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PREFACE

The present global picture in oral health is one of divergent trends. A rapidly
increasing dental caries problem, a stable, high periodontal disease problem, and a scarcity
of manpower in the developing countries contrast with a stable or decreasing dental caries
problem, a stable or decreasing periodontal disease problem, and a growth in manpower
availability in the highly industrialized countries.

These trends call for integrated, coordinated planning of preventive and treatment
services for oral health, as well as for appropriate manpower production, as an urgent
priority to avoid unnecessary and major wastage or inadequacy of resources. This manual has
been produced by the World Health Organization, with invaluable advice from a number of
collaborators, to help promote an integrated planning approach in all countries. Great
emphasis is placed on the notion of integration. For planning to be truly effective the
preventive goals must be reflected in the planning of the services, the service goals and
structure must affect the planning of the preventive programmes, and both must affect the
planning of numbers, types, and education of personnel.

It is hoped that administrators and planners will find between these covers a series of
practical procedures that will be of direct use to them. The World Health Organization is
ready to collaborate, by correspondence or in actual programmes, with countries that wish to
apply the approach described here.l

1 Requests should be addressed to Oral Health, Division of Noncommunicable Diseases, World
Health Organization, 1211 Geneva 27, Switzerland.



- CHAPTER 1

INTRODUCTION AND BACKCROUND

The growth of oral health services and oral -health manpower in the twentieth century in
highly industrialized countries has been of massive proportions. It came about in response
to a demand created primarily by a tremendous increase in the prevalence of dental caries,
which probably started in the nineteenth century and accelerated in the early decades of the
twentieth century. The effect of this increase, superimposed on an already high prevalence
of periodontal disease, was that a growing proportion of the population suffered from
repeated episodes of acute pain from early childhood to the third or fourth decade of life
and from premature loss of teeth;. in some industrialized societies this became a normal
state of affairs. Pain produced an immediate demand for services,. which were aimed primarily
at relieving the acute episodes and in themselves contributed greatly to the premature loss
of teeth. The loss of teeth developed demand further in two ways. There was an increased
demand for restorative care. It was also recognized that there was a changing pattern of
oral health in which adults were often edentulous at an early age and dependent on prostheses
that were often functionally inadequate, whereas in former times they had reached that state
mainly in the fifth and later decades. Recognition of this situation brought about an
increased awareness of oral health needs and of the need for more balanced and comprehensive
oral health services to provide regular preventive, curative, restorative and rehabilitative
services. As part of this evolution rather than as a result of comprehensive integrated
planning, various systems for providing oral health services and different manpower
structures developed.

The need for planning, evaluating and replanning oral health services and manpower
structures to meet carefully defined measurable goals and in harmony with overall health
sector plans is now receiving recognition. Besides health-based reasons for this recognition
to prevent caries and pain where possible, and to make services more relevant and available,
there is an impelling economic reason: all the comprehensive oral care systems that have
developed in highly industrialized countries have been excessively expensive. There is also
an important social reason: in the reaction to the situation in some societies in which two
in every five adults are edentulous. Whatever the theoretical priority of oral health
services, public demand has resulted in a considerable percentage of total national health
expenditure — up to 117 in one case - being devoted to these services.

The situation in highly industrialized countries is relevant to developing countries,
because there is clear evidence that their populations are now experiencing the increase in
caries that highly industrialized countries have had over the past century. The lack of
resources, manpower, and money from which they suffer, combined with their other needs and
demands, emphasizes the necessity for careful planning of the oral health services«in
developing countries, and for prevention and control rather than for a curative, restorative,
and rehabilitative approach. This manual is intended to be a guide to the planning and
evaluation of oral health services primarily, but not exclusively, in developing countries.



-3 -
CHAPTER 2

PRINCIPLES AND APPROACHES IN PLANNING ORAL HEALTH SERVICES

Two main features of oral health care are common to all countries, regions, and
communities of the world. One is that they have some oral health services for meeting the
needs of their population; the other, that these services are insufficient to fulfil these
needs in the traditiomal curative-restorative-rehabilitative way. A third common feature
that might be added is that there is virtually universal recognition by the population
itself, by health administrators, and by political leaders of the need for improvement of
oral health services and for more adequate fulfilment of oral health needs, particularly by
prevention. Worldwide experience has shown that a simple numerical increase in oral health
facilities, units, services, manpower and financial resources is not sufficient to achieve
adequate oral care according to the need. Hence the necessity of a programme for the
development of oral health services, setting out specific goals and practical ways and means
of achieving them; such a programme is essential for any country, whether it is rich or
poor, is large or small, already has well-developed and sophisticated oral health services,
or is just in the early stages of accepting the concept of an integrated oral health
programme. Though the main features are common, the actual situation in each country,
region, or community varies so much that it is impossible to provide ready-made oral health
programmes applicable to all situations. Each country must make its own plans and
programmes. The steps by which this can be done are, however, the same in different
countries and are set out in this manual.

Vast differences in the ability of countries to provide oral health services are shown by
simple statistical data on the existing dental manpower (Table 1).

TABLE 1. MANPOWER RATIO IN ORAL HEALTH SERVICES

Manpower fatio Number of countries
1: 3000 and less 30
1:3001 to 20 000 83
1:20 001 to 100 00O 32
1: 100 001 to 1 million 40
1: more than 1 million 6

There can be no universally applicable manpower ratio, as it depends on disease levels,
manpower structures (team approach), and programme.goals. However, it can easily be seen
that large numbers of countries have a very unfavourable ratio. It is also obvious that,
given such ratios, oral health programmes and their goals will be different. There will be
conflicting views between increasing the resources to meet the needs and reducing the needs
to a level where the available resources are adequate. The accent needs to be on the latter
approach.

The planning of oral health services must be based on a specific situation analysis.
However, for the practical purposes of this manual the global picture of oral disease
prevalence as shown by the WHO oral data bank indicates that periodontal diseases are an
important problem everywhere and that the prevalence of caries is generally high to very high
in industrialized communities and very low to low in non-industrialized communities. Where
comprehensive preventive programmes using fluorides are in operation, the prevalence of
caries is decreasing, but in most non-industrialized countries, especially in urban
proliferations, caries is increasing rapidly. For practical purposes, dental caries and
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periodontal diseases far outweigh all other aspects of oral ill health, however important
such aspects may be in specific communities. It ma{ be accepted as a working basis that (a)
any ratio lower than 1 dentist to 20 000 population' will indicate that assessment of
existing resources and of those to be expected over the ensuing 10 years will dominate the
planning process; (b) any ratio between 1 dentist to 20 000 and 1 to 5000 population will
encourage more ambitious planning, and (c) any ratio higher than 1 dentist to 5000 population
will indicate that a plan could aim at comprehensive coverage of all the population's oral
health needs. : .

1Although dentist to population ratios are used here as indicators of different levels of
manpower adequacy, the more realistic ratios used later apply to dental operators, i.e.,
dentists and operating dental auxiliaries.
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CHAPTER 3

STEPS IN PLANNING ORAL HEALTH SERVICES

A practical approach to the planning of oral health services requires the following
steps: (a) the collection of epidemiological and other relevant data for a situation
analysis; (b) the establishment of measurable goals for the oral health services, based on
the data collected and taking into consideration all the resources available, public and
private, manpower, facilities, and funds; (c) the establishment of quantitative and
qualitative manpower production goals linked with the oral health services goals; (d) the
inclusion of an evaluation programme enabling the plan and the goals to be modified when
appropriate; and (e) a careful costing of the plan.

The main features of each step are reviewed below. In a later section examples are given
for vatrious situations according to levels of manpower and prevalence of disease.

3.1 Situation analysis

3.1.1 Epidemiological data

Epidemiological data from which inferences can be made for the whole or most of the
population may be either available or unavailable. If they are available, it is necessary to
consider whether they are recent enough (within 5 years) and if the data on age groups
suitable for the planning are included. Provided the answers to these questions are in the
affirmative there is no need to collect further data immediately. If there has been more
than one survey, so that information exists on trends rather than on point prevalence only,
the plan will have a sounder basis.

If no data are available or there are serious gaps, it is necessary to collect sufficient
data to make planning possible. If the data on trends are insufficient the need for further
surveys may not be immediate, as the deficiency will be eliminated as part of a routine
monitoring programme. The scope of a survey will depend on the level and detail of planning
required. However, all but the most demanding situations and planning procedures can be
satisfied by use of the WHO manual of basic methods for oral health surveys.1 Even the
exceptions can be catered for by other standard methods, included in the WHO guide to oral
health epidemiological investigations.Z

The combined oral health status and treatment form from the manual is suitable for any
level of planning. However, a simplified extract may suffice in some cases (Fig. 1 and 2),
measurement either being limited to dental caries, periodontal disease and fluorosis status,
or including treatment requirements as well.

Every effort should be made to keep the numbers sampled to a minimum. Use of the
pathfinder survey methodology1 will help. According to that methodology a severe
limitation of the age groups and a judicious selection of just a few cities and rural areas
can provide adequate data for plamning from a survey of a mere 240-450 subjects per age group
or even less in some cases. The data can be collected in just two weeks at very low cost.
They can even be processed by hand for immediate planning. As an absolute minimum, data for
caries at the age of 12 years could be used in conjunction with data from records as a basis
for planning drastically restricted by resources. However, it is usually necessary to
supplement them with data for caries and periodontal disease at the age of 15 years. Data
for the age group 35-44 years are desirable but not essential, the sampling being difficult
and time-consuming. Only if caries in the primary dentition is of importance to the plan,
should a sample of 5- or 6-year-olds be included.

1World.Health Organization. Oral health surveys. Basic methods, 2nd edition, Geneva, 1977.

2Guide to oral health epidemiological investigations (WHO unpublished document ORH/EPID.
GUIDE/79.1). Limited numbers of this document are available to officially and professionally
interested persons on request to Oral Health, World Health Organization, 1211 Geneva 27,
Switzerland.




