Dental manpower in 20 European countries
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Key to countries:

Monaco

Sweden
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Denmark

Greece

Finland

France
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USSR

Czechoslovakia

United Kingdom
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I. Centre panel represents 100 dentlsts, the shaded parts of each column

show1ng the percentage of female dentists.

II. Bottom panel represents the estlmated population to dentist ratios.

III. Top panel represents the number of dental auxiliary personnel (DAP)
per 100 dentists. Heavy shading, dental laboratory technicians;

Light shading, chairside assistants;

Black areas, all other dental auxiliary personnel.

Columns 1 and 7 are misleading since no, data are available on the
numbers of dental laboratory technicians though they are present in these
countries. Columns 5 and 11, no data are available on any dental auxiliary

personnel.

a DAP, dental auxiliary personnel
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The ratios of dentists to dental technicians, chairside assistants, and
all other categories of auxiliary can be judged from Fig. 8 for a number of
different countries. Although the overall mean value is just less than
1 dental technician to 2 dentists, the proportions vary widely in different
countries from as low as 1 dental technician to 7 or 8 dentists up to almost
al : 1 ratio. Higher ratios are obtained for dentists to chairside assist-
ants. There is a mean ratio of 1 : 1 but in one country it is as high as
1 : 2 (Fig. 8, column 8) while in another there appear to be less than 10
dental auxiliary personnel of any kind, other than dental technicians, to
every 100 dentists (Fig. 8, column 10).

The countries represented by Fig. 8, columns 9 and 20, which indicate
relatively larger proportions of other types of dental auxiliary personnel,
both involve very small total numbers. Otherwise, the very low proportions
of all categories other than dental technicians and chairside assistants is
remarkable and must reflect a strong treatment orientation rather than pre-
ventive orientation in dentistry in all countries. The country represented
by Fig. 8, column 4, has the highest ratio for dentists to dental preventive
workers (100 : 4), and there the dentist to dental hygienist ratio is small,
only 100 : 0.6, compared with the only other figures available of 100 : 3.0
(Fig. 8, columns 14 and 15) and 100 : 2.0 (Fig. 8, column 3). It is dif-
ficult to imagine to what extent preventive dentistry is practised at all
or, indeed, how it is achieved in that country.

In all the countries considered it appears that there are only some
540 .dental therapists, giving in one country a dentist to dental therapist
ratio (Fig. 8, column 10) of about 100 : 6.5 and in another (Fig. 8, column 14)
about 100 : 1.7; din addition, there are 9 dental therapists training in an
experimental scheme (Fig. 8, column 15).

The other small groups include significant proportions (100 : 7.7 and
100 : 8.3, respectively) of special dental technicians (Fig. 8, column 6) and
radiographic technicians (Fig. 8, clolumn 16). For each of the two special
groups, "aide pour médecine-dentiste diplomé" and "prothésiste dentaire'
(Fig. 8, column 9), the ratio is about 100 : 2. The country represented by
Fig. 8, column 10, provides a rather special situation, the dentist to chair-
side assistant (stomatological assistant) ratio is very low (100 : 7.3), but
some of the duties of medical nurses include those of the chairside assist-
ant and their ratio is 100 : 10; nevertheless, this group of personnel has
many other duties, which indicates that the effective dentist to chairside
assistant ratio must be significantly lower than that in any other country
at, say, 100 : 10.

It is apparent that, in general, dentists in all countries accept that
they, and only they, will provide oral health care, and that, with few ex-
ceptions, they will have the help of a chairside assistant but delegate very
little work apart from technical laboratory procedures to other personmnel.
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Wastage

Flgures relating to the wastage of dental auxiliary personnel through-
out the countries are very 1ncomplete. The impression given is that was-
tage is generally low, reflecting considerable stability in these auxiliary
groups. Possible exceptions are in the flgures for one country relating’
to dental hyglenlsts and dental therapists, which are stated to be 37% and
29%, respectlvely The main reasons glven for this wastage are low sala-
ries and family obllgatlons.

