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CHAPTER 1

SCOPE OF REPORT

This study was made possible through a fellowship grant from the
World Health Organization and was carried out in New Zealand during
the period 15 February to 12 April 1950.

New Zealand’s dental programme, operated by the Public Health
Department, has been a controversial subject among dentists the world
over, mainly because it entrusts a large part of the dental care of children
to young women who operate school dental clinics after a two-year training
period. Dentists supporting this plan have said that no country has enough
dentists to provide the needed hours of service to all children ; that a
marked increase in the number of dentists is unlikely ; and that the develop-
ment of trained supplemental personnel is logical and necessary.

Critics state that the New Zealand system delegates children’s dentistry
to partially trained auxiliaries ; that this is an attempted shortcut to dental
health ; and that it is a backward step which solves nothing but endangers
the health of children.

Unfortunately, most of the argument has taken place in a vacuum, so
to speak. Opinions and suppositions have been plentiful. Actual facts
have been scarce.

This study was made to provide certain facts, but it has limitations
which should be made clear at the outset. It is an investigation of the
caries-control measures being used in New Zealand and their effectiveness
as demonstrated in the mouths of a representative group of schoolchildren.
It does not measure the state of health of the supporting tissues of the
mouth or the extent of malocclusion. No attempt was made to evaluate
the programme in terms of what is ideal care for the individual child,
nor the results of the programme beyond the age of 14 years. These
aspects, while important, do not lend themselves to a forty-day study.
Such information is unrewarding with anything less than protracted
observation of the same children throughout the period of growth
and development.

What is disclosed here is a picture of the prevalence of dental caries
in the average New Zealand schoolchild in the age-range of 7 through 14,
the results of an attempt to cope with the problem by regular dental care
in the form of fillings, and the extent of failure in this attempt as manifested
in tooth mortality.
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8 EXPERIMENT IN DENTAL CARE

The method of examining the teeth and counting those which were
decayed (D), missing (M), and filled (F) was chosen because it has become
a standard measurement among public-health dentists, has been well
tested for validity, and, most of all, because it can be verified independently .
and is therefore objective.

Briefly, it was found that the prevalence of dental caries is high in the
average New Zealand schoolchild but much of it has been treated. At the
age of seven, more than 5 of his deciduous molars have been attacked by
decay, yet 959 of these attacked teeth are filled. Two of his permanent
teeth have also been attacked but three-quarters of them have been treated
by fillings. By the age of 14, the number of attacked permanent teeth has
risen to 10, yet 869, of these teeth have been filled. Only 0.4 permanent
teeth are missing. :

" The average rural child in New Zealand is in as good dental health
as his urban counterpart ; that is, among rural children the proportion
of decayed teeth which have been filled is equal to that among urban
children. :

In the second part of this report I have given a certain amount of
information about the development of the programme in New Zealand, its
organization and administration, the quantity and quality of the service,
costs, the training of the dental nurse, and the dental profession itself.
Since the examination of 4,000 children’s mouths in 40 days left little
time for other things, much of this general information came from publica-
tions and interviews. Some of it came through my direct observation.
The material was checked for accuracy with New Zealand officials, both
at the time the study was made and after the report was written.

- That, in outline, is the content of this report. It should be interpreted
in other countries in the light of local standards of dentistry for children. It
should in no way be interpreted as a plea in favour of the New Zealand system.

The planning of the study began with an all-day meeting of consultants
in Washington, D.C., December 1949. This group included Dr. K. A.
Easlick, Professor of Dentistry, University of Michigan ; Dr. R. M. Walls,
private practitioner, Bethlehem, Pa. ; Dr. J. A. Salzmann, orthodontist,
New York City; Dr. K. Bain, Acting Director, Division of Research,
Children’s Bureau ; Dr. J. W. Knutson, Chief, Division of Dental Public
Health, Public Health Service ; Dr. G. Nevitt, Regional Dental Consultant,
Public Health Service ; Dr. B. Price, Research Analyst, Children’s Bureau ;
and Dr. S. Herman and Mr. L. Altman, Division of Public Health
Methods, Public Health Service. The outline developed by this group was
the base of my study plan. Mr: B. Ladd, Division of Statistical Standards,
Bureau of the Budget, was consulted on the sample design of the study.
I am deeply grateful to these consultants for the time and effort spent
on my behalf.



CHAPTER 2

DENTAL CONDITIONS
OF NEW ZEALAND SCHOOLCHILDREN

This study was based on the principle that the true story of dental need
and the service rendered to meet that need would be found in the mouths
of the children.

Once a tooth has been attacked by disease, the evidence remains to be
observed, as an untreated carious lesion, as a dental filling, or as a space
from which the tooth has been removed owing to advanced disease con-
ditions.

Taking advantage of these facts, public-health dentistry has developed
an accurate yet comparatively simple procedure for measuring these
conditions. This is the method of counting DMF (decayed, missing, and
filled) teeth. The method has been tested so thoroughly and found so
practical that it has become a standard way of assaying dental health.
It was decided to give a major portion of the study-time in New Zealand
to examining the teeth of schoolchildren and applying the objective DMF
method of analysing the dental conditions found.

Two considerations vital to this part of the work were :

(1) Dental caries are at once so prevalent and yet vary so widely from
one individual to another that valid conclusions cannot be drawn from small
numbers of examinations.

(2) Any sample of the population selected for examination should be
representative. That is, the sample should be taken in such a way as to
ensure that no serious biasing factors are involved.

2.1 Sampling

Upon arrival in New Zealand, a complete list of all the schools was
obtained and a random sample was drawn. It soon became apparent,
however, that transportation difficulties would make use of this plan
impossible in the 40 working days which were available.

The latest census available in New Zealand (1945) gave the total popula-
tion as 1,702,328, distributed over two islands and nine provinces. The
available time permitted work to be done in only two of the nine provinces.
Auckland Province in the North Island and Canterbury Province in the
South Island were selected. In the opinion of those who know the country
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10 EXPERIMENT IN DENTAL CARE

well, the populations of these two provinces, taken together, were fairly
representative of the country’s population as a whole, and yet access to
the schools was far less time-consuming than if schools in every part of
the country had been sampled. The Auckland and Canterbury Provinces
comprised 52.19; of the country’s total population and included typically
rural as well as typically urban groups.

Compulsory school attendance is rigidly enforccd in New Zealand
from the age of seven.” The decision was made to examine children aged
7-14 inclusive.. By means of the census figures, the number of children
aged 7-14 was obtained for the two provinces, and their proportions in
the rural and urban areas were established. Assuming that an 89, sample
of children aged 7- 14 was desirable, the census data and the published
average enrolments of the schools were used to estimate the number of
schools in rural and urban areas that would be needed. As a further limita-
tion dictated by time factors, it was found necessary to confine the survey
to areas within a hundred-mile (160-km) radius of the principal city in
each of the two. provinces. Complete listings of schools in the selected
areas were used in making an appropriate, but random, selection of schools,
utilizing information on the sizes of the schools and their rural or urban
locations.

Two days after the actual survey began, however, it became clear
that the smallest schools would have to be eliminated, since the travel
time that would be spent in reaching a reasonable number of these small
schools would drastically cut down the available working time. Thus the
final sample was. limited to public schools which included at least 200
children in the age-range 7-14 years. The selection of the children in the
individual schools was made by visiting the classrooms, asking children
of the requisite ages to raise their hands, and having the desired numbers
of children report to the examining room.