Study Number

SIMPLIFIED WHO BASIC ORAL HEALTH ASSESSMENT FORM FIGURE 1
Note: 1, No codes to be changed, 2. Unused sections to be cancelled by diagonal lines .
) : Examination
5) (6) {7) Registration (8) (11) Number
m J| 2 ( Date............ 19- Number (for 12)
duplicates)

Sex M=1 F=2

PERSONAL AND DEMOGRAPHIC INFORMATION

(13)D

CARD No.

(80}

]

Age in years . .. ............0.. (14) Dj(IS) Geographic location . ... ............
DENTAL CARIES STATUS
FLUOROSIS (22) D
55 54 53 52 51 61 62 63 64 65
18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28
(13) ' (28)
R L
PERIODONTAL STATUS Absent=0  Present=1 S5 84 83 82 81 273 78 76
48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38
max. (30) (32) (45) (60)
HEERERERERRERERR
mand. (33) (35)
_ PRIMARY  PERM,
CALCULUS max.  (36) (38) SOUND A 0
o (3] (a DECAYED B 1.
mand. FILLED & CARIES FREE c 2
2 " FILLED WITH PRIMARY DECAY D 3
INTENSE max. (42 44)
GINGIVITIS FILLED WITH secpnoAnY qECAY E 4
mand. ~(45) 4n PERMANENT TEETH MISSING DUE CARIES
(UNDER 30 YRS ONLY) - 5
ADVANCED max. (48) (50) PERMANENT TEETH MISSING ANY REASON
PERIODONTAL OTHER THAN CARIES (UNDER 30 YRS
INVOLVEMENT mand. (51) {63) ONLY) ) - 6
PERMANENT TEETH MISSING ANY REASON ]
(30 YRS & OLDER) - 1.
NB. Central segments include cuspids and incisors, left and
right segments include molars and premolars UNERUPTED TOOTH - 8
EXCLUUED TOOTH X 9

CARD No. (80) [Z)
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FIGURE 2
WHO BASIC ORAL HEALTH ASSESSMENT FORM
Note: 1. No codes to be changed. 2. Unused sections to be cancelled by diagonal lines
(n (5) {8} (7) Registration (8) (1)
LJj Zl I ‘[ j Date............ 19 Number
Study Number
PERSONAL AND DEMOGRAPHIC INFORMATION
Sex M=1 F=2 ... . L. (13)
D other
Age in years ... .............. (14) D:](IS) Geographic location . .. ... .......... (IB)EDHS)
PERIODONTAL STATUS Absent =0  Present =1
FLUOROSIS seveeneeernnoases(29)
max. {42) (44) )
SOFT DEPOSITS PERIODONTAL TREATMENT .....(66)
mand. (45) (47)
max.  (48) (50) 0 = None
CALCULUS 1 = Oral Hygiene Instruction
mand. (51} (63)
2 = Prophylaxis and OHI
INTENSE max. (54} (56) 3 = Periodontal therapy (no extractions)
GINGIVITIS )
mand, (57) (59) 4 = Therapy with one or more extractions
5 = Full extraction
max. (60} (62)
ADVANCED PERIO
DONTAL INVOLVEMENT mand. (63) (65)
NB. Central segments include cuspids and incisors left and
right segments include’ molars and premolars
CARD No.(80)
DENTAL CARBIES STATUS AND TREATMENT OF TEETH
18 17 16 15 14 13 12 11 21 22 23 24 25 25 27 28
CARIES (13) (28) CARIES
TREATMENT (29) (44) TREATMENT
L
: 48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38
CARIES {45) (60) CARIES
TREATMENT (81) (76) TREATMENT
DENTAL CARIES TREATMENT
PERMANENT
SOUND 0 NONE 0
DECAYED 1 RESTQRATIONS
FILLED & CARIES FREE 2 1 surface 1
FILLED WITH PRIMARY DECAY 3 2 surface 2
FILLED WITH SECONDARY DECAY 4 3 surface 3
PERMANENT TEETH MISSING DUE CARIES 5 =3 surface orcrown 4
PERMANENT TEETH MISSING ANY REASON
OTHER THAN CARIES EXTRACTION FOR
UNERUPTED TOQTH 8 caries 5
EXCLUDED TOOTH 9 periodontal disease 6
dentures 7
other reason 8
OTHER (specify) L]

CARD No. (80}

WHO 5297.1 ORH (1/80)-5000
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There will be complex situations that call for more comprehensive sampling using rigorous
probability methodology, but it cannot be overemphasized that almost every planning situation
in the oral health sector will be saved time and expense by use of the pathfinder approach.

3.1.2 Records data

Records data are vital for the planning of oral health services at every level, but more
especially when little or nothing else can be done but meet the demand for care. Records
naturally tend to be fewer or less complete when resources are scarce, which is precisely
when they are most needed. However, there are always some records available and crude
estimates can usually be derived from them of the demand for oral health care that has been
met at health or oral health facilities by dental or other health and non-health persornel.
What are required are estimates of the percentage of the population demanding care, if
possible according to major age groups, type of facility, type of care, and type of
personnel. Indications of the most common conditions and trends can sometimes be extracted
from these data.

Records data could be almost completely substituted for epidemiological data in highly
organized comprehensive oral health services with a detailed records system in operation.
All that is required is to take a limited subsample to establish a correction factor based on
the difference in recording between clinicians and those carrying out surveys.
Unfortunately, the very few services in which this process would be possible have not taken
full advantage of the voluminous records they keep.

3.1.3 Other data
The minimum statistical data required are:

(a) Population estimates subdivided into urban, rural, school age, and school enrolment
categories. There may be other groups specially relevant to planning in some
countries, e.g., nomadic groups, religious groups, or groups with special life
styles, customs, habits, etc. The population increase per annum is essential
together with at least 10-year projectiomns.

(b) School enrolment statistics subdivided into primary, junior secondary and senior
secondary categories.

(c) Per capita income, gross domestic product, total government resources, or similar
criteria of the country's economic potential.

(d) The health budget and statistics relating to health manpower and facilities and
health training institutions.

Information other than numerical will be needed on sociopolitical factors related to the
development of health and oral health services. Such factors as the attitude to the use of
auxiliaries, to private or public practice, or to centralization as against regionalization
of services are of vital importance in making any plan.

Statistical -and other items of information will vary in importance and availablility from
country to country. In some, non-standard items concerning disease prevalence, demography,
or social or administrative structure may assume importance or even be essential.

Fig. 3 is a guide to the information needed for a situation analysis.

3.2 Measurable goals

There are two main types of measurable goal: that related to disease measurement and that
related to the coverage of the population. The most common pitfalls in setting a goal are
vagueness and over-optimism or excessive ambition, the former leading to confusion, the
latter to abandonment of the plan. Goals give an opportunity to see how the plan is being
carried out and to adjust it according to what has been achieved and what is required.
Partial achievement of a goal or failure to achieve it can be just as informative and useful
to future development and planning as total achievement or over—achievement.



FIGURE 3

1. Demographic and related facts
Population estimates Number of schools and schoolchildren
Year Projected Projecied Age Range
TOTAL
URBAN PRIMARY
RURAL INTERMEDIATE
SCHOOL AGE SECONDARY
SCHOOL -
Per capita income: Health expenditure: % of total Government resources
Annual Increase GNP
Total Government resources: Education expenditure: % of total Government resources
2. Health manpower and facilities
General Oral General Oral General Oral
Budget: Training Annual Qutput| Training Annual Qutput Facilities
Personnel: Personnel:
physicians: dentists:
specialist specialist
general general
pharmacists auxiliaries
nurses hygienists
midwives technicians
other chairside assistants
nurses
3. Oral disease data
Surics L2 years 15 years Adults
Location N % ) M r*W DM Location N % ) M 3 DM Location age N nonc| low [moderate| high
T " 1
No. gepments wilh: | No. segments with: 1
- i \ - R . . . . . moder iEdent
Location N Depo- Cat- Gingl-~ : Location N |[Depo-~{Cal~ Gingi- Advanced Location N None | Siight + Severelulous
aiLts  culus|) vitis conditions sits fculus vitis conditions ate
4. Oral health services
. Prosthetics;
Scaling and Ortho- Fractures, minor
Attendance Fillings Extractions prophylaxis Full dentures Partial Crown and Repairs and dontics surgery and root Other
dentures bridge relining canal treatment

Hospital dental
service

School dental
service

Private practice:

Average number of patients dentists/&ear:

Estimate of population receiving care
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Goals for oral health can be precise and should therefore be soundly based and capable of
attainment. An indicative planning figure for the availability of manpower and of funds is
an essential prerequisite in planning and must be established following the situation
analysis and as a prelude to goal setting.

3.2.1 Goals for prevention

It is important to try to state goals in terms of the effects likely to be obtained from
a programme rather than to use the mere expansion of an activity as a goal.

The kinds of data used in the situation analysis to define disease prevalence and
treatment needs should be used as a model when deciding on specific goals for programmes.
Where diseases have been measured in terms of the percentage of the population affected, then
goals should be stated in those terms. Where a specific index has been used (for example,
decayed, missing and filled (DMF) teeth) the programme goal should be stated in terms of a
proposed DMF figure for a particular age group.

3.2.1.1 Dental caries. Goals for all caries prevention programmes should be stated in
terms of the percentage of people affected by decay (or with decayed, missing, or filled
teeth) and the mean number of decayed, missing and filled (DMF) teeth per person at a
specific age (usually 12 years). At more sophisticated levels, additional goals might be set
in terms of DMF tooth surfaces (DMFS) and detailed treatment requirements.