Utilization

'The ratio of dentists to chairside assistants suggests that very few
dentists work without the help of any auxiliary persomnnel; only two. coun-
tries state that a small proportion of dentists work alone; all the others
indicate that either none or almost none do so. ° Surprisingly in one coun-
try the maJority of dentists apparently work without any chairside assis-
tants; 1in all other countries. they work with at least one assistant. In
three countries the majority of dentists work with more than one chairside
assistant while in 7 of the 20 countries almost none of the dentists do so.

Only in one country do a minority of dentists use dental technicians;
in all other countries either the majority’ or all do so. This does not
mean that dental technicians work solely for one dentist; it is more usual
for them to work for a number of dentists or clinics.

The very small numbers of dental preventive workers, dental hygienists,
‘and dental therapists existing in all countries results in few dentists using
any of them. The position is similar with’ regard to the various special
categories of personnel that exist in certain countries. 'One country indi-
cates that the majority of dentists use dental therapists and that this group
occupies a special place, having very many different responsibilities, but
‘the ratio of dentists to dental therapists (100 : 10), shown in Fig. 8, sug-
‘gests that each dental therapist must work for many dentists.

Régulations for dental auxiliary personnel

Dental technician.: Half of the countries investigated require some
form of registration for dental technicians; only one does not demand a
defined educational standard. ' 'In addition, three countries require dental

technicians to have obtalned experlence in practlce before registration.

In eight countries there are no regulations requiring any kind of super-
vision by dentists while in the others regular supervision of dental tech-
nicians is required, half being direct supervision and half indirect. How-
ever, there does not appear to be any general pattern suggesting that e1ther
registration or educational achievements permit less supervision. The
meaning of supervision with respect to dental laboratory technicians is
perhaps difficult to define because, with one exception, they have no direct
access to the patient and their work is therefore always directly or regu-
larly supervised, though they may rarely be directly or regularly supervised
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while working. In the one exception where a special group of personnel

is permitted to work on patients their supervision by dentists is regular
but indirect. It is presumably because dental laboratory technicians can,
in most countries, work only through a dentist that many countries do not
find it necessary to require either registration or educational achieve-
ments, the patients being protected by the dentists. It should, however,
be appreciated that even in those countries that do not require registra-
tion, qualifications for dental technicians do exist and that many indi-
viduals are so qualified; it is only that these states do mot require a
person practising as a dental technician to have these qualifications.

Chairside assistant. For perhaps similar reasons, with one exception,
the same countries that do not have any regulations governing the supervision
of dental technicians do not have any with respect to chairside assistants.
By the very nature of their role, chairside assistants must be supervised,
and the regulations that do exist indicate that this supervision must be di-
rect and regular. Eight countries require official registration of chairside
assistants and all of these are included in the 10 countries requiring regis-
tration of dental laboratory technicians. Surprisingly, only four of these
eight countries require any practice experience before registration of chair-
side assistants. Since it must be assumed that where registration is not
required significant numbers of chairside assistants in practice are trained
while in service, these presumably have practice experience but possibly
no set educational requirements. In some countries registration as a chair-
side assistant would seem to be possible with little or no practice experi-
ence, clinical experience being gained only within the educational establish-
ment.

Dental preventive worker. In four countries a specified level of edu-
cation is required before a dental preventive worker is allowed to practise.
In two countries regular direct supervision is required by dentists, while
one country requires only indirect supervision and another none at all.

Dental preventive workers in another country are not required to be registered
but they have to be indirectly supervised on occasions whilst working, as
they do, in the school dental service.

Dental hygienist. Tt would seem that, with one exceptiom, all the
countries that employ dental hygienists require them to have a specified edu-
cation prior to registration of one kind or another. Most of them also re-
quire direct regular supervision though two permit indirect supervision and
another has no regulations concerning the practice of dental hygienists.

Dental therapists. In the two countries where dental therapists are
established registration after a required education is necessary and super-
vision by dentists demanded. It appears that supervision in one country is
more strict, being direct and regular; in the other country a degree of in-
direct supervision is permitted.
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‘Employment and working-conditions for dental auxiliary personnel

Dental technician. These personnel may work .as independent, self-
employed professionals ‘in all except four countries, where they work exclu-
sively in the public dental services; however, in three other countries the
majority work in the public sector. ' The majority .of dental technicians in
.one country are also stated to;work in the public sector but it is believed
that this refers to the fact that, although the majority work within the
private sector, the patients for whom they work are being cared for by a
public service. Almost all dental technicians are full-time workers and
have professional organizations specifically concerned with their interests.

