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In an incremental dental care program
in Aimorés, Brazil, initial care was pro-
vided for selected age groups the first
year and maintenance care was begun
the succeeding year. Preventive measures
were fluoridation of water supplies and
topical application of fluoride to the
teeth of children. Extensive use of auxil-
iary personnel enabled dentists to increase
their productivity. The Aimorés plan has
been accepted as a pattern for such pro-
grams in other communities in Brazil,

An incremental care program is a method
of obtaining reduction of accumulated
dental needs at the beginning of an or-
ganized effort within a given population
and of managing the increment of need
over a determined period.

The organized effort consists of com-
binations of corrective and preventive
dental services adapted to recipient popu-
lations. Specifically, we have used two

methods of prevention associated with

the incremental program: (1) fluorida-
tion of public water supplies and (2) topi-
cal application of fluoride to the teeth of
children.

Corrective services are provided by
dentists and dental auxiliary personnel.
Development of extended utilization of
auxiliary personnel has allowed greater
production of service units per clinical
hour. Klein! estimated that the produc-
tivity of a dentist utilizing dental assist-
ants could increase services in the range
of 33 to 75 per cent. Moen® found great
variation in productivity levels of dentists
working with and without auxiliary per-
sonnel, Incremental service programs
conducted by the U.S. Public Health
Service at Woonsocket, R.1., and Rich-
mond, Ind.*® begun in 1946 are well
documented. Both of these projects
sought to establish levels of accumulated
dental needs in school children and to
devise methods of controlling and treat-
ing the annual increment on a mainte-
nance basis.

A study project was begun in Brazil in
1952 to establish methods and procedures
in dental public health for that country.?
This project was conducted at Aimorés,
in the State of Minas Gerais, for seven
years. It was my privilege to be the clini-
cian in this project for two successive
years. The project was supported by the
Special Public Health Service of the
Health Ministry, at that time a coopera-
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Table 1 o Plan of development of Aimorés program

Age
Years
7 a8 e 10 1 12 13 14
C.T.*C.T.
1 T.A.T
C.T. MT.IM.T.
2 T.A.
C.T. M.T. M.T. M.T,
3 T.A. T.A.
C.T. MT. M.T. M.T. MT.
4 T.A, T.A.
C.T. M.T. M.T. M.T. M.T. M.T.
5 T.A. T.A.
C.T. M.T. M.T. MT. MT., M.T. M.T,
& T.A. T.A, T.A,
C.T. MT., MT. MT. MT. MT. M.T. M.T.
7 T.A, T.AL T.A.

*C.T.. complete treatment. {T.A., topical application
of sodium fluoride. {M.T., maintenance treatment,

tive health agency, established as a bi-
national program with the government
of Brazil and the government of the
United States of America. This program
was designed to provide corrective and
preventive dental services to school chil-
dren ranging in age from 7 to 14 years.

The criterion of selection was made on
the basis of incremental development of
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the needs in such a way that all students
7 and 8 years old would receive dental
service in the first year of project opera-
tion (Table 1); five schools were cov-
ered in the first year by a dental service
team equipped to operate in each of the
five schools.

The second year of operation required
that all new students 7 and 8 years of age
would receive initial services and that all
students participating in the first round
of services would be provided mainte-
nance care by the team. This procedure
allowed addition ol one age group per
year; however, more than one additional
age group was included if time permit-
ted.1?

Topical application of 2 per cent so-
dium fluoride solution was made by a
dental hygienist trained within the Spe-
cial Public Health Service Foundation
dental service. The applications were
made for 7, 10 and 13 year old children
as a coordinated preventive service.

Although the original plan of the proj-
ect established a seven year span of opera-
tions, it was possible to reduce this span
to five years through more effective use
of dental auxiliary personnel in the serv-
ice team. Five years of operation revealed
two important and significant develop-
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Decayed, missing and filled teeth in children in Aimores in 1952 and 1957 by age
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Fig. 2 *+ Average number of decayed, missing
and filled teeth per child in Aimores by age

ments: (1) absence of accumulated den-
tal needs and (2) significant increases
in caries-free teeth.

The Aimorés project, in comparison
with the Richmond and Woonsocket
projects, differed in composition as fol-
lows:

1. Initial services: Aimorés, selective
coverage by age by year. Richmond-
Woonsocket, total coverage of accumu-
lated needs in all age groups before insti-
tuting maintenance care services.

2. Personnel (full-time employment) :
Aimorés, 1 dentist, 1 hygienist, 1 dental
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assistant and 1 orderly. Richmond-Woon-
socket 3 to 7 dentists, 2 dental hygienists,
1 secretary, and 3 clerks.

3. Mode of operation: Aimorés, first
year devoted to provision of initial care
for selected age groups—no attempt made
to provide initial care in remaining age
groups. Maintenance care was begun sub-
sequent to initial service but in succeeding
year. Richmond-Woonsocket, first cycle
devoted to reducing total accumulated
needs of all age groups; second cycle de-
voted to maintenance care.