The effects of water fluoridation are well established for populations with a high to
very high prevalence of dental caries, e.g., 4.5 or more DMF teeth per 12-year-old child. 1In
such populations a reduction of about 507 in the disease may be expected over a 10-year
period. Thus a measurable goal for prevention in such a population by a water fluoridation
programme would be a reduction in the average number of DMF teeth per l2-year-old child of
between 40% and 60% in a period of 10 years. Lesser percentages can easily be set for
programmes that start at some specified point during the life of the plan or reach only a
certain percentage of the population covered by the plan. In this last case, goals could
also be made for the sectors covered, as well as for the total population. Even lower
percentages can be set where other methods of providing fluoride are used, such as salt,
tablets, and topical application.

The situation is not nearly so clear for populations with a very low to moderate caries
prevalence, e.g. whose children at 12 years of age have 0-1.1 DMF teeth (very low), 1.2-2.6
(low), or 2.7-4.4 (moderate). The situation is further obscured if the trend is increasing
or stable at low or very low caries levels and increasing, stable or decreasing at the
moderate level. The precise level of caries prevalence at which various fluoride methods
have their effects is still uncertain. However, there is enough evidence from the extent to
which a very high and a high prevalence of the disease have been reduced by water
fluoridation plus other preventive methods and practices to expect that a prevalence level of
2.5-3.0 DMF teeth at 12 years of age can be achieved. For other fluoride methods alone the
expectations are harder to quantify.

The increase in the prevalence of caries, for instance in Japan and French Polynesia,
which has risen from low and very low to very high in the space of 20-30 years, demonstrates
the urgency of using existing knowledge to develop a plan instead of waiting until the
disease has reached a disastrous level. Table 2, based on the WHO global oral epidemiology
data bank and knowledge of the effects of the prevention of caries by various fluoride
methods, provides guidance on how a goal should be set in such circumstances.
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TABLE 2. GOAL GUIDANCE FOR CARIES PREVENTIVE PROGRAMMES
(Caries prevalence data for 12 years of age)

Goal for Goal for
Prevalence Trend water fluori- other fluoride
dation methods
Very low (0-1.1 DMF teeth) Stable No indication No indication
Low (1.2-2.6 DMF teeth) for use or not for use or not
applicable applicable
Increasing Increase halted Increase halted
Moderate (2.7-4.4 DMF Decreasing Reduction to 2.5- At least no
teeth) 3.0 DMF teeth reversal

possible fur-
ther slight
reduction

Stable Reduction to 2.5- No change or
3.0 DMF teeth possibly
slight
reduction

Increasing Reduction to 2.5- Increase
3.0 DMF teeth halted or
possibly
slight
reduction

High (4.4~-6.5 DMF teeth Decreasing, Reduction to 2.5- Reduction at
Very high (6.6 or more stable, or 3.0 DMF teeth least to

DMF teeth) increasing moderate
prevalence
(4.4 DMF
teeth)

From this table it can be seen that, at one extreme, the decision is not to start a
caries prevention programme - though surveillance is required to detect any signs of an
increase in prevalence that would indicate when there is need for a programme. In all other
situations the first decision is whether to fluoridate the water or not. That decision will
depend on the existence of adequate technology for the installation, maintenance, and
monitoring of plant, the sociopolitical and legal feasibility of fluoridation, the costs to
be incurred, and the population coverage to be achieved, as well, of course, as on the
natural fluoride content of the local water supply. Following that decision will be a series
of decisions on whether to use other methods, such as salt or milk fluoridation, fluoride
tablets at school, fluoride rinsing, high-fluoride-bearing pastes, or fluoridated
toothpaste. Such methods may replace water fluoridation or supplement it where a fluoridated
water supply is not or cannot be made available. Decisions on salt and milk fluoridation
depend on factors similar to those influencing water fluoridation though, in contrast to
water fluoridation, individual choice can be preserved. For the school-based methods a major
determinant is cost effectiveness, which is dependent on the availability of suitable dental
or medical auxiliary staff and teachers.
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3.2.1.2 Periodontal disease

The goals for periodontal disease should usually be expressed in terms of the percentage
of a population or the mean number of segments per person with calculus, bleeding or
inflammation and, for adult groups, pocketing. The global oral epidemiology data bank
categorizes the prevalence of periodontal disease as low, moderate, or high, as presented in
Table 3 for 15 years of age.

TABLE 3. PERIODONTAL DISEASE CATEGORIES FOR 15 YEARS OF AGE

Category Low Moderate High
percentage affected 0-50 51-80 8§1-100
CALCULUS ;
mean number of segments/person 0-1.5 1.6-2.5 2.6
GINGIVITIS percentage affected 0-20 21-50 51-100
OR
BLEEDING mean number of segments/person 0-0.5 0.6-1.5 1.6

The situation is not as well defined as for dental caries and experience with prevention
programmes covering large populatiomns is scarce. Thus, the tentative goal suggested is to
reduce moderate levels to low and high levels to moderate. An acceptable lesser, and
perhaps more realistic, goal might be to maintain the status quo, especially in the low and
moderate categories.

The programmes upon which any goals for the control of periodontal disease will be based
are those promoting or supervising oral hygiene practices or providing routine services such
as scaling and prophylaxis, closely linked to health education activities.

3.2.1.3 Oral health education. The most important goal for health education is the
percentage of people who have changed their oral hygiene practices or their behaviour in
utilizing services. A goal expressed only as a percentage receiving some form of oral health
education is much less desirable.

Whether the programmes are school-based, directed towards special groups (e.g., mothers
and children), or intended for the whole population, the goals should be stated in terms of
changed behaviour. 'The changes may be in oral hygiene practices (brushing teeth or the use
of traditional devices or dental floss, etc.), in other preventive practices (taking fluoride
tablets routinely or applying fluoride in rinses or pastes), or in different patterns of
utilizing services. :

Thus, in a population where the utilization of services as measured in the records is
very low and, say, l10% seek dental care every year, a lO-year goal might be to increase the
demand to 20 or 25%. Or, where 25% of schoolchildren use a chewstick once a day, a 10-year
goal to increase the proportion to 75% might be feasible.

Programmes should usually be developed and supervised by a few dental or medical
personnel (often auxiliaries) per administrative district, and teachers and primary health
care workers should be utilized.

3.2.1.4 Other goals. No attempt is made to suggest goals for the prevention of dentofacial
anomalies or of mucosal or other oral diseases, though planners and administrators often wish
to formulate such goals. 1If they do, the goals should be simply reduced rates of people
having the condition or needing care. For rare conditions the rates should be measured in
cases per 100 000.
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However, an overall goal for .the prevention of the sequelae of all oral diseases can be
stated in terms of the average number of teeth lost or the percentage of the edentulous or
both. Such a goal is recommended for adult age groups, particularly the age group 35-44
years, for which many comparative data exist. It is of less value related to individual
programmes than as an overall long-range indicator of what all the oral health programmes are
achieving in preserving teeth.

3.2.2 Goals for services on demand

Virtually the only measurable goals that can be set for services on demand are in terms
of population coverage. Important factors affecting such goals are the range of services
provided and the type of manpower providing them. There must therefore be a balance
established between the percentage coverage, manpower capabilities, and the comprehensiveness
of the services provided. Different goals may be needed for different population sectors,
particularly rural as contrasted with urban, partly because of different disease levels, but
also because certain staff and certain services are mot and cannot be made available in rural
areas as might be wished. A strong effort should be made to change that situation, but while
that effort is being made different goals may have to be set if they are to be realistic.

Precise measurement of the existing demand is usually impossible. A simple questionnaire
in the combined oral health status and treatment form given in Oral health surveys. Basic
methods is concerned with this problem, but responses are often of doubtful value. In most
cases the only procedure possible is to make inferences, rather crudely, from service records
that vary widely in reliability and comprehensiveness and from professional opinion that must
be evaluated in the light of the subjectivity a particular type of practice or employment is
likely to inmspire. Even for populations with the least manpower or other resources it is
possible to obtain a rough estimate from records of the percentage of the population per year
using oral health services, of the services they request, and of the manpower required to
provide them. A breakdown of those estimates by rural and urban areas is also easily
obtained and possibly, by region or province.

On the basis of these data it can be calculated what manpower should be available to meet
the demand effectively by the allotment of treatment times to the various services. The next
question is whether the coverage is adequate, too high, or too low and therefore what
practical goal could be set for it for the life of the plan. The only conceivable situation
in which the demand is too high would be where massive, effective preventive programmes
exist. Usually the demand is too low, particularly in the developing countries, where the
prevalence of dental caries is rapidly increasing.

Increasing the demand requires more manpower, and more facilities, and education of the
public to make use of the services available or planned. The quantitative effect of such
action is a subject on which objective data remain very scarce. Thus there is need for
extreme caution in setting high coverage goals. For example, the demand in adult age groups
still reaches only 40~50% per year in some of the countries with most resources and in
developing countries, at a crude estimation, is often only 5%. 1In such countries, it would
be unlikely that an increase to any more than 10% could be achieved over the duration of a
10-year plan.

Thus the goal recommended for services on demand is a modest increase in the annual
percentage utilizing services or an upgrading of the range of services or level of the
providers. If both an increase in coverage and an upgrading of services are the goal even
more caution will be needed to avoid setting unattainable targets.

3.2.3 Goals for systematic care

In systematic care, as the uncertainty of demand is virtually eliminated, there can be
much more precision at each step. The main considerations are again the population coverage,
the range of services provided, and the type of manpower involved. However, for systematic
care the population is defined in terms of easily identifiable and reachable target groups,
and the range of services is specified in a definite programme.
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The target group chosen first in most cases is the primary-school population. Provided
that the service attains that goal, extension of the coverage downwards to children of about
3 years of age and upwards through the secondary school usually occurs. Other target groups
can be defined in terms of any institutionalized or registered reachable groups - those in
industry, the armed forces, post-secondary students, those attending maternal and child
health clinics, etc. Planning must be specific to the particular situation and if a
situation calls for a new approach it should be adopted, but the options given in Table 4
should cover most circumstances.