The programme staff in New Zealand took no part in this sampling
process. I made all decisions on sample design, the limitations introduced,
and the selection of particular schools. The only exception was in getting
the children from the classroom ; for this purpose “ runners > assigned to
me by the headmasters of the varlous schools brought the children to and
from the examining rooms.

Table I gives the numbers of chlldren in the sample according to age,
provmce island, rural or urban area, and sex. Since only 56 Maori chlldren
(most of whom probably had at least one grandparent of European origin) ?
and 11 Orientals were found in the schools which were sampled, these

a School attendance is permissible at five-years of age but not compulsory The primer classes for five-
year-old children have heavy enrolments,

b Maoris are the native Polynesmns of New Zealand. Since they have complete autonomy, marriage with
New Zealanders of European origin is common. The 1945 census lists only 98,744 (5.8 % of total) Maoris,
i.e., having half or more Maori blood.
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TABLE I. NUMBERS OF CHILDREN IN SAMPLE BY AGE, REGION, RURAL-URBAN,
AND SEX GROUPS : 4,072 NEW ZEALAND SCHOOLCHILDREN, 1950

Age at last birthday

Group Total

7 8 9 10 1 12 13 14
Auckland Province (rural, North) .| 1,432 { 173 | 186 | 180 | 201 | 188 | 177 | 179 | 148
Canterbury Province (rural, South)! 616! 81 84 78 78 69 80 80 66
Auckland City (urban, North) . .1 973 118 | 130 | 121 | 111 } 124 | 130 115.' 124
Canterbury & Timaru (urban, South)| 1,051 ( 131 | 134 ) 136 { 131 { 163 | 136 | 106 | 114
Total North . . . . . « .« o oo 2,405 : 291 | 316 | 301 : 312 | 312 | 307 | 204 | 272
Total South . . . . ... .. .. 1,667 | 212 | 218 | 214 | 209 | 232 | 216 | 186 | 180
Total rural + « -« « o v o o o o . 2,048 | 254 | 270 | 238 | 279 | 257 | 257 | 259 | 214
Total urban . . . . v . o oo . 2,024 | 240 | 284 | 257 [ 242 | 287 | 266 | 221 238
Total boys + « v v v o v o oo v 2,040 | 248 | 259 | 245 235 | 266 | 274 | 254 | 229
Total girls « « v v v v v v v v o 2,032 | 255 | 275 | 270 A 235 | 278 | 249 | 226 | 223
Grand total. . .« . v v . . ... 4,072 | 503 | 534 | 515 | 521 | 544 | 523 | 480 | 452

67 children have been included with the 4,005 children of European origin,
and no breakdown of the data by race has been attempted.

As table I shows, the rural children were from the rural portion of
Auckland Province in the North Island and the rural portions of Canterbury
Province in the South Island. The urban children were from Auckland
City in the North Island and from the cities of Christchurch and Timaru
in the South Island.

Since Auckland’s total population was nearly twice that of Canterbury’s,
it seemed important that the sample should approach the same propor-
tions, and accordingly 609 of the children examined were in the North
Island. As regards rural or urban residence, the census data showed that
44° of the population in the two provinces was classified as rural. The
sample came out practically even as between urban and rural areas (table I,
although in Auckland the sample was slightly weighted toward the rural side.

2.2 ‘Ex'amination and Recording °

Each child’s teeth were examined with a plain mouth mirror and a
sharp single-end explorer. The child was seated facing good natural light.
I made all the examinations. They were carried out at the schools, between
the hours 9 a.m. and 3 p.m. Each child’s age, sex, race, and school grade
were noted as well as whether or not he was registered in the programme.

¢ See Annex 4 for the record form,
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The dental conditions recorded for the permanent teeth of each child
were :

D or number which were untreated or both decayed and filled ;

X or number indicated for extraction : these were teeth in- which
the caries had penetrated to the pulp;

0] or number actually missing ;

F or number filled ;

DMTF or total of D, X, O, and F teeth.

Since teeth indicated for extraction are lost to the child so far as function
is concerned, M teeth are defined in this report as the sum of X and O teeth.
This definition makes M slightly larger than would be the case if the teeth
indicated for extraction had been grouped with D teeth, as is the practice
in some surveys. However the X and O teeth are shown separately in the
tables to permit comparisons with data of other surveys.

With respect to the deciduous teeth, counts were made only for the
attacked molars present in the mouth. The conditions recorded for each
child were :

de or the number of molars which were untreated or both decayed
and filled ; the number of e molars, or those indicated for extrac-
tion, was very small and was not recorded separately ;

f or the number filled ;

def or total of de and f teeth.

Any tooth with a pit or fissure in which the explorer made a definite
catch was recorded as carious (D or de).

2.3 Findings

The chief results of the survey are shown in fig. 1-4. All data for these
charts are given in tables II-V.

In fig. 1 there are three shaded areas which, added together, represent
the average number of attacked permanent teeth per child (DMF). The
lowest band shows the average number of M teeth per child ; the middle
band shows the average number of D teeth ; and the upper area portrays
the average number of F teeth.

Fig. 2 shows the percentage of D, M, and F teeth in the total average
number of attacked permanent teeth at each age, i.e., the bands show the
percentage composition of DMF in terms of its components.

In fig. 3 the total of the two shaded areas represents the average number
of attacked deciduous molars (def) in the children’s mouths at the time of
examination. The lower band shows the number of such teeth needing
treatment (de) while the area above it gives the number that were filled (f).
These findings are restated as percentages in fig. 4.
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FIG. 1. AVERAGE NUMBER OF DECAYED, MISSING, AND FILLED TEETH PER CHILD :
4,072 NEW ZEALAND SCHOOLCHILDREN, 1950 *

Number of DMF Tasth

0 11 14
Age at last birthday

¥HO 1043

D = decayed M = missing F = filled
* See bottom of table I

These data reveal the magnitude of the dental caries problem in New
Zealand. The average seven-year-old child had 2 permanent teeth attacked
by caries, the average 14-year-old had 10 (fig. 1). Over a seven-year span
the permanent teeth were being attacked by caries at an average rate of
slightly more than 1 tooth per child per year. In addition, the average
seven-year-old child had 5.4 deciduous molars attacked by caries (fig. 3)
out of a normal complement of 8. There can be no doubt that the dental
caries problem among New Zealand children is serious.