Initial experience in Aimorés, and sub-
sequent experiences in reproduction of
incremental service projects throughout
Brazil, have established certain facts. We
are now able to provide a four year pro-
gram for incremental dental care cover-
ing 800 to 1,000 school children. The
factors responsible are identified as (1)
better trained dentists, (2) better trained
and utilized dental auxiliary personnel
and (3) improved equipment used more
effectively (Fig. 1, 2).

Accordingly, expansion of our programs
after 10 years has demanded certain mod-
ifications of the plan and design.

One of the most important aspects of
our experience in Brazil was the constant
analysis and revision of our various pro-
gram operations conducted throughout
the nation. Difficulties were encountered

Table 2 e Observed increment of carious teeth and teeth for which extraction is indicated in some communities

using incremental school programs

Increment IC & E 1¥)

Age

tyears) - .
Aimorés Valadares Cons. Pena Bocaiuva Pirapora B. Guandut Januaria

7 0.84 0.68 0.84 0.38 1.39 0.63 0.87

0.69 0.68 0.98 0.69 0.98 0.64 0.41

1.20 1.16 1.12 0.57 1.69 0.71 075

10 0.76 1.23 1.31 1.18 1.37 0.89 1.26

11 1.13 1.60 1.82 1.44 1.45 0.81 2.39

12 1.51 1.13 2.51 1.78 2.65 1.29 4.40

13 1.64 2.55 3.79 2.34 3.83 1.32 8.06

14 1.29 4,55 536 3.29 6.60 1.81 9.02

*C & El, carious teeth and teeth for which extraction is indicated.

tWater fluoridated.
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Table 3 ® Mean number of carious teeth and teeth
for which extraction Is indicated in initial program?
evoluation of prevalence

Age C&EI*
2.57
3.32
4.30
10 4,58
1 6.51
12 7.66
13 9.85
14 9.63

*C & El, carlous teeth and teeth for which extraction
is indicated.

in the second year of operation when
maintenance services were begun, Quality
services in the initial coverage must be
of the highest level to assure minimal in-
crement in succeeding years.

We have observed that, during the first
year of maintenance services, a large pop-
ulation of children develop increments
of less than 1 unit of service, For exam-
ple, some age groups have developed an
increment of only 0.3 unit. At this rate,
it would require three children to equal
one full unit of service. Assuming that
each clinical appointment takes 20 to 25
minutes, the net loss of treating these
three patients is equivalent to 40 to 50
minutes. Multiplication of this time-loss
over a period of several clinical sessions
becomes impressive in’ terms of program
management.

Table 2 demonstrates the observed in-
crement among various child populations
within one particular state — that of
Minas Gerais—where the Special Public
Health Service Foundation is responsible
for operation of many dental health ac-
tivities. '

Our observations tend to show consid-
erable variation in incremental units be-
tween similar age groups in selected com-
munities. This variability, as observed,
cannot be related at this time to any
apparent factors within these communi-

ties; however, this wide variability of in-
crement does complicate program plan-
ning and dictates that a high degree of
flexibility in adaptation of maintenance
operations be assured.

PLAN

The plan is based on the prevalence and
the incidence of dental caries. The indi-
cator of units of increment is a com-
pounded factor made up of carious teeth
and teeth indicated for extraction (C &
EI).

According to program requirements,
the plan consists of two major cycles:
(1) the initial program (first cycle) and
(2) the maintenance program (second
and additional cycles). In each instance,
it is necessary to determine the baseline
of caries activity in a selected population.

Computation of relative value of the
“carious” (C) element is obtained by
establishing the arithmetic mean of af-
fected teeth in each age group of a par-
ticular child population, likewise an
arithmetic mean is established for the
“extraction indicated” (EI) element. Ad-
dition of these two arithmetic means
provides a numerical indication of the
incremental services required for each
particular age group (Table 3).

The difference of the incremental serv-
ices required for the lower age group,
when compared with that of the higher
age groups, indicates a value which can

Table 4 » Differences between ages in initial program

Difference of C & E I*

Age between ages
710 8 0.75
8to 9 0.98
9to 10 0.28
10 to 11 1.93
11to 12 1.15
12 to 13 219
13to 14 0.00

J—

*C & El, carious teeth and teeth for which extraction
is indicated.




be utilized in the programming process
(Table 4), revealing the decayed, miss-
ing and filled teeth (DMF). Estimation
of the caries activity is necessary each
year before initiation of service activities,
These data are extremely important in
the planning processes applied to each
community.

The use of the factor (C & EI) pro-
vides a measurement of accumulated
needs observed in child populations dur-
ing given incidental periods. In the initial
cycle, this factor indicated prevalence of
need and, in succeeding cycles, it formed
a measurement of incremental services
required.

INITIAL PROGHRAM {FIRST GYCLE:I

Planning of operations within the initial
program or first cycle of services, is based
on the amount of clinical work to be
done. In this cycle, we planned deflinitely
to provide essential services to all 7 and
B year old children (and some 6 year
olds if possible).