Apart from the choice of a specific target group or groups, it is necessary to define the
system of progression towards full coverage. Taking the primary-school population as an
example, the plan might be to start with first-year children, providing them with oral health
services for the whole of their stay in primary school, then adding the children at each
successive first year on the same basis until full primary-school coverage is achieved in the
same number of years as there are classes, 'usually six. However, a different progression
applies to each of the options in Table 4, and for any option there may also be a need to
give priority to one or other region or to differentiate between urban and rural populations.

The range of services provided is also subject to local choice. The most usual
systematic care programmes are classified as shown in Table 4.

Facilities - especially clinics and equipment - are of particular importance in this
section of the plan (though they cannot be ignored in any section). In an expanding
programme of systematic care the provision of facilities must match the provision of
manpower, otherwise the staff will be prevented from providing the planned services.

The most usual goals to be defined for these services are expressed in terms of
percentages or absolute numbers of the target group(s) enrolled. There may also be goals
related to completeness of the specified care or even the distribution of types of care
(fillings, extractions, etc.) and there will certainly be interconnections with preventive
goals. There may be a number of identifiable milestones on the way to the achievement of
these goals. ‘

3.3 Manpower production goals

The basis of integrated planning is interdependence of all parts of the plan.
Integration most often fails in relation to manpower. Planners and administrators set goals
and start programmes without due regard to what numbers and types of staff aré available or
can be trained within the life of the plan. Educators also establish student categories,
curricula, and intakes as if the tasks to be performed after training and oral health goals
had nothing to do with dental education. Consequently, when setting service goals the
manpower needs must be calculated and the goals constantly modified in the light of practical
possibilities. :

The sequence of steps is (1) to calculate the total manpower requirements to achieve
the goals; (2) to consider how the manpower is to be distributed among professionals
(dentists, stomatologists), operating dental auxiliaries (e.g. dental therapists or dental
hygienists), non-operating auxiliaries (e.g., dental assistants or dental techniciamsl),
and other supporting staff (e.g., health auxiliaries, school teachers, and parents); (3) to
assess what is actually possible with the manpower available and the training programmes that
are in operation or can be developed in time; (4). to modify the goals according to the
assessment in step 3 if there is no combination that can satisfy the numerical requirements
of step 1; and (5) to recalculate the total manpower requirements. This sequence may need
to be repeated several times until what is possible is reconciled with the definitive goals.

IThese categories may or may not have expanded duties enabling them to perform certain
clinical duties, e.g., filling prepared cavities, taking X-rays, taking impressions, and
registering occlusion.
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TABLE 4. OPTIONS FOR CARE PROVIDED IN DIFFERENT
SYSTEMATIC SCHOOL DENTAL PROGRAMMES

TYPE 1
MINIMAL
(a) First five primary-school years: contingency care - conservative treatment on
demand for the permanent dentition and emergency care (extractioms) for the
primary dentition.
(b) Final primary-school year: conservative care for the permanent dentition.
TYPE 2
LIMITED
(a) First primary-school year: conservative care for permanent dentition
only and emergency care (extractioms) for the primary dentition.
(b) Second, third, fourth, and fifth primary-school years: contingency
care - conservative treatment on demand for permanent dentition and
emergency care (extractions) for the primary dentition.
(c) Final primary-school year: conservative care for the permanent dentition.
TYPE 3
INCREMENTAL - 2~-YEAR RECALL
(a) First primary-school year: conservative care
(b) Every second year thereafter: conservative care
TYPE 4
INCREMENTAL - 12-MONTH RECALL
(a) First primary-school year: conservative care
(b) Every year: conservative care
TYPE 5
INCREMENTAL - 6-MONTH RECALL
(a) First primary-school year: conservative care
(b) Every six months: conservative care
NOTES: (1) Where type 1 or 2 is extended to secondary schools, conservative treatment

is given at the end of the intermediary stage (3-year secondary) and at

the end of the senior secondary stage (a further 3 years), with
contingency treatment for the intervening years.

(2) Incremental types 3, 4 and 5 may provide:

(a) comservative treatment for the permanent dentition and emergency
treatment only (mainly extractions) for the primary dentition;

(b) conservative treatment for both dentitions;

(c) orthodontic, prosthetic and other specialized care, as specified.
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3.3.1 Prevention

Where the programme involves systematic administration of fluoride not involving group
supervision, the manpower requirements are almost entirely limited to the non-health staff
responsible for the installationm, maintenance, and surveillance of the fluoridation
equipment. There will be great variatioms according to the specific situation, the only
guidance on water fluoridation possible at this stage being that there should be a part-time
engineer (25% of his time) and three technicians per million population served. :

At the other extreme, a programme might be based on the promotion of individual action
only, involving either the topical application (by rinses or pastes) or the ingestion (by
tablets) of a fluoride compound. In these circumstances the manpower requirements are for
health education personnel only. A convenient way to plan such requirements is to make an
allocation per administrative district, usually in the vicinity of 1-2 persons per district
of about 100 000 population. Such a figure is merely a guide, because the specific programme
defining what education activities will be included, where they will be performed (at school,
in maternal and child health centres, etc.) and what the conditions of work will be, will
determine what the manpower allocation should be.

This type of education programme might also be necessary in modified form for such
systemic fluoride programmes as fluoridation of salt or of other items of diet such as milk
or flour. No particular educational effort is needed with fluoridated water, but it is
necessary where other items of the diet are fluoridated as it is left to the individual to
choose whether he will use those items or not, though a daily routine is not required as for
tablets. Health education for the prevention of caries can be combined with that for the
control of periodontal disease through improved oral hygiene.

In between water fluoridation programmes and programmes requiring individual initiative
lie organized group procedures - school-based programmes of supervised tablet administration,
rinsing or brushing with fluoride-bearing substances, or the application of fluoride-bearing
gels. For these programmes the manpower must be estimated on the basis of the time required
per group action. There can be substantial differences according to the type and frequency
of the action. A small portion of the manpower allotted must go to organization and
administration, but the major allocation will be for the actual group activities. Obviously
the great variations in requirements will then depend on group size and on whether the
activities are carried out daily, weekly, fortnightly, or even less frequently.

In all cases the question of type of manpower will be next in importance to the
estimation of the numbers required. The types of manpower to be considered are: primary
health workers or primary oral health workers, medical and nursing auxiliaries, dental
auxiliaries of various types, schoolteachers, health educators, dentists and, in some cases,
public health nurses or physicians. This aspect of planning as integrated with other aspects
of oral health services is included in the examples given in section 4.

3.3.2 Services on demand

Whatever the level of planning, estimations of manpower for services on demand are the
least precise of all because the demand can be fickle and the services may be provided in
many different sectors — private, public, by dental professionals and auxiliaries, by medical
or other health manpower, or by traditional workers. Emergency services must always be
allowed for, as well as the wide range of possibilities in terms of the type of care
offered. Projections for the period of the plan must take into account the likely effects on
demand of the preventive programme, including oral health education to alter oral health
behaviour, and of the oral health services themselves. They must also allow for such factors
as changes or differences in living standards and education.

When all these factors have been taken into account, it is necessary to estimate what
percentage of a population will be demanding care at the beginning and end of the planning
period. The population size must be defined; it could simply be the total population or all
those not served by a programme of systematic care. It should usually be subdivided into
urban and rural sectors, for which different estimates of time per person per year will
usually be required. From these data, simple calculations can first be made to estimate the
total treatment needs in hours for the given population for emergency and demand services.
The average working time in hours per year is then used to translate that estimate into
manpower requirements. Sectoral estimates must be made for the proportion of these services
that will be provided by public health or private fatilities and by professional or operating
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auxiliary dental staff or non-dental health staff such as medical assistantsl or nurses.
Estimates for non-dental manpower can be made in the same way and related to existing and
projected dental manpower. It should be borne in mind that the smallest time allotment per
patient will be for non—dengal staff dealing with emergency care only and the highest wherg
comprehensive conservation and restorative care are predominant. Estimates for non-operating
auxiliary personnel should be based on the ratio of this persomnel to professional and
operating auxiliary personnel and not on a ratio to patients.

Improvement in the precision of these estimates can be expected where the records systems
are comprehensive and particularly where they are readily retrievable and in a format that
easily yields the information%required for the estimates.

Although these estimates will be included in the examples in section 4, the following
simple example may be given here:

The population served is 80% rural and 20% urban. The demand per year at the start of
the plan is 10% of the rural and 30% of the urban population. The demand per year at
the end of the plan is 20% of the rural and 40% of the urban population. Each rural
patient requires 15 minutes and each urban patient 30 minutes care per year because of
the different disease patterns. The working year with patients is 1750 hours.

Take a unit of 5000 persons: 1000 urban, of whom 300 will need 150 hours of care at the
start of the plan and 400 need 200 hours of care at the end; and 4000 rural, of whom 400
need 100 hours of care at the start of the plan and 800 need 200 hours at the end.

The total requirements for this population unit of 5000 is 250 hours at the start of the
plan and 400 hours at the end. This is converted into manpower requirements per million of
population as follows:

1 000 00 X 250 = 200 = 28.6 personnel at the start
500 : 1750 7

1 000 000 X 400 = 320 = 45,7 personnel at the end
5000 1750 7

3.3.3 Systematic care services

The choice of a target group or groups, of a specific type of systematic care, of the
range of services to be offered, and of the frequency of care is the first requirement for
manpower estimates in this sector. An allotment of time per procedure must then be made.
This allotment will vary according to the cultural, physical, and manpower situation, and an
example is given in Annex 1 for a low-productivity situation. Next the oral health status is
ascertained or treatment requirement data are obtained. If the data are in terms of the oral
health status, certain assumptions need to be made so that treatment requirements can be
substituted for disease measurements. If the data are already in terms of treatment
requirements, they can be used directly in the manpower estimations. Annex 1 gives the
calculations for systematic school dental services of types 1, 2 and 3.