However, fig. 1 certainly belies the supposition that dental caries is a
far more serious problem in New Zealand than in any other area of the
world. The average New Zealand child of 14 had 10 permanent teeth
showing evidence of caries attack. Comparable values found for 14-year-
old children in northern areas of the USA are as follows : Minnesota, 7.8
(Knutson 1%, New York, 8.6 (Finn %), Pennsylvania, 8.4 (Grace ®) and Massa-
chusetts, 10.7 (Wellock #). With respect to the deciduous teeth, average def
for seven-year-olds was 5.7.among New York children (Finn ®) and 5.3
among Massachusetts children (Wellock %), ‘
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FIG. 2. PERCENTAGE OF DECAYED, MISSING, AND FILLED TEETH IN TOTAL
ATTACKED TEETH : 4,072 NEW ZEALAND SCHOOLCHILDREN, 1950*

100

90

Percentage

///A 27,7 77

7 9 1n 12 13 14

Age at last birthday

WHD 1044

D = decayed M = missing F = filled
* See bottom of table Il

Public-health dentists consider the number of missing permanent teeth
(“ tooth mortality ) to be the most objective index of the effectiveness of
a caries-control programme. Since it is not uncommon to find this index
exceeding 1 tooth per child at the age of 14, the lowest band of fig. 1 is
strikingly low. Including teeth present but indicated for extraction, the
average number of missing permanent teeth at the age of 14 in New
Zealand is 0.4 per child. '

The lightly shaded area of fig. 1, representing the number of permanent
teeth filled, is also very significant. It shows the large amount of needed
care that has actually been given to the children. It also explains the rela-
tively small number of missing teeth. Numerous DMF surveys have shown
that the number of missing teeth varies inversely with the number of filled
teeth.

It is not surprising that the middle band of fig. 1, showing the number
of untreated teeth, amounts to about one-half tooth per child through
age 11, after which it increases to about one tooth per child. On the average,
each child was receiving treatment every nine months (see table VII).
Since I examined the children at-all stages between treatments, the interval
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The basic data in this table are the same as in Table [l except that the DMF or the def for each
group in Table Il Is here taken as 100 %. The D, X, O, or F components are computed as percen-

tages of DMF, and the f is computed as a percentage of def.
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of time between my examination and the last treatment received by the
child averaged approximately four and one-half months. As the average
yearly increment of attacked teeth is 1.14, the increment at the time of
examination would average 0.43. Thus the dental care of these children seems

FIG. 3. AVERAGE NUMBER OF DECAYED AND FILLED DECIDUOUS MOLARS
PER CHILD : 4,072 NEW ZEALAND SCHOOLCHILDREN, 1950 *

10

"o

N

7%%%

%%%
N
—_—

de moluné A
Age at lost birthday
de = decayed = filled
* See bottom of table Ii

Number of def teeth

\

\%

//.

to be maintained at about as high a level as could reasonably be expected.

The findings on attacked deciduous molars, presented in fig. 3, reflect
almost continuous care, since the band for filled teeth amounts to almost
959 of the total area up to the age of 10. After the age of nine there is a
rapid fall in the number of deciduous molars owing to exfoliation. In the
earlier ages, however, the maintenance of the deciduous molars in service-
able condition is considered to be very important to the child's dental
health. Nevertheless, surveys of schoolchildren usually show that the decid-
uous teeth have received little care. For example, among Massachusetts
children aged seven, the average number of filled deciduous teeth per

2
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DENTAL CONDITIONS OF NEW ZEALAND SCHOOLCHILDREN 19

child was 0.8 (Wellock) ¥, and among Maryland children nearly 40%
of the deciduous teeth present contained unfilled cavities (Klein).® Since
these studies presumably included all of the deciduous teeth, they are not
exactly comparable to a study limited to deciduous molars. However, the
care given the New Zealand children’s deciduous teeth seems to be unique.

FIG. 4. PERCENTAGE OF DECAYED AND FILLED TEETH IN TOTAL ATTACKED
DECIDUOUS MOLARS : NEW ZEALAND SCHOOLCHILDREN, 1950 *
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Fig. 5, 6, and 7 present the findings from still another viewpoint. Each
of these figures shows percentages of children, not average numbers of
teeth or percentages of teeth. They are designed to show what percentage
of the children were found to need no care at the time of examination, what
proportion needed attention to one or two teeth, and what proportion
needed attention to 3 or 4 teeth.

Fig. 5 shows that, even at the age of seven, the great majority (69 %)
of the children have at least one attacked permanent tooth, while less than
one-third (31%) are free from caries. By the age of eight the proportion
of children with no attacked teeth has already dropped to 99. By the age
of 12 it is well below 19;,. These facts are not peculiar to New Zealand ;
they are presented here in fig. 5 to show that, at least by the age of nine,
caries-free children comprise such a small minority that it is scarcely neces-
sary to reckon with them separately.



EXPERIMENT IN DENTAL CARE

NUMBERS AND PERCENTAGES OF CHILDREN HAVING SPECIFIED NUMBERS OF DM TEETH, de DECIDUOUS MOLARS,

AND DMF TEETH IN 139 NEW ZEALAND SCHOOLCHILDREN NOT REGISTERED IN THE OFFICIAL SCHOOL DENTAL SERVICE, 1950
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Fig. 6 shows the facts with respect to the permanent teeth. The lightly
shaded area shows that the proportion of children who did not need atten-
tion at the time of examination increases from about two-thirds at the age
of seven to approximately three-quarters at the age of nine. Thereafter this
proportion decreases to slightly less than half at the age of 14. In view of
the heavy attack-rates shown in fig. 5, it is remarkable that nearly half the
14-year-olds were found, at the time of examination, to be without any
permanent teeth needing attention. At the same age, less than a third of
the children had 1 or 2 teeth which were D or M, while only one-fifth
of the children had 3 or more such teeth.

Fig. 7 shows analogous data with respect to the deciduous molars.
Since the majority of these molars are exfoliated by the age of 11, the tabu-
lation was made only for the children aged 7 to 10. The results show that
close to 859 of the children of these ages had no deciduous molars needing
attention at the time of examination, and that the percentage of children
with 3 or more such molars needing treatment was very small.

It will be seen from table II that the rural children have slightly higher
DMF values than the urban children up to the age of 12, After that age
the urban children have the slightly higher DMF values. Neither these
differences in average DMF nor any other differences between corre-
sponding figures in the upper sections of tables II and III seem to be signi-
ficant., The striking fact is rather that the rural children appear to have
received quite as good care as the urban children.

The middle sections of tables I and III show the data separately for
boys and girls. The sex differences in average DMF (table II) are in the
usual direction. That is, the DMF values are higher for the girls at all
ages, owing, of course, to the earlier eruption and consequent earlier expo-
sure to attack of the permanent teeth among girls. Accordingly, too, the
def curve falls somewhat more rapidly for the girls, owing to the relatively
early exfoliation of the deciduous teeth in that sex group. However, plotting
the data separately for the boys and girls has shown that the percentages
of the components, D, X, O, F, and f, are closely similar for the two sex
groups. Considering this circumstance and the fact that approximately
equal numbers of boys and girls were examined at each age, it is admissible
to present the main findings for the total group of children irrespective of
sex, as shown in fig. 1-5 and tables IV and V.

As indicated earlier, a note was made for each child as to whether or
not he was registered in the programme. Among the total group of children
in the sample, only 139 children were found to be not registered in the
programme. It is possible that this number would have been larger if
strictly random sampling had been used from a list of pupils at each school.
However, so far as the data on effects of the programme are concerned, it
seems unlikely that the findings would have been perceptibly different if
strictly random sampling had been possible.
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FIG. 5. PERCENTAGE OF NEW ZEALAND SCHOOLCHILDREN WITH SPECIFIED
NUMBERS OF ATTACKED PERMANENT TEETH, 1950 *
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FIG. 6. PERCENTAGE OF NEW ZEALAND SCHOOLCHILDREN WITH SPECIFIED
NUMBERS OF DECAYED OR MISSING PERMANENT TEETH, 1950 *
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In any case, a separate but complete tabulation analogous to that
shown in table IV was made for the 139 non-programme children. The
results are shown in table V. The number of cases in any one age-group is
small but the general picture is clear. The non-programme children received

v

FIG. 7. PERCENTAGE OF NEW ZEALAND SCHOOLCHILDREN WITH SPECIFIED
NUMBERS OF DECAYED DECIDUOUS MOLARS, 1950
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less care than those registered in the programme, yet they received a sub-
stantial amount of care. The non-programme children in New Zealand
may be a selected group, or it is possible that an indirect effect of the pro-
gramme was the stimulus given to parents to see that their children’s teeth
were cared for, even though the parents did not wish to have the care
provided by the school clinics.