The productive capacity of each oper-
ating team is measured in terms of avail-
able clinical manhours and the units of
work possible within each manhour. Rea-
sonable adaptation of the productive ca-
pacity of each team is made to the needs
requirements of each child population in
the initial cycle.

Often in the initial program, there is
an oversupply of available clinical man-
hours. These available clinical hours are
applied to an expansion of services to
additional age groups according to the
differential which has been computed
previously (Table 4). Attempt must be
made to choose the group who, if treated,
will avoid unnecessary accumulative
needs at a particular age level. In Figure

3, it can be seen that the logical selection

would be the 10 year age group. Our
intent is to avoid unnecessary increment
as a future work load at the eleventh year
of this group. '

If in succeeding years the increment
of the treated groups did not exceed the
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Toble 5 # Maintenance program; mean of the incrae-
mant by age afier control of accumulated needs

Incramant

Age CLEI*
7 0.84
0.49
1.20
10 0.74
11 1.13
12 1.51
13 1.4%9
14 |.29

*C B El, carious teath and teeth for which exiraction
is indicated,

value of 1, then it is necessary to choose
another age group which does qualify
with an increment of over 1,

We have come to recommend that den-
tal care services not be carried into the
age groups above 12 years.

MAINTENANCE PROGRAM

First priority in any year is given to the
initial program group (7 and 8 year
olds). The maintenance program is put
into operation after the initial treatment
group has been completed. The first
months of service program are always de-
voted to participants in the initial cycle.

Actual provision of maintenance care
services is carried out only after it has
been determined that any particular age
group can qualify under the “policy of 1”
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as far as increment is concerned.

It has been observed that in some in-
stances it may be three years after the ini-
tial cycle that age groups may qualify
for maintenance services. Before the
amount of maintenance services needed
has been determined, the time is used to
provide services to those age groups that
require services comparable to initial
cycle groups.

Table 5 shows age groupings in rela-
tion to the ascessed incremental levels.
T'his listing provides a means of selection
for application of maintenance care at
the appropriate level.

Assistance is given to most 13 and 14
year olds since they are a small group.

ANALYSIS OF METHOD

The method of program design and oper-
ation, as presented, has been applied to
two communities in Brazil for purposes
of study and testing of its elements, T'wo
years of experience have accrued in these
communities now under study.

It may be that the ideal incremental
care services might be the complete elimi-
nation of accumulated needs in all per-
sons within a community; however, costs
of providing such services are prohibitive
in developing countries. The limited funds
and technicians available do not allow
an expansion in development at the ideal
level. Since the professional manpower is
the most costly item in the program, we
must consider some way of providing fa-
cilities, personnel and equipment to
achieve greater productivity and thus
lowered manhour costs.

Utilization of the method makes it pos-
sible for us to shorten the time necessary
to accomplish initial services and place-
ment of the program at the maintenance
level. Conserved time allows extension
of services to a larger number of children.

Assessment of dental needs of children
at the beginning of the school year pro-
vides real data from which one can plan
specific programming of time, personnel,
and funds.

Basic planning must be accomplished
by the local dental service team since the
needs among specific age groups vary
from one community to another. The
team, in making its own work plans, has a
greater satisfaction from the work they
will accomplish. They become more re-
sponsible through having made the plan,

When this method is used, the inci-
dence controlled at the level of 1 will be
identical in the Aimorés, Richmond and
Woonsocket projects.™ ! (Fig. 1).

SUMMARY AND CONCLUSIONS

Annual analyses of the Special Public
Health Service Foundation dental pro-
grams in all communities have shown the
necessity of revising the plan being used.
These data have shown significant varia-
tions in increment each year when the
programs effectively eliminated the ac-
cumulated needs.

Considerable clinical service time was
lost because children were scheduled for
the service, then their increment was
found to be less than 1.

Management of the problem was ac-
complished through study of the method
in which prevalence was the basis for
planning of the initial program and in the
incidence when the maintenance pro-
gram begins.

When it is possible to extend treatment
services to other age groups, it becomes
more rational to base extension on the
gross differences in increment levels be-
tween those age groups.

Preventive services were patterned in
all communities after the Aimorés plan.

This incremental dental care program
includes the following:

1. The participation of a local dental
service team, particularly in the planning
of their work program, which gives the
team greater responsibility and a greater
insight and appreciation of the work they
accomplish.

2. Economy in time and cost can be
achieved through elimination of those



age groups from the maintenance pro-
gram whose increment is below 1.

3, Proper planning in the beginning
of an incremental dental program will
achieve significant reduction in time con-
sumption necessary to satisfy accumulated
needs.

4. Depth of understanding and keen
insight into all elements of an incre-
mental dental care program will allow
more rational expansion and flexibility
throughout the entire program opera-
ions.

Avenida Rio Branco 251 Andar 13

*Chief, dental section, Special Public Health Service
asundation, Rio de Janeiro, Brazil.
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