Once the calculations have been made to produce the ratio of operator to target group
population, the calculation of total manpower required for the service is made by simply
dividing the target population by the ratio. A decision then needs to be made on what types
of manpower will be used, how they will be used, and how they will be combined numerically,
clinically, and administratively with each other.

3.3.4 Manpower production

Estimates of manpower are not complete after the needs of the various services have been
calculated. To those calculations need to be added the educators, dental and other, who will
staff the training institutions for both professionals and auxiliaries, as well as '
requirements for administrative and central functions. A ratio of 1 teacher to 5 students
in dental schools and 1 to 10 in auxiliary schools is not unusual and could act as a guide
for the planner. However, standards and conditions of service and training methods vary
widely; estimates should therefore be related to teaching loads.

1Tt should not be forgotten that these persomnel, as well as primary health workers, need
training, which must be included in the plan.
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A small number of personnel, again not all dental, need to be included in the estimate
for the central functions of administration, research and evaluation. Although much of the
research needed would be performed in training institutions, central staff should have
defined responsibilities for essential research and evaluation of programmes. Also, most of
the administrative work of professionals and auxiliaries can be absorbed within estimates for
the various services, leaving mainly central administrative needs to be estimated according
to the specific tasks to be undertaken. The prevailing organization of health services will
have a powerful effect on these deliberations. Thus, the only guidance which can be given
in this text is that the number of such personnel should be small, probably approximating 10

-professional posts for a population served by some 2000 dental personnel.

3.3.5 Overall goals for manpower production

When all the estimates have been made and the decisions taken concerning the types of
personnel, manpower production goals per year will be set for each manpower type. These
goals will be dictated by the service goals and it is at this stage that, if the resources in
training institutions, teachers, funds, or students are found to be insufficient for the
achievement of the manpower goals, the planner must revise the service goals until they are
at a level for which manpower can be provided.

3.4 Monitoring and evaluation

The aim of monitoring and evaluation is to assess the relevance of the programmes of a
particular plan to the set goals. The assessment may be quantitative, concerned with
population coverage and disease levels, or qualitative, concerned, for example, with the
proportion of acceptable restorations. An appropriate time for assessment in a 10-year plan
is the fifth year, to see if the plan should be modified within its duration, and again no
later than the ninth year, to be able to replan for the next ten years.

The manual, Oral Health Surveys, Basic Methods, using the pathfinder approach, supplies a
methodology, and the goals of the plan indicate what measurements are needed. The aim in
monitoring and evaluation is to produce, by the fifth and ninth years of a 10-year plan, an
assessment of achievement for all the goals and an indication of the modifications and
extensions of programmes and the additional programmes needed.

3.5 Buildings, equipment, and supplies

No plan will be viable, let alone a plan for oral health, unless it contains an inbuilt
plan for buildings, equipment, and supplies meeting the requirements of the various service
and manpower development goals. This part of the plan will play a very important role in its
costing and have a great influence on the adjustment of the service and manpower goals to the
financial resources available.

Here it suffices to stress the need to provide specific clinical and office facilities
for each type of manpower and each service planned, facilities that must keep pace with
manpower production and expansion plans. Standard kits of equipment and materials must
likewise be provided, specific to each type of staff and service, and the maintenance of all
these items should be allowed for in the plan. '

3.6 Costing of the plan

An indicative planning figure for manpower and funds is a prerequisite for planning,
otherwise the whole process of planning may have to be repeated because the cost of the
programmes may far exceed the financial resources available. However, the use of an
indicative planning figure does not guarantee that some trimming of a plan will not be
necessary during costing. Just as an indicative figure for manpower availability and
production does not mean that there will not be some modification of service goals when the
actual manpower requirement numbers are calculated, so the ‘indicative figure for fimancing
the plan will usually have been exceeded when the actual costs are calculated. Thus there
will be the need for the same process as described in section 3.3 for reconciling service and
manpower goals. Here the process will be a trimming of both service and manpower production
goals so that they can be met with the funds that are available or likely to be made
available within the life of the plan.
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The more tangible and predictable part of either the indicative figure or the actual
costing is that related to public programmes, but it is also important that some estimate
should be made of existing and projected expenditure in the private sector. There will be a
number of uncertainties related to market behaviour in this sector, but to ignore it,
especially where it provides a large proportion of the oral health services, would not be
consistent with a national plan for oral health.

Costing of the plan should show the real cost of oral health services to the community.
In the past, not only have private-sector costs been ignored, but considerable expenditure on
oral health not specifically labelled as such have also been omitted. For example, the cost
of fluoridation plant and its operation is absorbed in water authority budgets, the
administrative costs of oral health services are concealed in a general health budget, and
health education and manpower production often appear under other headings. Particularly
when non-dental personnel are used to provide oral health services, the proportion of salary,
materials, facilities, and other costs devoted to oral health is almost never quantified. It
is unrealistic in most cases to expect the various authorities concerned to alter their
system of budgeting and accounting, but it is not difficult to make useful, though crude,
estimates of the proportion of expenditure on oral health in these situations.

Each main activity or subprogramme should be costed for salaries, buildings, equipment,
materials, and administrative (including travel) and other costs. To give examples of actual
costs here is not very useful because of the wide variation in currencies and cost structures
in various countries. However, it is worth while to indicate some of the important points.

Much of the costing must be in man-year equivalents because it is made up of a number of
part-time contributions to an activity, a man-year equivalent being the statutory number of
hours of work required per year of an employee of the type under consideration. Allocations
of time for any individual should, however, take into account the average actual hours ‘
worked. For example, a statutory working year may consist of 2000 hours, but the actual
average hours worked may be only 1600. Thus, if a particular activity requires 400 hours of
an operator's time, it should be counted as a quarter of a man-year equivalent.

3.6.1 Prevention

For water or salt fluoridationl, the cost of the plan must be included as well as the
man-year equivalents of workers involved in all the operations, whether the transport -and
storing of materials, the actual functioning of the plant, the repair of equipment, the
monitoring of the operation, or the general administration. The recurrent costs of materials
must also be estimated and, in the case of salt fluoridation, any additional costs to the
public in purchasing fluoridated salt.

For school-based programmes of tablet administration, supervised brushing with fluoride
pastes or gels, or rinsing with fluoride solutions, the main items to cost are the man-year
equivalents of the staff involved - teachers, dental auxiliaries, medical auxiliaries, or
other types of personnel (including administrative staff) — the materials, and the general
administration, including transport. Staff time includes actual supervision of the -
programme, whatever the frequency, periodic monitoring of the operation of the system, and
periodic checking of the effect on oral health.

The same items must be costed for programmes involving the topical application of
fluorides by dental personnel in a school-based programme, but the manpower involvement here
is by far the major component. The same applies to other professionally applied preventive
agents, for example fissure sealants.

These costing procedures apply to the use of other preventive systems and materials,
depending on whether they are applied to the whole community without need for specific
individual action, are group-supervised self-applied methods, or rely on professional
application.

1 1t should be noted that, while both water fluoridation and salt fluoridation
theoretically affect whole communities, there is an individual-choice factor with salt
fluoridation (or a similar vehicle) that may affect consumption and thus costing.
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Finally, consideration should be given to programmes of individual action, for example
the improvement of oral hygiene practices of the use of fluorides (tablets, rinses, etc.) by
individuals, and to the various activities of the private sector in prevention. The main
items for costing here are health education activities, either in man-year equivalents for
salaried staff or in terms of the average charge to patients for these activities by the
private sector, and the costs of materials purchased by the public, e.g., toothpaste and
fluoride tablets. Although this type of estimation is difficult and subject to many
variations, it is essential to do it so as to obtain the real cost of prevention to the
population. Gross approximations may have to be made and advantage should be taken of any
relevant data available, such as import and manufacturing statistics.

3.6.2 Services on demand

For the public sector, whether services on demand are provided by auxiliary or
professional dental or medical personnel, the important budget items are salaries, buildings,
and equipment and materials. -

Salaries for dental personnel are costed by a straightforward calculation of numbers
multiplied by the salary level. Not only the clinical staff but also any assistant or
clerical staff employed should be included. Salaries for non-dental personnel will have. to
be calculated on a man-year equivalent basis, because such personnel usually devote only a
part of their working hours to oral health care.

Standardization of clinic facilities and of kits of equipment and materials can reduce
the task of cost estimation for buildings and equipment and materials to a relatively simple
calculation for new buildings and supplies. However, it is most important also to estimate
the recurrent costs of supplies of equipment and materials and of maintenance and repair.
Nothing destroys the effectiveness of .a plan, especially in oral health, more than poor
planning for and poor administration of facilities, equipment, and materials.

Transport costs and any other necessary administrative costs must also be added.

In the private sector there may be a subdivision between the traditional practice. of
dentistry and private dental practice, which might be further subdivided depending on whether
dentists only are employed or a team of dentists and auxiliaries or office staff. Only very
crude estimates of the cost of these services to the public will be possible, but every
effort should be made to find out the range of charges for various services at the different
levels of practice and the most common charges within that range. From those data, estimates
can be made to give a more complete picture of the real costs of oral health as well as
projections for the life of the plan '

3.6.3 Systematic care services

Costing is the same for systematic care services as for services on demand, but, as in
all stages of the plan, much more precision is possible in the estimates. This assumes that
systematic care services are part of a public service, in which case salaries, capital costs
for standardized clinical centres, costs of standard kits of equipment and materials, -and
annual supply and appropriate administrative and support costs can be accurately computed.
Even when these services are provided through private enterprise, they must by definition be
coordinated by some agency so that essentially the same costings can be made, though there
may be greater variations in the facilities, equipment, materials and even methods of payment
- e.g., capitation and session fees or payment by item of service.