CHAPTER 3

OBJECTIVES, POLICY, AND ADMINISTRATION

The Division of Dental Hygiene, New Zealand Department of Health,
states : “ The primary aim of an organized dental service is to maintain
the highest possible standard of dental health in the community in which it
operates. ” 40

3.1 School Dental Clinics

The specific functions of the School Dental Service are :

(1) To improve the standard of dental health of schoolchildren and of
pre-school children from 2% years of age, by affording them regular and
systematic treatment at six-monthly intervals over a period of years.

(2) To instruct the schoolchildren and also the general public in the
principles of oral hygiene and the preservation of the teeth.

3.1.1 Establishment of clinics

School dental clinics are established in selected centres throughout
New Zealand upon recommendation of the principal dental officers of
districts. The guiding principle used in this selection is that each clinician
should be responsible for 450 to 500 children on the basis of regular dental
care of each child at six-monthly intervals. In areas where 450 to- 500
patients cannot be conveniently concentrated at one centre, one or more
subcentres are established. There should be not less than 100 children at
any one subcentre, and the total number of patients for the area should
not exceed 500 per operator. Itis common for several schools to send their
children to the same centre for treatment. Such grouping is arranged by
agreement between the vatious schools involved, subject to the approval
of the Department of Health.

3.1.2  Eligibility for treatment

All children in schools which have been officially included in a dental
group are eligible for treatment, subject to the following restrictions :

Treatment in the first instance must begin when the child is attending
the primer (infant) classes of the school or at pre-school age. Children
once registered continue to receive- dental treatment until they graduate

— 24 —
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from their primary or intermediate school or pass from the highest class
of their school that is under treatment at the clinic. If a child who is
registered for treatment transfers to a school in another district, the treat-
ment is continued there. Where a child who has been under treatment
does not return for re-examination or further treatment on the correct
date, or within six months of grace, treatment is liable to be discontinued
by the Health Department. Children who have completed the primer
classes and entered the higher grades without enrolling for initial treatment
are not accepted in a school dental clinic unless they are first made dentally
fit at the parents’ expense. No child is enrolled for treatment unless a parent
or guardian has signed a form consenting to whatever treatment may be
considered necessary, since such enrolment is entirely voluntary.

3.1.3 Financial support

School dental clinics are tax-supported entirely. No charges are levied
against the individual child or parent. The clinics are housed, for the most
part, in buildings on the school grounds erected especially for that purpose.?
The Department of Education bears the cost of this construction. The
Health Department assumes responsibility for maintenance, equipment,
and staff. (In the early days of this programme the local committee
was required to finance non-technical furnishings, such as chairs, writing-
tables, and rugs, and pay for water, lighting, and heating. In 1936 these
requirements were discontinued. The local committee still pays for
such items but is furnished a yearly grant by the Health Department for
the purpose.)

3.1.4 Role of dental nurse

Dental treatment in-the school clinics is given by dental nurses. The
dental nurse is a full-time officer of the Department of Health * attached
for special duty ” to the staff of the school at which the clinic is located.
She thus comes under the general jurisdiction of the local headmaster
of the school but her actual controlling supervisor is a dental officer of the
Health Department. The dental nurse is selected, trained, and employed
by the Department of Health. She obtains no degree or licence and is
required to spend her entire professional career in State service. At one
time it was necessary that she be unmarried, but of late years, owing to
increasing difficulties in filling all positions, married nurses are employed,
a few on a part-time basis.

The nature of the treatment given by the dental nurse is rigidly standard-
ized. It includes fillings in both deciduous and permanent teeth, the
extraction of deciduous and permanent teeth where necessary (using local

d Seven mobile units (trailers) are used in outlying districts. Five of these trailers are operated by dental
nurses,
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- anaesthetics only) and prophylaxis.® No root treatment is undertaken.
Pulp capping is used as well as simple gum treatments. Copper amalgam
is the filling material for all deciduous teeth, silver amalgam for permanent
posterior teeth, and silicate cement for permanent anteriors. Dental nurses
are trained to recognize malocclusions but not to treat them. In such
cases the parents are advised to consult a dentist.

Dental health education is a part of the regular duties of the dental
nurse. Her training includes formal courses in this work, both theoretical
and practical, and she is required to complete two units of dental health
education each month as part of her routine duties at the clinic. (See
Annex 1.)

Most of the clinics are staffed by one school dental nurse, but a consider-
able proportion have two, one of whom is designated as charge nurse.
As a rule there are not more than two nurses in a clinic.

3.1.5 Local administration

A dental clinic committee assists in-the local administration of a school
dental clinic. It consists primarily of representatives of the school com-
mittee in the area served but may include representatives of other bodies,
and individuals. The object is to build as strong and influential a group
as possible. This committee assists in the local organization and manage-
ment of the work of the clinic, particularly on behalf of the parents in
the community.

The Division of Dental Hygiene has established six districts to administer
the School Dental Service. They comprise various combinations of the
13 health districts in New Zealand. Each dental district office is under the
nominal supervision of the district medical officer of the Health Depart-
ment. However, the active direction originates from the Division of Dental
Hygiene in Wellington. The division is under the control of a director,
who is responsible to the Minister of Health through the Director-General
of the Health Department. There is a deputy director, an assistant director
for training, a principal dental officer in charge of dental health education,
and a principal dental officer for orthodontics. A senior executive officer
is responsible for the secretarial services. Also attached to the director’s
office is a dental field-research officer, who is seconded from the New
Zealand Medical Research Council.” '

The service is organized in seven units, each controlled by a senior
dental officer, who is directly responsible to the director. These officers

€ Topical application of sodium fluoride has been used in the training school clinics (four applications,
following a prophylaxis) for about one year. It is planned that it should be made routine in all school dental
clinics.

SDr. R. E. T. Hewat. He is furnished office space by the Division and works co-operatively with the
staff but is responsible to the Medical Research Council. Among his publications are field studies of dental
caries, regional variations in the incidence of dental caries, and the control of dental caries by topical appli-
cations of sodium ftuoride.
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are the principal of the Dominion Training School for Dental Nurses,
and the principal dental officers in charge of each of the six dental districts.
" The principal of the training school is responsible for the training of
the school dental nurses, the training of dental attendants (assistants),
and the conducting of orientation courses for “ newly-joined ” dentists.
He is also charged with operating, as a public institution, a children’s
dental clinic, which is an integral part of the training school.

The principal dental officer in charge of each of the six districts is
responsible to the director for the establishment, maintenance, and efficient
operation of the National Dental Service in his district. :

The division has annual staff meetings, which, over the years, have
developed a set of standing instructions under which the programme
operates. Authority for operation of the day-to-day programme is largely
delegated to the district officers within the framework of these standing
instructions. All matters arising locally are dealt with through them.