Chairside assistant. As a consequence of the nature of their work,
‘'virtually no chairside assistants are self-employed, and fhey are in general
full-time employees. The majority are employed in the public sector in
five countries; elsewhere the majority are in the private sector. ' In

12 countries'professional organizations exist for chairside assistants.

Dental preventive worker.  These personnel work exclusively in the
public sector and they are generally full-time employees although there are
some part-time workers. In only three countries do they have their own
professional organizations. ' ‘ ‘

Dental hygienist. The ‘majority of dental hygienists are full-time
‘'workers and are most commonly employed in the public sector. In three
‘countries, however, they do work in the private sector. Of those countries
" employing dental hygienists only three do not have professional organiza-
tions for dental hygienists.

Dental therapists. Personnel in this small category are exclusively
employed in the public sector and are full-time, though one country permits
‘them to be self-employed. - In each country they are represented by a pro-
fessional organization. : ‘ i ‘

Other categories. Both the medical nurse and the stomatological as-
sistant may be self-employed, like the special dental laboratory technician
‘and the "prosthésiste dentaire', but the other categories of personnel can-
“‘not. A few categories are employed in thé private sector, but the majority

work in the public sector. All tend to be full-time employees and have
. professional organizations. ' ‘ ‘

It appears that, with the exception of chairside assistants, the majo-
rity of dental auxiliary personnel are represented by professional organiza-
‘tions although the small numbers of dental preventive workers also lack such

. support. Dental technicians and chairside-assistants most commonly work
~in the private sector but all other categories are employed in the public
sector. . Surprisingly, dentists in the private sector employ relatively few

dental hygienists; whether this is due to their relatively small numbers
or lack of interest on the part of the dentists is not known.
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Career structure for dental auxiliary personnel

Dental technician. In the vast majority of countries it is possible
for dental technicians to be appointed chief technicians and as tutors, and
in one country they may follow a further course of training to become a den-
tal laboratory owner. In only five countries can experience and training
as a dental laboratory technician be credited if training for a different
kind of dental auxiliary is undertaken. In six countries a trained dental
technician holds the necessary entrance requirements to commence training
as a dentist, but in only one country does the earlier training receive any
credit for the latter.

Chairside assistant. The same number, and with one exception the same
countries, that give credit to dental technicians wishing to train as dental
auxiliaries of another type also give some credit to chairside assistants,
but only in 50% of countries are chief chairside assistant posts available
and in eight there are posts of tutor chairside assistant. In only two
countries are chairside assistants eligible to train as dentists, but one
other country gives some credit to chairside assistants who undergo such
training.

Dental preventive worker. Appointments as chiefs and tutors are pos-
sible in three countries and some credit is given in three others to dental
preventive workers who undergo training for another category of dental aux-
iliary. Again, only one country gives credit to those training to become
dentists, but in one other the dental preventive worker holds the entrance
requirements to train as a dentist.

Dental hygienist. Of the countries with dental hygienists only one
does not have posts of tutor or chief dental hygienist, and three others
also do not have the latter grade. Five countries give some credit to
dental hygienists wishing to train for another branch of dental auxiliary.
As for other categories, one country permits dental hygienists to commence
training as dentists and ancther gives them some credit in this training.

Dental therapists. In two countries appointments exist for chief
dental therapists but not for tutors, while in another country the latter
exist but the former do not. There is no information that dental thera-

pists receive any credit if they wish to train for another branch, probably
because, as one of the more extensively trained groups of personnel, they
tend not to move into any other categeries. However, it is known that in
one country a significant number of dental therapists undergo training as
dental hygienists to permit them to take employment in the private sector,
and frequently credit is given for their earlier training, which may sig-
nificantly reduce the time required to become a dental hygienist. In

only one country do dental therapists hold the entrance requirements for
dental scheol training.
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Other categories. Appointments as chief and tutor are available for
most of the categories listed. In one country the wmedical assistant for
prevention and the X-ray technician, and in another the "aide diplSmé", are
given credit if they undertake training for another category of dental aux-
iliary, and in two countries these personnel hold entrance requirements for
a dental school