It is particularly important to take advantage of the precision with which costing can be
carried out in this sector. Special emphasis should be placed on ensuring that training
institutions do not produce staff of a particular category that cannot be provided with jobs,
working space, and appropriate equipment, supplies and administrative support.

3.6.4 Manpower production

Costing of training institutions should include any grant or living-in costs for students
and such special items as teaching aids, including an adequate library. At university-level
institutions, whether they are public or private, provision should be made for research on
the oral health problems of the population. Any offsetting of costs by student fees (most
likely to occur in private institutions) should be recorded, again with the aim of providing
a complete picture of the costs.



- 21 -

3.6.5 Monitoring and evaluation

Whatever is planned for monitoring and evaluation that is not included in other costing,
including any necessary field demonstration and testing programmes, should be costed under
this heading in terms of specific manpower, equipment and materials, travel, data handling,
and reporting.

3.7 Summary of planning steps

Tables 5, 6 and 7 summarize, respectively, goals, possible manpower types for various
services, and items of costing.

TABLE 5. SUMMARY OF MEASURABLE GOALS FOR INTEGRATED PLANNING

PREVENTION
1. Caries: DMF figure at 12 years of age.
Percentage of 12-year-old children free of caries.
2. Periodontal diseases: Percentage of population with calculus,
pocketing and gingivitis or bleeding at 15 years of age.
3. Oral hygiene: Percentage of population practising specific oral hygiene
activities.
4. Other goals for specific situations: Percentages or other numerical
expressions, as appropriate.
5. Overall long-term goals: Mean number of standing teeth at age 35-44,
Percentage of population totally edentulous at age 35-44,
SERVICES
1. Services on demand: Percentage of population seeking care.
2. Systematic care: Population groups to be included and coverage. Type and
quality of care.
MANPOWER
1. Production: Output of planned types and number of personnel
2. Distribution: Number and types of personnel in various services.
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TABLE 6. MANPOWER TYPES FOR VARIOUS PROGRAMMES

Programme

Possible types of personnel

Prevention
(a) Water fluoridation

(b) Group procedures:
brushing or rinsing

(¢) Health education

Engineers, plant and laboratory technicians

(a) Administration, organization and supervision -
therapists, dentists, public health workers

(b) Regular activities -~ auxiliaries (medical or
dental), health educators, school teachers,
school nurses, primary health workers.

Schoolteachers, auxiliaries, public health and
school health personnel, primary health workers.

Services

(a) Services on demand

(b) Systematic care

Dentists, therapists, medical auxiliaries,
primary health workers, technicians, chair-side
assistants. B o

Dentists, therapists, school dental nurses, primary.
health workers. -

Training

Dentists, auxiliaries, public health staff, other
teachers.

Central administration

Dentists, public health personnel, therapists,
health educators, secretaries.
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TABLE 7. COSTING CHECK LIST

PREVENTIVE PROGRAMMES

(a) Fluoridation of water: Capital costs of machinery installation, repair and
maintenance, running costs, materials (fluoride salts), laboratory costs
(monitoring F in water).

(b) Group procedures (brushing, rinsing and health education): Salary costs of
staff involved - calculated as man-year equivalents of teachers, dental and
medical auxiliaries, etc. - materials, equipment and transport.

SERVICES
(on demand and systematic care)

Salaries of dental and medical personnel, assistant and clerical staff, buildings,
equipment, materials, repair and maintenance and transport. Costs of privately
provided services should also be estimated using the most common charges for various
treatments provided in the different levels of practice.

TRAINING INSTITUTIONS

Cost of institutions, salaries, equipment and materials, repair and maintenance,
grants and living costs of students, teaching aids and library facilities.

Note: Student fees payable should also be recorded against overall costs.

MONITORING AND EVALUATION

Costs of monitoring surveys (Eer diem and fares where necessary), data handling and
reporting, and any special materials needed for field demonstration and testing
projects.
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CHAPTER 4

EXAMPLES OF ORAL HEALTH PLANS

It is impossible, in a set of examples, to cover all the variations that exist in disease
levels, distribution and trends, population features, administrative systems, manpower
availability and policies, technological possibilities, and economic potential. Covering
just the major factors that affect planning would need a large volume. This manual attempts
to illustrate only the type of plans most likely to be appropriate to various disease,
manpower and resource levels and to indicate a few of the modifications needed for different
features at those levels. Even the first example, however, does not depict the most deprived
oral health situation, in which there may be as few as one dentist to a million people; but
it is in general relevant to such circumstances.

The selection of examples is as follows:

1. Minimal resources. The prevalence of caries is very low to low but is increasing. The
prevalence of periodontal diseases is moderate to high. The ratio of dentists to the
population is 1 : 80 000. There are no auxiliaries and no dental school. The indicative
planning figure for 10 years is minimal.

2. Minimal resources, increasing. The prevalence of and trend for caries and periodontal
diseases are as for 1, but the ratio of dentists to the population is 1 : 40 000. The ratio
for operating auxiliaries is the same. There are two schools, one for dentists and one for
auxiliaries. The indicative planning figure for 10 years is moderate, representing a
significant real increase over past decades, i.e., an increase not related merely to currency
fluctuations or inflation.

3. Moderate resources. The prevalence of caries is low to moderate and increasing. The
prevalence of periodontal diseases is moderate to high. The ratio of dentists to the
population is 1 : 20 000. There are no auxiliaries and there is a school for training
dentists. The indicative planning figure for 10 years is moderate, with only a modest real
increase. .

4., Moderate resources, increasing. The prevalence and trends for caries and periodontal
diseases are as for 3. The ratio of dentists to the population is 1 : 20 000, but there are
two operating auxiliaries to every dentist, a school for training dentists, and another for
training auxiliaries. The indicative planning figure for 10 years is moderate to high,
representing a significant real increase over past decades.

5. Resources plentiful. The prevalence of caries is high to very high and either stable or
decreasing. The prevalence of periodontal disease is low to moderate. The ratio of dentists
to the population is 1 : 3000. There may or may not be operating dental auxiliaries. There
are several dental schools. The indicative planning figure for 10 years is high and stable.

Only the main features of the situation are given for these examples. The last example
does not give estimates as in the other examples and contains more alternatives because no
attempt will be made in this manual to deal with it in detail; only broad comments will be
made on several of the alternatives. For the first four examples the steps in section 3 will
be followed, data from an imaginary situation being based on the most usual findings at the
level of resources under consideration. In example 1, full lists of goals and services are
presented, but in subsequent examples only the changes are shown. Complete versions of each
example are available on request from the World Health Organizatiom.
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4.1 Example l: Minimal resources

Let us assume that no representative epidemiological data exist for the population. The
population of the country is 5 000 000, of whom 70% are rural or live in small towns and have
a traditional social structure and a traditional diet. There are only two large urban
concentrations, the capital being one of them and accounting for 20% of the population. The
urban percentage will rise to 40% in 10 years. The school-age population is 1 000 000, but
there is only a 50% enrolment, which will rise to 80% in 10 years. Of the country's 60
dentists 50 are practising privately in the two large cities, 5 in other communities, and 5
are employed by the Ministry of Health. In the rural communities medical auxiliaries and
some traditional practitioners give dental first aid. The rate of increase of the population
is 3% per annum. There are 20 dental students studying in foreign countries who will become
available, four a year, over the next five years.

A survey of 12-year-olds and 15-year-olds is carried out, based on 4 schools in the
capital, 2 in the other main city, 4 in the rural areas, and 2 in villages, giving a total of
240 children of each age. The selection of schools is made as far as possible randomly, but
the schools in the cities are first divided into two socioeconomic levels. One village
school is chosen from a mountainous and the other from a lowland area.

The survey reveals the following caries levels (DMF teeth) at 12 and 15 years of age:

12 years 15 years
Rural areas 1.0 1.5
Urban areas:
low socioeconomic 2.0 - 2.5 3.0 - 3.5
upper socioeconomic 3.5 5.0

Periodontal disease is uniformly moderate to high, except for the upper class of city
dwellers, who have a low prevalence of the disease.

There are no other oral disease features of major importance at this stage.

Data from clinical records are minimal but indicate that no more than 5% of the
population seek dental care in any one year, the demand being chiefly in the urban area.
Most of the care provided is relief of pain by primary health workers and health auxiliaries,
mainly through extraction. There is no organized programme and no concerted effort at
prevention.

The indicative planning figure represents a minimal increase in the budget for the oral
health programme.

The situation provides the following features of importance for the establishment of an
appropriate plan:

(1) The incidence of dental caries is in the early stage of increase in urban
populations but there is no definite evidence of an increase among rural dwellers.

(2) Lack of an adequate oral hygiene routine in most sectors of the population is
demonstrated by the data for periodontal disease.

(3) The demand for oral health services is low.

(4) Dental manpower is scarce and likely to remain so for a considerable time. Thus
there will be a reliance on health auxiliaries and primary health workers for first-aid care,

(5) Funds are likely to remain scarce for the oral health sector throughout the duration
of any plan at present.
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4.1.1 Measurable goals for a l0-year period

(1) No increase in the prevalence of caries among urban dwellers and even a slight
decrease in DMF teeth (to 3.0) for upper social class 12-year-olds. The prevalence of the
disease in the rural populations will not reach urban levels.

(2) Reduction of the moderate to high prevalence of periodontal disease to low to
moderate during the planning period.

(3) Access by all schoolchildren to a specified oral hygiene routine in schools and the
demand for oral health services in the remalnder of the population rising to 10% by the end
of the planning period.

(4) Services readily available on demand, rising from 5% to 10%, for oral hygiene
instruction, simple fillings, scaling and prophylaxis, extractions, and emergency care. Only

in private practice will more sophlstlcated forms of treatment be available.