With the help of a dental nurse inspector, assigned full time to his
office, the principal dental officer in a district interviews all applicants
for dental nurse training that live in his area, handles all requests for the
establishment of services that come from local groups, deals with all requests
for leave, transfers, and resignations that come from the field staff, and
acts as the liaison with the local dental profession. Only on his recom-
mendations is action taken by the central office. He exerts direct super-
vision over the dental nurses in his area and is required to make at least
three inspection tours a year to each dental clinic in his district. These
inspections deal with :

(1) The cleanliness and general appearance of the clinic, and the correct
and smart appearance of the school dental nurse in uniform.

(2) Examination of the records to check their accuracy and to ascertain
the position of the work.

(3) Inspection of the operative work for quality and completeness.”

(4) Maintaining close contact with the local organizations such as the
headmasters of the schools and dental clinic committees.

The dental nurse inspector, assigned to the district office, is a school
dental nurse of long experience (the youngest of the seven on duty in New
Zealand, February 1950, had 10 years of service) and must also have
served in the training school as a tutor sister (instructor in the clinic).
She spends approximately 809, of her time in the field as an inspector of
school dental clinics. Her main duties are to see that the clinic is orderly

2 A one-month course to prepare assistants to work with dental officers. To date 25 have been trained
but most of them resign after a short time because of higher wages offered by practitioners. A summary of
the course is given in Annex IL.

h Usually, 12 to 20 children from the clinic rolls are selected at random for inspection. The number
varies according to circumstances and knowledge of the nurse’s capability. A copy of the inspection report
is usually given to the dental nurse. The principal dental officer’s inspection trips are unannounced and are
supposed to be in the nature of surprise visits.
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and clean, that instruments and equipment are in good shape, that records
are properly filled out and complete, and that the dental nurse wears the
regulation uniform. Once a year the dental nurse inspector meets each
dental nurse to check all the charts, revision lists, new-entrant sheets, and
registers to see that they are in balance. Also each year she takes an inventory
of clinic equipment and checks it against the office records. It is usually
the dental nurse inspector to whom the school dental nurse appeals for
help in troublesome cases of broken appointments, follow-up work with
parents, referrals to dentists, transportation difficulties, and the like. In
the district office, the dental nurse inspector checks the monthly returns
from the clinics and summarizes them for the periodic reports required by
the division. :

The final link in this chain, and.the most important in day-to-day
operations, is the school dental nurse. As has been said, the dental
nurse is a member of the school staff and under the supervision of the head-
master for attendance, hours of work, and general deportment. -Her hours
of duty include 8.40 to 12 noon, and 1.00 to 4.45 in the afternoon, five
days a week. Her year begins two weeks ahead of the first school term,
usually the middle of January. The New Zealand school year consists of
3 terms of about three months each, with two weeks’ vacation after the
first and second terms, and a longer holiday after the third. The dental
nurse’s year follows the same pattern except that her vacation is limited
to four weeks at the end of school. The year also includes the usual
holidays such as Christmas, Easter, and Labour Day.

3.1.6 Registration and appointment procedure

In establishing the case-load and getting children under care, the school
dental nurse uses the following procedure :

(1) Consults the headmaster’s register of the primer classes and .obtains
the names of all new entrants.

(2) Sends consent forms to the parents of all the new entrants.

(3) Lists the names of these children on the list of new entrants and the
primer register as soon as the consent forms are returned.

(4) Examines the children on this list and fills out the examination and
history chart for each child. This chart is kept in a new file until work is
completed.

(5) Arranges a series of appointments until needed work is completed.

(6) At completion, enters child’s name on the revision list for the sixth
month after completion.

(7) Consults the revision list at the beginning of each month for the
children due back for that month.

Getting the children to the clinic for treatment is a simple matter in
schools where the clinic is located. The dental nurse calls the child she
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wishes to see from the classroom at the appropriate time. This procedure
is accepted as routine by the school administration.

In the case of children from outlying schools, the method is more com-
plicated. The dental nurse, setting aside a block of time, sends appoint-
ment cards or a list of names to the school headmaster who then arranges
transportation to the clinic for the children. If a child does not appear
for a scheduled appointment, the dental nurse contacts the school involved.
If no explanation is available, an appointment card is sent directly to the
parents, If this card fails to be honoured, another is mailed to the parent.
When no action develops at this stage, a final card is sent home accompanied
by a notice saying that if the clinic fails to hear from the parent the child’s
name will be removed from the dental clinic register.

Since the programme is voluntary, a parent can withdraw his child
from the register at any time.’ In all cases of withdrawal, however, the
dental nurse is required to procure a letter to that effect from the parent.
Such letters are attached to the child’s clinic chart and the date of with-
drawal clearly recorded in the clinic register.

Pre-school children are registered in the clinic upon the request of
parents. Their appointment procedure is similar to that used for outlying
schools. At one time definite efforts were made to enlist the pre-school
child but now that most of the five-year-olds enter the primer classes of
the school system, and that the number of these new entrants has increased
tremendously in late years, younger children are not actively solicited by
the clinics. None who applies for treatment is turned away, however.

Since the operative scope of the dental nurse is rigidly defined, such
matters of treatment as orthodontics, pulp or root canals, deep anterior
cavities, fractured teeth, prosthesis, and multiple extractions requiring
general anaesthesia are referred to dentists. Such referral, with the excep-
tion of orthodontics, is accomplished by a suitable form, certifying the need
for treatment, that is sent by the dental nurse to her district dental officer.
He in turn enrols the child under a special benefits category which permits
a parent to take the child to a dentist for treatment which is paid for by
the State.” Orthodontics is not included in special dental benefits. In these
cases the nurse sends a notice of needed care directly to the parents. Such
care must be provided by private resources. The dental nurse is expected
to follow up this referred treatment by correspondence or asking the parent
to call and talk it over. If the child appears at the clinic for the next regular
visit with the referred work still uncompleted, the dental nurse again con-
tacts the parent, either by letter or interview. It is always a question whether

i Judging from conversations with the dental nurses and the professional men themselves, many dentists
and physicians prefer to have their own children treated by the dental nurse. Most of the private schools in
New Zealand are enrolled for the dental clinic service.

J In 1949, 9,015 children were enrolled for special dental benefits (see p. 32). This figure represents 3.8 %
of the 235,746 children treated by the dental nurses in 1949.

Since orthodontic cases are not included, the figure of 3.8 % is the minimum of cases referred by the dental
nurses.
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or not any more clinic service should be rendered until the referred treat-
ment is accomplished. If the matter drags on unduly, the child is suspended
from further clinic service.

The dental nurse notifies the parent before she extracts any tooth for
a child. If the parent does not respond in a reasonable length of time,
usually one week, consent is assumed and the extraction is made.* Occa-
sionally parents prefer to get the extraction done by a dentist. In such
cases the parents must pay for the service. Itis a cardinal rule of the School
Dental Service that no treatment which can be given at the dental clinic is
paid for when the parent chooses to go elsewhere.

School dental nurses perform their duties under very nominal super-
vision, being taught to be self-sufficient and to move without close direction.
They are free to consult with their dental officer and dental nurse inspector
at any time but are not rigidly watched by these supervisors. Apparently,
experience has shown that the dental nurse does not attempt to decide
matters beyond her competence.