It is clear that career structures in all countries are incomplete.
While there is a limited number of grades within some categories, permitting
the more able to be given additional responsibility, many categories offer
no promise of promotion at all. Some countries encourage the movement of
personnel between different categories of auxiliary by giving some credit
for previous experience, but this seems to be limited and in no way approaches
a properly structured career ladder. ‘

Education of Dental Auxiliary Personnell

Planning, administration, and finance

Dental technician. In 10 countries the planning of educational pro-
grammes for dental technicians is carried out by the dental health adminis-
tration. In virtually all these countries teaching programmes are coordi-
nated throughout the country. In six of the countries the same body is

' responsible for the administration and financing of the courses, and only
in three do the respective professional organizations have this responsi-
bility. In as many as 11 of the 17 countries for which data are available,
these responsibilities are laid on other bodies such as the ministry of
education, the industrial training authority, and vocational or technical
colleges. In addition, many employers accept respon51b111ty for the train-
ing of their employees.

Chairside assistant. Of the 18 countries reporting, half of them
rely for the planning of educational programmes on the dental health adminis-
trative body, and in most countries there is some coordination of teaching
programmes in the different centres. Responsibility for the administration
and financing of these courses is divided almost equally between the health
" authority and other bodies, mainly colleges of one designation or other.
Although it is impossible to determine the responsibility for very signifi-
cant proportions of cha1r51de a551stant ‘training, thlS falls in many coun-
trles on the employer.

Dental preventive worker.’ Most of the education for the dental pre-
ventive workers is planned, administered, and financed through the health
authorities; in only one tountry is it administered by the professiomnal
organization. In each country there is coordination of the teaching
. programme. '

A comprehensive list of educational institutions for these personnel
may be found in a recent WHO publication (70).
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Dental hygienist.  All the countries employing dental hygienists co-
ordinate the training programmes throughout. Most of the planning is done
by the health administration, which generally also both administers and
finances the training, though other bodies may be involved providing train-
ing.

Dental therapists. In all four countries where there are dental
therapists the health authority has almost all the responsibility for
training, with one exception. In all the four countries there is coordi-
nation of teaching.

Other categories.. In these small groups planning, administration,
and financing devolve upon the health authorities concerned except in the
case of the special dental technician, for whom administration and financ-
ing are undertaken by the ministry of education.

The educational planning of most of the auxiliary personnel appears
usually to be the responsibility of the health authority, and consequently
there is coordination between training courses in different centres in each
country. However, in about half of the countries a different body has the
administrative and financing responsibilities. On the one hand, there-
fore, there should be a good chance to relate the training of dental auxi-
liary personnel to the needs of patient care, but on the other hand good
coordination between training needs and the implementation of training
might be more difficult.

Costs of training

The data obtained from section IV-100 of the survey questionnaire
proved to be so fragmentary that reliable conclusions are not possible.
However, some estimates are of interest: two countries, for example, sug-
gest that 10 dental hygienists might be trained at a similar cost to a
single dentist but in another country the estimate is only half that number.
Similarly, one country believes that 30 dental preventive workers might be
trained for the same cost as 1 dentist, another that some 2000 could be so
trained. Only one figure for dental therapists was obtained, the estimate
being that 6 might be trained for the same cost as 1 dentist.

In view of their known effect on a dentist's productivity, it is in-
teresting to note that four countries estimate that 13, 31, 33 or 40 chair-
side assistants might be trained for the cost of a single dentist. Cost

estimates for dental technicians relative to a dentist vary widely from
1: 2 tol: 32.

The overall belief is that most dental auxiliary personnel can be
trained remarkably economically.