(5) Enrolment of all urban primary-school children in a type-1 systematic school dental
service (Table 4) by the end of the planning period.

(6) Sufficient professional and auxiliary manpower to attain the above goals, including
the provision of teaching staff.

(7) Monitoring of goal achievement at mid term and evaluation at least a year before the
end of the planning period.

4.1.2 Services and manpower requirements

So that goals (1) to (5) can be achieved, the essential services should be:

(a) A national oral health education programme and a special oral hygiene programme in
all schools.

(b) A fluoride rinse or paste programme in urban schools associated with the oral
hygiene programme.

(¢) A service on demand, provided through private practice, health centres, and primary
health care centres.

(d) A systematic school dental service .of type 1 for urban primary schools, integrated
with preventive action in schools (see (a) and (b) above).

The population subdivisions to receive these services are given in Table 8.

TABLE 8. POPULATION RECEIVING SERVICES

Population subdivisions Start of plan : End of plan
Total 5 000 000 6 800 000
School-age 1 000 000 1 345 000
School - 500 000 1 076 000
Urban school ~ 285 000 © 650 000
Primary school 375 000 650 000
Urban primary school - 185 000 350 000
Rural 3 500 000 4 080 000
Urban non-school ‘ 1 315:000 2 370 000
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The manpower required for such a population consists of:

(1) For oral health education and supervision of oral hygieme activities, 1 per 100 000,
i.e., 50 in the first year of the plan, rising to 68 after 10 years.

(2) For daily oral hygiene in primary schools, 1 schoolteacher equivalent per 2400
schoolchildren, calculated on the basis of a 1500-hour schoolteacher year, spread over
approximately 38 weeks and a rate of 6 minutes per toothbrushing group of 30.1 For the
school enrolment detailed in Table 8, this activity requires about 160 teacher equivalents,
rising to about 280. It should be clear that these are teacher equivalents; no single teacher
would spend more than half an hour per week in this activity

(3) For fluoride rinsing once a fortnight, allowing 10 minutes per group of 30, the
requirement is one-sixth of the manpower ratio in (2), namely, 1 schoolteacher equivalent to
14 400 urban schoolchildren, thus about 20 teacher equivalents, rising to about 45.

(4) For 5%, rising to 10%, of the population not attending urban primary school and
demanding 15 minutes of service per person in the rural area and 30 minutes in the urban area,
the dental manpower needed is 25 in rural areas and 20 in urban areas at the start of the plan,
rising to 60 and 70 at the end. The ratios that apply are: 1:140 000 in rural areas at the
start of the plan and 1:70 000 at the end; and 1:70 000 in urban areas at the start and
1:35 000 at the end (see page 17 for type of calculation).

(5) For the type-l systematic school dental service in urban primary schools, close to 1
per 3500, i.e., about 60 for 85 000 children, rising to about 110 for 350 000 (see Annex 1 for
calculation of ratios.)

The starting figure for dental manpower is theoretical because the plan has to be developed
from the existing situation to achieve 10-year goals requiring a total of 308 personnel
equivalents.

Clearly the urban area is overserved at the start of the plan, and movement of manpower to
the rural areas is unlikely. By ensuring that new personnel go mainly to the rural sector the
urban excess can gradually be overcome. If it is assumed that the 20 incoming dental graduates
in the first five years of the plan can be increased to 40 from foreign schools in the second
five years, and that the total attrition over the 10-year period will be 15, there will be 105
dentists by the end of the plan.

About 20 dental manpower equivalents are obviously being provided by traditional
practitioners or other health staff, mainly in rural centres, at the beginning of the plan. On
the assumption that this level remains constant and that nearly all the oral health education
and supervision of oral hygiene activities can be covered by general health staff and primary
health workers, there would be a shortfall in dental manpower by the end of the plan of about
120, plus the staff needed for training and central duties. The only options are to import
staff or to train auxiliaries in a 2-year or 3-year course to make up the required number.

The overall increase required would be about 135 to provide for the shortfall and to
release dentists and auxilaries to fill 5 central administrative posts and about 5 teaching
posts. The schedule for the training of sufficient auxiliaries is shown in Table 10. (A
2-year course is recommended, but in some countries there is a preference for a 3-year course,
which has virtually the same curriculum, as the 2-year course, but allows for a year of closely
supervised field experience.)

The sum total of manpower is given in Table 9.

1 six minutes per day means half an hour per week or 19 hours per 38-week school year for
each group of 30 children. The ratio is therefore 1 teacher equivalent to 1500 x 30 = 2400.
19
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TABLE 9. MANPOWER REQUIRED: MINIMAL RESOURCES?2
.Start of plan End of plan
Health Teacher or Health Teacher or
Service personnel other personnel other
equivalents personnel equivalents personnel
equivalents equivalents
Oral health 50 - 68 -
education
Oral hygiene - 160 - 280
Fluoride - 20 - 45
Service on
Demand: 7
- rural .25 - 60 -
- urban 20 - 70 -
School dental 60 - 110 -
service
Total 155 180 308 325

a In all but oral health education, which is based on the whole population, the estimates
are rounded up, sometimes as much as 10-15Z.

equal numbers at each grade.

All the calculations for school services assume
This would need adjustment in actual situations.

TABLE 10. AUXILIARY TRAINING SCHEDULE
2-year course 3-year course

Year Intake Output Intake Output
1 20 - 22 -
2 20 - 22 -
3 20 18 22 -
4 20 ‘18 22 20
5 20 .18 22 20
6 20 18 22 20
7 20 18 22 20
8 20 18 22 20
9 20 18 22 20
10 20 18 22 20
Total 200 144 220 140
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The output totals allow for a training staff of 4-5 in the 2-year course and of 5-6 in
the 3-year course (1 teacher to 10 students), 5 or 6 central staff and the remainder to make
up for attrition.

It should be noted that the ratio of dental professionals plus auxiliaries to the
population at the end of the plan would be close to 1:30 000 and that of dentists to the
population about 1:65 000.

4.1.3. Evaluation and costing

The allowance of central staff should cover the mid-term evaluation (at the end of 5
years), and the final evaluation (at the end of the ninth year) to allow for mid-term
modifications and timely replanning. Evaluation should consist of a survey, a review of the
records, and a report on matters such as the coverage in school services and monitoring
activities.

Costing of the plan will contain at least the following items:

Prevention Co= Dental staff salaries
Other health staff salaries in man-year equivalents
Schoolteacher salaries in man-year equivalents
Materials, equipment, and buildings
Transport, duty travel, etc.

Services on demand - Estimated cost to the public of private services
- Dental staff salaries
Other health staff salaries in man-year equivalents
Materials, equipment and public buildings
Transport, duty travel, etc.

School services - Dental staff salaries
Buildings
Equipment and materials
Transport, duty travel, etc.

Training - Staff salaries
School buildings
Materials and equipment
Other services (laundry, transport, duty travel, etc.)

Central services - Staff salaries
Building
Materials and equipment
Transport, duty travel, etc.
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4,2 Example 2: Minimal resources, increasing

For ease of comparison the same basic population of 5 000 000 is assumed. The prevalence
and trends of caries and periodontal diseases are the same as for the previous example, but
there are 125 dentists and 125 operating dental auxiliaries. There is one dental school and
one dental auxiliary school, each with an .output of 10 per year.

The urban-rural population distribution and level of demand are the same as in the first
example.

The indicative planning figure is for a moderate real increase in the budget for the oral
health programme. :

The .features of importance for an appropriate plan differ from the previous example 6n1y
in that more dental manpower. and funds are available. ‘

4.2.1 Measurable goals for a 10-year period

Goals (1)-(3), (5), and (7) are the same as in the first example. However, goal (4)
provides for a wider range of treatment in public as well as private services, covering for
example, complex operative care and fixed and removable prostheses. Goal (5) is extended to
all primary schools in a type-2 systematic school dental -service.

4.2.2 Services and manpower requirements

The essential services for goal achievement are the same as for (a), (b), and (c), in
4.1.2, with a modification in (d) to type 2 for all urban and rural primary schools and urban
secondary schools (junior secondary) to intermediate level. The population receiving those
services is given in Table. 11, and the manpower required is shown in Table 12.

TABLE 11. POPULATION RECEIVING SERVICES

Start of plén End of plan

Total 5 000 000 o 6 800 000
School-age 1 000 000. 1 345 000
School 500 000 1 076 000
Urban school 285 000 650 000
Primary school 375 000 650 000
Urban primary school 185 000 350 000
Rural primary school 190 000 300 000
Urban junior 60 000 160 000
secondary school

Rural non-primary school 3 310 000 3 780 000
Urban non-primary and 1 255 000 2 210 000
junior secondary school
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MANPOWER REQUIRED: MINIMAL RESOURCES INCREASING

Service

Start of plan

End of plan

Health
personnel
equivalents

Teacher
equival-
ents

Health
personnel
equivalents

Teacher
equival-
ents

Oral health education
Oral hygiene

Fluoride actiom
Service on demand:

rural

urban

School dental service:&
urban primary (1:3068)

rural primary (1:4065)

urban junior secondary
(1:3145)

50

40

30

70

50

25

160

20

68

90

105

125

80

55

280

45

As in
4,1.2

As in
4.1.2

As in
4.1.2

Similar
to 4.1.2
but
allow-
ance of
25 min
for the
rural
and 50
min

for the
urban
popula-
tion
per
person

Type 2
for all
primary
schools
and
urban
second-—
ary
schools
up to
inter-
mediate
level
(junior
second-—
ary)

Total

265

180

325

4 See Annex 1 for calculations of ratios
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In this example the starting figure is not just theoretical, as the requirement is for
265 health personnel and there are already 250 dentally trained workers. If the services
provided by traditional workers and by non-dental personnel in oral health education are
allowed for, the shortfall of 15 will be more than compensated. There will be, however, a
delay in redistributing dental staff between the urban and rural areas and in allocating them
to posts in the school and other clinics selected according to the plan.