" She does not have clerical or operating assistance but carries out the
entire clinic programme alone.’

3.2 Adolescent Dental Service

The Adolescent Dental Service is administered by the State Department
of Health, under the Social Security (Dental Benefits) Regulations 1946.41
These regulations require that such dental service must be provided by (@)
a registered dentist or state dental nurse in a state clinic, (5) a contracting
dentist, or (¢) a contracting authority in the dental department of a public
hospital or a dental school.

Actually, dental nurses do not work in the adolescent service. All
service rendered to adolescents, in February 1950, by State personnel was
being furnished by full-time dental officers. However, in the two years
that the service has operated, great difficulty has been experienced in secur-
ing an adequate number of dentists, as well as buildings and equipment.
Only eight clinics were operating despite the fact that recruitment had been
expanded to include the entire United Kingdom. '

As a result, the great bulk of the adolescent service, provided under
dental benefits, comes from private dental practitioners. Of the 672 such
dentists practising in New Zealand in 1949, 488 (72.6 %) had contracted to
provide treatment under the dental-benefits system.

Although the Dental Association originally wanted the adolescent part
of the State dental service to be staffed by full-time Department officers,
the two years’ operation of dental benefits has caused a change in the dentists’

k Surprisingly, I could find no record of a court action being filed against the Division of Dental Hygiene.
The director could recall only one serious accident during his 25 years in the service.

I Assistants for dental nurses have been tried but found unsatisfactory. The dental nurse prefers to work
alone and her production is better. The clerical duties seem to give her relaxation between seeing patients.
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thinking. Judging from many personal conversations and discussions heard
at two meetings of Association members, the present system is popular
with New Zealand dentists and any effort to change it will be vigorously
fought. )

3.2.1 Eligibility for treatment

Dental benefits under the Adolescent Dental Service are available to all
persons in New Zealand who :

(1) have not reached their 16th birthday ;

(2) are not eligible to receive treatment at a school dental clinic ;

(3) are eligible to attend a school dental clinic but require service which
the clinic cannot provide ;

(4) have received regular dental care, either at a school clinic or from
a private practitioner ;

(5) can establish that circumstances beyond their control made it
impossible to maintain their dental and oral health at a satisfactory
standard.

3.2.2 Enrolment

(1) When a child completes the highest class treated by a school dental
clinic, the dental nurse submits the name to her principal dental officer.
He enters the name on an enrolment form and forwards this form to the
parent or guardian. If the parent wants the child to receive the adolescent
service, he must reach an agreement with a contracting dentist™ to accept
the child as a patient. Both the parent and the dentist must sign the enrol-
ment form.

When the completed form is returned to the district office of the Health
Department and checked for eligibility, a dental-benefits card is issued to
the child, which he must present to the dentist at every visit.

The dentist is notified that the child has been enrolled with him for
dental treatment. The record of any treatment given is submitted to the
Department of Health for payment. (See Annex 3.)

(2) Children who are not ex-school-clinic patients are enrolled in the
same manner except that applications to the Health Department are made
by the parent directly..-

(3) Special benefits patients (those with conditions beyond the scope
of the dental nurse) are so certified by the dental nurse to the district office.
The parent and dentist are notified, except that only the special condition
or conditions are authorized. At the next clinic examination of the child
the dental nurse is required to check that special treatment has been com-
pleted.

m All dentists who work in the dental benefits system must enter into a contract with the Ministry of
Health.
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3.2.3 Operation of services

The services available under dental benefits and the fees for these ser-
vices are listed on the record form D. H. 61 (Annex 3). When any dentist
thinks that work outside this schedule of fees is necessary he must obtain
the approval of the Health Department.

The patient has a free choice of dentists and the dentist has the right
to decline patients.

Patients are expected to attend for treatment as required by the con-
tracting dentist ; to apply to the dentist whenever they become aware that
treatment is needed ; to apply for examination at approximately six-monthly
intervals ; and to carry out faithfully such instructions as to oral hygiene
and dental health as the dentist may give.

Temporarily the dental benefits system has been used to relieve the
pressure of work on the school dental nurses. The greatly increased birth-
rate in recent years has caused a corresponding jump in the numbers of
children entering the primer classes of the schools. In order to adjust this
work-load and keep the dental nurse’s rolls to manageable size, the policy
has been to cut a corresponding number of upper-grade children from the
rolls. Children thus made ineligible for further school clinic service are
placed on dental benefits. A 1949 report covering 453 schools showed
that the highest class under treatment in 274 schools (60.4 %) was Standard
IV. The predominant age of Standard IV children is 10 years. This fact
suggests that over half of the school dental clinics are limiting their case-load
to children under 11 years of age and that the dental benefits system is
servicing numbers of primary school children.

The 1949 figures on the dental benefits programme are as follows : *

Number of persons enrolled under the Social Security (Dental Benefit)
Regulations as of 31 March 1949 :

for general dental benefits . . . . . . . . . 67,945
for special dental benefits. . . . . . . . . . 9,015
76,960

Number of persons who during the year under review ceased to be
enrolled for dental benefits :

general benefits : patients who attained the age
of sixteen years before 31 March 1949 . . 9,674

special benefits : patients whose treatment was
completed before 31 March 1949 . . . . 9,330

Number of completed treatments :

general dental benefits . . . . . . . . . .. 64,566
special dental benefits . . . . . . . . . . . 9,345

n Extract from the Annual Report of the New Zealand Department of Health, Division of Dental
Hygiene.**
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Since there were 488 dentists under contract during 1949, the average
of completed treatments was about 150 per dentist.

Of further interest is a study made from 1949 records of a cross-section
of dental benefit patients. Ten records, selected at random from each of
68 dentists’ files, were tabulated for the total number of fillings required
in the first treatment after leaving the school dental clinic. The 680 records
showed a total of 2,136 fillings so needed, or an average of 3.1 fillings per
patient.



CHAPTER 4
EXTENT AND QUALITY OF TREATMENT

The quantity of work produced by the School Dental Service was studied
for the latest available year, ending 31 March 1949. Two sources furnish
the material for this section : (1) the overall picture, as presented in the
annual report of the Department of Health, and (2) the summary of opera-
tions, obtained from the district offices, for the 19 clinics which serviced
the areas where the dental caries survey was made.

4,1 Statistics for 1949

According to the 1949 annual report, the School Dental Service operated
508 treatment centres with a staff of 451 dental nurses in the field. In all,
2,333 schools were serviced, with 235,746 children under regular treatment.
Such treatment encompassed a total of 1,674,125 operations, including
1,139,729 fillings and 69,718 extractions.®®

_ Since, on 31 December 1948, there were 2,400 primary schools in New
Zealand® with a total roll of 279,419 it appears that the School Dental
Service treated 84 % of the children and 97 %, of the primary schools in the
country.

From a personal inspection of the summaries compiled in each of the
six dental districts for this same period, it was evident that little variation,
except in numbers of staff and treatment centres, owing to population
density, existed in the coverage and operations of the programme. The
average number of patients treated annually per staff member in the smallest
district was 450, in the largest district, 506. The ratio of fillings to extrac-
tions ranged between extremes of 14 : 1 and 18 : 1.