Types of educational programmes and institutions

Dental technician. It is surprising that of the 19 countries from which
data were obtained only 5 report the existence of formal courses of education
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"for dental technicians. In 2 of these the formal courses are in special
schools in teaching institutions other than dental or medical schools;

in the other 3 either dental schools, technical or vocational colleges,
private Schools, or postal courses are involved. In 8 countries there
is no apprenticeship or in-service training, and the data for 12 countries
suggest that although training is undertaken in special schools, dental
or medical schools, no formal courses exist. Training involves dental
schools in 7 countries and medical schools in 3 while in 11 countries
other schools provide the necessary facilities. The general pattern,
therefore, is one in which the majority of dental technicians train
through some kind of apprenticeship system rather than through formal
courses of teaching, but a surprisingly high proportlon do so in special
schools, a minority involving dental schools.

Chairside assistant. In only four countries can chairside assistants
follow a formal course of training. Presumably, in all other countries
they learn their duties and gain experience by in-service training, though
in some this may be obtalned in special schools or, 1n seven countries, in
" a dental school.

Dental preventive worker. Of the eight countries for which data
‘are available five provide in-service training for dental preventive
workers. Only two involve special schools and two others offer formal
courses of training. It would appear that not a single dental school is
involved in the training of this type of dental auxiliary personnel.

Dental hygienist.  Altogether, 10 countries provided information on
dental hygienist training; 6 of them offer educational programmes in
special schools but only 3 have formal courses of training. In 6 of the
10 countries training can be prov1ded in dental schools and in a seventh
in ‘a medical school; other institutions involved include paramedical
vocational schools and schools run by professional organizations and the
armed forces.

Dental theraptsts. Three of the four countries offer training in
spec1al schools, the other in dental schools, and only:in the latter are
dental schools involved in the training of dental therapists though one
‘other country involves medical schools. Two of the four countries indicate
the existence of formal courses of tralnlng ‘

Other categories. In only one country are dental schools involved
in the training of any personnel in these categories; in that country
there is involvement in the training of special dental laboratory tech-
nicians. In one country medical schools are involved in training both
medical nurses and stomatological assistants; otherwise, training is the
responsibility of other bodies. o ‘
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Admission to education

Dental technician. Very wide differences exist in the requirements
to be fulfilled before candidates may commence training as dental tech-
nicians. Three countries apply no conditions while one requires candi-
dates to have had 8 years' preliminary education, to have reached a minimum
age, and to pass an entrance examination. Three countries require some
preliminary experience in dental practice before admitting candidates for
training.

Chairside assistant. Thirteen countries lay down conditions to be
fulfilled by candidates for admission to a course of training for chairside
assistant, but only one of these requires them to have had some previous
experience of dental practice.

Dental preventive worker. Four countries have entrance requirements
for training, two of which and one other require preliminary practical
experience.

Dental hygienist. Two of eight countries that require fulfillment
of certain conditions before training commences include in these some
experience in dental practice.

) Dental therapists. Each of the four countries training this category
of personnel requires fulfillment of certain conditions before training
can be commenced.

Other categories. With the exception of the sterilization room
assistant in one country all other categories must meet certain conditions
of entry to training courses, and in three countries some previous exper-
ience in dental practice is necessary.

It appears that for all categories of dental auxiliary personnel
admission to vocational education is not indiscriminate, the requirements
being generally attainment of a stated level of general education and
occasionally of a minimum age, and sometimes, though not often, a knowledge
of dental practice. However, a significant number of countries do not
apply any conditions to admission for training as dental technicians or
chairside dental assistants.

Profiles of curricula

Profiles of curricula in the various countries are shown in Fig. 9-11.
The heights of columns indicate the total duration of each course of
training, unshaded parts representing practical training, the lightly
shaded segments the nonpractical parts of courses, and, where the informa-
tion is provided, heavily shaded segments the nondental component.

Dental technician. (Fig. 9). The most remarkable characteristics of
these curricula are the great variations in total length of training from
1120 hours (Fig.9, column 1) to 8280 hours (Fig.9, column 14) and in
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Fig. 9. Profiles of curricula:? dental technicians in

14 European countries
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Key to countries:

Netherlands

United Kingdom

Sweden

Poland

Bulgaria

Romania

USSR

Hungary

Norway

Finland

Federal Republic
of Germany

. ' Czechoslovakia

Yugoslavia
Switzerland

- % Total height of each column represents total number of hours in each course;

Unshaded areas, practical dental component;
Lightly shaded areas, nonpractical dental component;
" Heavily shaded areas, nondental component.
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