4.2 Data for Nineteen Clinics

To get a more detailed picture of yearly operations, pertinent material
was collected (via the district office) for the 19 clinics visited during the
survey. Table VI shows that 839 of the eligible children in these areas
(i.e., all children enrolled in the primary schools) attended the clinics
during 1949 and that practically every child’s treatment was completed.
m includes 309 registered private schools and 159 Maori schools. The native Maoris are
eligible to attend any public school but many of them live in extremely remote areas from which the convey-

ance of school pupils presents serious problems. The Maori schools, for the most part, are located in remote
areas. .

— 34 —
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TABLE VI. NUMBERS OF CHILDREN REGISTERED AND TREATMENTS
COMPLETED IN NEW ZEALAND SCHOOL DENTAL CLINICS, 1948

7 12 total
ltem urban rural 19

clinics clinics - clinics

Eligible children . . . . . . .. 7,355 9,273 16,628

Registered children. . . . . . . 5,847 7,896 13,743
Percentage registered . . . . . 79.4 85.1 82,6

Examined, initial * . . . .. .. 1,160 1,534 2,694

Examined, revisiont . . . . .. 5,820 9,464 15,284

Treatment completed, initial . . 1,074 1,498 2,572

Treatment completed, revision ., : 5,816 9,459 15,275
Percentage completed, initial . . 92,5 97.6 95.4
Percentage completed, revision. 99.9 99.9 99.9

Total visits . . . . ... ... 17,706 21,587 39,293
Visits per completed treatment . 2,57 } 197 2.20

* Initial — children coming to clinic for first time.
t Revision — children returning to clinic for maintenance care.

Table VII presents data on the patient-load and performance records of
these clinics. On the average, each dental nurse worked 1,455 hours in the
clinic and treated 714 children. Each child received two hours of service
which encompassed more than six operations, four of them in the form of

TABLE VII. OPERATIONS PER CHILD AND PER CLINIC HOUR,
NEW ZEALAND SCHOOL DENTAL CLINICS, 1949

i
7 urban i 12 rural total 19

ltem clinics clinics clinics
Children registered . . . . .. 5,847 7,896 13,743
Children completed. . . . . . . 6,890 11,507 18,397
Total operaticns . . . . . . .. 48,760 70,625 119,385
Fillings, permanent . . . . . . 10,638 15,439 26,077
Fillings, deciduous . . . . . . . 18,707 28,866 47,573
Extractions, permanent. . . . . 18 68 86
Extractions, deciduous . . . 2,114 3,362 5,476
Clinic hours , . . . . ... .. 16,183 21,283 37,466
Number of clinicians. . . . . . 1% 14 25%
Per completed child
Fillings, permanent . . . . .. 1.54 1.34 1.42
Fillings, deciduous . . . . . 272 2.51 2.59
Extractions, permanent . . . 0.002 0.005 0.004
Extractions, deciduous . . . 0.31 0.29 0.30
Other operations. . . . . . 2.51 1.99 2.18
Total operations . . . . . . . 7.082 6.145 6.494
Total hours . . . . . G 2.35 1.85 2.04
Per clinic hour
Completed children . . . . .. 0.43 0.54 .49
Fillings, permanent . . . . .. 0.66 0.73 0.70
Fillings, deciduous. . . . . . . 1.16 1.36 1.27
Extractions, permanent. . . . . 0.001 0.003 0.002
Extractions, deciduous . . . . . 0.13 0.16 0.1
Other operations. . . . . . .. 1.07 1.08 1.07
Total operations . . . . . . .. 3.01 3.32 3.19
Per clinician
Hours . . . . . .. ... ... 1,438.49 1,467.79 1,454.99
Completed children . . . .. . 612.4 793.6 7144
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fillings. Extractions were few, the average for each 100 children being
4 permanent teeth and 30 deciduous teeth so treated. Furthermore, opera-
tions differed very little between rural and urban clinics.

Maintenance care (i.e., regular and periodical treatment) is considered
to be the basic ingredient of dental care for children. These 19 clinics in
New Zealand averaged about 114 completions per child. Since the clinic
registers are not static (new cases being added and old cases dropped at
various times throughout the year) this completion figure does not neces-
sarily reflect a breakdown of the six-monthly revision system. It was
possible, in the time available, to check some of these maintenance care
problems for 10 of the clinics. Each dental nurse keeps a project of work
record in which, for each month, is placed the number of “ revision ” patients
due at that time. As the treatment of these patients is completed, the original
number in the column for each month is adjusted accordingly. Such a
record enables the dental nurse or a supervisor to tell at a glance how the
progress of the revision work stands at any time. An examination of
these project records for the 10 clinics revealed that, in December 1949,
five of the clinics were practically up to date, three were about six months
in arrears, and two still had a few patients who had received no service
since 1948. Both of these last mentioned clinics had had a non-operating
period owing to resignations of dental nurses and the lack of immediate
replacements. All clinics in arrears were located in schools where roll
numbers were showing sharp increases.

These records seemed to bear out the fact (attested to by everyone
connected with the School Dental Service) that the years of the 1940%s
engendered serious staffing problems. A rapid rise in the birth-rate has
now resulted in a greatly increased school population, at a time when trained
personnel, dislocated by war marriages and resignations, does not fill all
the vacancies, let alone make possible any expansion. Under these condi-
tions, the record of the School Dental Service appears very good.

4.3 Estimation of Quality

Measuring the quality of dental service is hazardous because of the
lack of standard criteria which could be used as a basis for an objective
study. In the last analysis, the primary purpose of dental care for children
is to assure a well functioning dental apparatus during the growth and
development period. In this case the important question is whether the
programme saved teeth.

4.3.1 Survey data

Fortunately, tooth mortality-rates can be measured objectively and,
therefore, the best clue to the quality of dental service given to the school-
children in New Zealand can be found in the first section of this report
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FIG. 10. BITE-WING RADIOGRAPHS, NEW ZEALAND SCHOOLCHILDREN, 1950—III




FIG. 11. BITE-WING RADIOGRAPHS, NEW ZEALAND SCHOOLCHILDREN, 1950—IV
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which deals with the survey data. As can be seen from fig. 1 and table II,
permanent-tooth mortality is zero at the age of seven, and at the age of
14 averages less than one-half tooth per child, even though, by that time,
10 permanent teeth have been attacked by disease. On this basis, the
quality of the School Dental Service in New Zealand is high.

Two other methods of gauging quality are fairly objective.

4,3.2 Bite-wing radiographs

These have been widely used by dentists to discover hidden defects
in the teeth and to diagnose conditions which cannot be observed otherwise.
Fig. 8-11 contain reproductions of 38 bite-wing radiographs which were
taken as part of this study. I took 20 of these at a clinic in Christchurch
and 18 in Auckland. No particular method was used in selecting the children
except to assure that dental nurses had placed the fillings and that the
sample was not all the work of one nurse. These two items were verified
from clinic records.

The radiographs are from 38 children, almost equally divided as to sex,
most of whom were in the age-range 7 to 10 years. Since these radiographs
show the fillings done by six different dental nurses, they could probably
be considered typical, although the sample was not selected on a truly
random basis. ~ Also, untreated caries, disclosed in these films, should be
judged with caution, since no attempt was made to select children who
had.just been dismissed as completed cases. The films do present evidence,
however, that many teeth are filled in New Zealand, and that teeth, parti-
cularly deciduous teeth, are retained thereby.

4.3.3 Treatment plan

Some assay of the treatment plan was provided for in the routine
questions which were asked at all clinics (Annex 8). A summary of the
replies indicates that, without exception, the dental nurses plan their
treatment in this order : (a) eliminate acute pain and infection, (b) pro-
phylaxis, (c) fill all savable teeth, (d) extract all teeth which are beyond
repair. Since any treatment is limited by the operator’s ability, it should
be made clear that the dental nurse has no x-ray equipment. Her method
of diagnosis is based on the use of mirror and explorer, disclosing solutions
(such as silver nitrate), and separation of teeth to examine proximal surfaces.
Her training includes courses in the pathology of dental caries, signs and’
symptoms of dental caries, and the diagnosis of carious lesions.

The thoroughness of treatment is likely also to be limited by the time
available for each patient. In this respect, table VII shows that the average
child whose treatment was completed received two hours of treatment in
1949. This amount of time seems equitable, particularly for maintenance
care.
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4.3.4 - Inspection

Personal inspection of quality is much more subjective since it depends
on the observer’s experience, judgement, training, and, in some degree,
on individual taste. Two facets of my personal observation of the dental
nurse’s work may be noted.

(a) Since the survey in New Zealand included children through the age
of 14, many examinations were made of children who had passed beyond
the limits of the dental nurse service and were currently receiving care from
dentists. As the source of treatment was unknown to me at the time of
examination, the following device was used to form a judgement of quality.
When a tooth presented a filling of exceptional merit (such as sound outline
and contour, smooth margins, good carving and polish) the recorder was
told to place the number of this tooth in the margin of the record form
opposite the child’s name. At the close of the examination period for that
day, each tooth so marked on the record forms was checked against the
clinic record of the child to ascertain whether a dentist or a dental nurse
had filled the tooth in question. Amalgam fillings in 207 teeth were noted
in this manner. Of that number, 170 (829;) had been placed by dental
nurses. This simple test suggests that the New Zealand dental nurses are
capable of producing amalgam fillings of good quality.

(6) On two occasions (once during a practical examination) I was
invited to inspect cavity preparations as they were completed by dental
nurses in the training clinic. Altogether, about 50 Class II cavities in
deciduous molars were inspected on these occasions. In my judgement
these cavity preparations were quite acceptable in such respects as outline
form, removal of all carious dentine, and extension for prevention. In
three of them I had reservations about adequate retention form, and in
two, some question about the provision for bulk at the isthmus.

* " *

Two final observations on matters affecting the quality of dental service
for children may be of interest :

(1) Office hygiene is excellent. The clinics were invariably clean, neat,
and orderly, with a place for everything and everything in its place. The
service has rigid rules concerning the housekeeping of the clinics and
inspectors are meticulous on this score. Furthermore, instruments must
be sharp and sterilization must be routine. The field clinics do not have
units or pump chairs (such equipment is on order but not delivered as of
March 1950) so that the dental nurses use foot engines, and hand basins
as a substitute for cuspidors. Despite this, the clinics have an impressive
hygienic appearance. :

(2) Patient management seems to present no problems. The dental
nurses obviously have the respect and confidence of the children. They
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appear to stand in the same relation to the children as the schoolteacher.
The work is carried out with a minimum of noise and confusion, and for
the most part according to schedule. It was possible to observe several
children of three and four years undergoing treatment, with the same
results.” These latter children were accompanied by their mothers, from
whom we got the impression that parents also have confidence in the nurses.

P In one clinic, I watched a dental nurse prepare a cavity on the mesial of a lower left deciduous lateral
incisor of a 4-year-old boy. When all the decay was removed, the pulpal wall of the cavity reflected the
colour of the pulp. The cavity was lined with zinc oxide and eugenol and filled with copper amalgam,
The entire operation was accomplished without incident.



CHAPTER 5

COSTS

A personal analysis of the cost of the National Dental Service was
impractical owing both to the lack of competence in cost-accounting and
to the lack of time. The following materials were prepared by the Division
of Dental Hygiene.

5.1 Net Cost of the School Dental Service, 1948-49

Training school and annex £
Salaries —professional staff, nurses, etc. . . . . . . 53,000
Stores, equipment, stationery, fuel and light, etc.. . 2,000
Cleaning and caretaking . . . . . . . . . . .. 2,280
Telephones . . . . . . . . . . . . .. .. .. 150
Interest on capital . . . . . . . . . . .. ... 3,500
Depreciation. . . . . . . . . . . . . ... .. 1,800
Rental (Annex). . . . . . . . ... ... ... 560

: ‘ 63,290

Residential hostels

Provisions, repairs, heating, salaries and wages, etc. 15,439

Interest oncapital . . . . . . . . . . .. ... 1,666
Depreciation. . . . . . . . . .. e e e e e 1,685
18,790

Less recoveries of board and lodgings from nurses . . 9,067
9,723

Field school dental clinics

Salaries of dental officers and nurses . . . . . . . 180,000
Stores, equipment, and miscellaneous . . . . . . . 63,000
Travelling expenses . . . . . . . .« . . . . . .. 2,487
245,487

Administration

Salaries of clerical officers (Dental Division and
Training School) . . . . . . . . . . . ... 3,500
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5.2 Cost of Treatment per Patient

Net cost of school dental service . . . . . . . . .. £322,000
Number of patients under systematic treatment . . . . 235,746
Cost per patient per anpum. . . . . . . . . . . . . £1. 7s. 3d.

Field dental clinics are built by the various Education Boards and costs are met by
grants made by the Education Department. The foregoing figures, therefore, do not
include the erecting of dental clinic buildings in the schools, nor the painting or repairing
of these buildings. No precise figures are readily available, but it would appear that
interest on capital, depreciation, and maintenance can be assessed at £15,000 to £20,000
per annum, which at the higher figure represents approximately an additional 1/8 of the
cost per child per annum. This, added to the figure of £1. 7s. 3d., makes the total cost
per child per annum approximately £1. 8s. 11d.

5.3 Adolescent Dental Service, 1948-49
Amounts paid for dental benefits for the year ended 31 March 1949

£ s. d.

For general dental benefits . . . . . . . . . 203,128 14 11
For special dental benefits . . . . . . . . . 23244 9 6
Total . . ... . ... 226373 4 5

Average cost per completed treatment . . . . 3 2 11
Special dental benefits . . . . . . . . . .. 2 9 10

5.4 School Dental Clinic Buildings

£
“A” type 2 officer) clinic . . . . . . . ... ... 1,400
“B“type 1 officeryclinic. . . . . .. ... ... 1,000
Initial equipment for “B” type clinic . . . . . . . . 180

5.5 Cost of Training a School Dental Nurse

(a) In this instance it was possible to make a personal estimate by using
the data obtained from the records of the training school on student enrol-
ment and the costs reported by the Division of Dental Hygiene in 5.1.

Cost to Department of Health for one year, 1948-49 :

£
Training school and annex. . . . . . . . . . . . . 63,290
Residential hostels. . . . . . . . . . . . . . . .. 9,723
73,013
Number of students in training for one year, 1948-49 :
Complete year 97 . . . . . . 97
Nine months 48 (48 X 34). . 36
Six months 82 (82 X 1). . . 41
174

Cost per student per year. . . . . . . . . . .. ... . £419.6