Initially the urban population will be overstaffed and it will take several years to
develop the school service progressively, reallocating sufficient staff to deal with each
first-year primary -intake. If this procedure was followed strictly it would take nine years
to reach the last intermediate secondary year, but an alternative is to have two simultaneous
starting-points, first-year primary and first-year secondary. There should be very little
delay in implementing the preventive service and other parts of the plan.

The health manpower requirement at the end of the plan - 523 - might then be met by
dentally trained manpower alone, in which case the net increase would need to be about 270.
Allowing for attrition of 3 dentists and 3 dental auxiliaries per year, the existing output
of 10 dentists and 10 auxiliaries per year would provide a total of about 195 each at the end
of the plan - a shortfall of nearly 140. :

The decision could be taken to increase the output of dentists, auxiliaries, or both, but
it is recommended that the increase should be only in auxiliaries, as shown in Table 13.

TABLE 13. AUXILIARY TRAINING SCHEDULE

2-year—course 3-year-course
Year Intake Output Intake Output
-3 Not applicable Not applicable 12 Not applicable
-2 12 Not applicable 12 Not applicable
-1 12 Not applicable 12 Not applicable
1 30 10 33 10
2 30 10 33 10
3 30 25 33 10
4 30 25 33 28
5 30 25 33 28
6 30 25 33 28
7 30 25 33 28
0 8 30 25 33 _ 28
.9 30 25 33 28
10 30 25 33 28
Total 324 220 366 226

The output totals allow for a training staff of 12 at the dental school and 6-7 in the
2-year auxiliary course or 10-11 in the 3-year course. The central staff requirements would
be about 10 or 11, leaving a good margin for error in terms of unforeseen attrition.

At the end of the plan the ratio of dental professionals plus auxiliaries to the
population would be about 1:13 000 and of dentists to the population about 1:35 000.

4.,2.3 Evaluation and costing

\

The only change from section 4.1.3 will be in the costing of the two schools in terms of
salaries, buildings, administration, materials and equipment, transport, and student
accommodation and stipends.
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4.3 Example 3: Moderate resources

For the same basic population of 5 000 000, increasing at the rate of 3% per annum, a
survey shows that the prevalence of caries among the rural population is 2.0 DMF teeth for
12-year—olds and 3.0 for l5-year—olds, and among the urban population 3.5 and 5.0. The
prevalence of periodontal disease is again moderate to high.

The ratio of the urban to the rural population is 40:60 at the beginning of the plan and
50:50 at the end. The school-age population is 1 000 000, 70% enrolled at the beginning of
the planning period and 90% at the end. There are 250 dentists: 125 in private practice and
a further 25 employed by the dental school, which has an annual graduate output of 30. The
large towns account for 100 of the private dentists, the remainder practising in smaller
towns, a number of which have no private practitionmers. Public health department employees
are located in health centres or hospital dental clinics fairly well distributed by
population. There are some traditional practitioners and health auxilaries carrying out
dental first aid in rural communities and in congested urban centres.

The clinical records are not comprehensive but are sufficient to show that on average 10%
of the population seek dental care every year: about 147 in the urban and about 7% in the
rural areas. A large part of the care provided is relief of pain, mainly by extraction, but
the range of restorative care and the population seeking such care are on the increase,
especially in the cities. Only vague goals exist and preventive activities are sporadic.

The feasibility of fluoridation of water supplies is doubtful.

The indicative planning figure represents a modest increase in the moderate budget for
the oral health progrmme.

The features of importance for the establishment of an appropriate plan are:

(1) The incidence of dental caries is increasing in all parts of the population.
(2) Oral hygiene is inadequate in most sectors of the population.

(3) The demand for oral health services is growing.

(4) Dental manpower is available to a moderate extent, though there is no cadre of
operating auxiliaries.

(5) The modest budget is unlikely to increase to any great extent during the lifetime of
the plan.

4.,3.1 Measurable goals for a 1l0-year period

Goals (2), (6) and (7) of section 4.1 will be the same. The other goals will be:

(1) That there should be no increase in the prevalence of caries and even a decrease to
3.0 DMF teeth for 12-year-olds in groups where that level is exceeded at the start
of the plan.

(3) That all schoolchildren should have access to a specified oral hygiene routine in
schools and that the demand for oral health services in the remainder of the
population should rise to 15% by the end of the plan.

(4) That services should be readily available on demand, rising from 10% to 15%, for
oral hygiene instruction, scaling and prophylaxis, a moderate range of conservative
care of both supporting tissues and teeth, interceptive orthodontics, extractions,
and emergency care. A full range of care should be available in private practie.

(5) That urban schoolchildren should be enrolled in a type 3 and all rural school

children in a type-2 systematic school dental servicel by the end of the planning
period.

1 Type 2 services would be sufficient for this level of disease, but the type-3 alternative
is chosen here so that the contrast in requirements of these types can be seen (see Table 4).
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4.3.2 Services and manpower requirements

The ‘essential services for achieving the goal are the same as (a) and (c¢) in 4.1.2, but
(b) is modified to include all schools and (d) to provide type-3 systematic care for all
urban schools and type-2 for all rural schools.

The population receiving these services is shown in Table 14 and the manpower required i
Table 15.-

TABLE 14. POPULATION RECEIVING SERVICES

Start of plan End of plan

|  Total 5 000 000 6 800 000
| School age i 000 000 ' 1 345 000
i School 700 000 : 1 210 500
Primary school 450 000 700 000

Urban school 400 000 650 000

Rural school 300 000 7 560 500

Rural non-school 2 700 000 2 839 500

Urban non-school 1 600 000 2 750 000
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TABLE 15. MANPOWER REQUIRED, MODERATE RESOURCES

Start of plan End of plan
Health Teacher Health Teacher
Service personnel equival- personnel equival-
quivalents ents equivalents ents
Oral health 50 - 68 - As in 4.1.2
education
Oral hygiene - 190 - 300 As in 4.1.2
but for 70%
rising to
90% of the
school-age
population
Fluoride action - 50 - 90 As in
4.1.2 but
for all
school-
children
Service on Allowance
demand: of 40 min
for the
‘ rural & 80
rural 75 - 110 - min for
the urban
population
urban: 175 - 420 - per person
for 7%
rising to
10% of the
rural and
14% rising
to 20% of
the urban
population
School dental
service:a
urban 180 - 290 - Type 3 all
(1:2294) urban
schools
rural 100 - 185 - Type 2 all
(1:3106) rural
schools
Total 580 240 1073 390

8See Annex 1 for calculation of ratios.
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In all the examples in section 4 the school service manpower is calculated for the
starting year as if the service were fully established. 1In reality the school dental service
would start with one year and build up to completion adding one year at a time, though, to

‘achieve the goal in this example of extension to all 12 school years during the 10-year plan,

two cohorts would have to be added to the service in each two of the years of the plan. The
additions could be left till late in the plan, when it is to be hoped that the production of
manpower would be best able to shoulder the extra burden. 1In the first year about 30 dental
operators would be needed to start the school service. Subsequently the type-2 service for
rural schools would require an extremely small increase on its first-year needs until the
sixth year, in which the need would be nearly double. The type-3 service for urban schools
would need a large increase in its third year, when nearly one-and-a-half times the
first-year need would be required. Thereafter a substantial increase would be required every
other year. Each year's increased manpower requirements would have to be estimated by
projected enrolments and subdivided into urban and rural. Special provision would be
required for the double-year extension late in the plan, in whichever years are most
convenient. In the particular example discussed here, the total health personnel needed at
the start of the plan is 580, whereas 300 are needed for services other than school dental
services. If much of the oral health education in rural and urban areas is carried out by
traditional workers and non-dental personnel, the 250 dentists available should be adequate
to start all the services envisaged, including the first year of the school dental service.
There would, however, be the usual problems of urban oversupply and the redistribution of
personnel and facilities. Given an annual output of 30 dentists, there could be sufficient
manpower for the requirements of the school dental service for several years.

However, manpower production would need to be increased to cope, especially, with the
school dental service's additional yearly requirements and to attain the final requirement of |
a total of agbout 1075. An annual output of dentists of 30, with an annual attrition of 5,
would give a total of only 500 by the end of the plan. Because only modest increases in the
budget would be possible, the only way of achieving such a total would be by training
operating dental auxiliaries, probably in a 2-year course. Table 16 gives the 2-year and
3-year altermnatives.

TABLE 16. AUXILIARY TRAINING SCHEDULE

2-year course 3-year course

Year Intake Output Intake OQutput
1 90 - 100 -
2 90 - 100 -
3 920 85 100 -
4 90 85 100 90
5 920 85 100 90
6. 90 85 100 90
7 20 85 100 90
8 90 85 100 920
9 920 85 100 20
10 90 85 100 90
Total " 900 680 1000 630




These totals allow.for about 20 training staff and about 15 central staff, leaving a
margin for unforeseen attrition.

An alternative might be to reduce the annual output of dentists to 20 and increase the
output of auxiliaries. This would be much cheaper.

It should be noted that the ratio of dental professionals and auxiliaries to the
population at the end of the plan would be about 1:6000 and that of dentists to the
population about 1:14 000 if an annual output of 30 is maintained. The latter ratio would be
about 1:16 000 if the output was reduced to 20 per year.

4.3.3 Evaluation and costing

As for 4.2.3.

4.4 Example 4: Moderate resources, increasing

The only change from the demographic and disease details given in 4.3 is that there is
1007% school attendance throughout.

There are 250 dentists distributed as in 4.3 and the same annual output of 30 from the
dental schools; 500 operating dental auxiliaries, and an annual output of 60 from the
auxiliary school. There are very few traditional practitioners and only occasionally is
dental first aid provided by health auxiliaries.

The clinical records are sufficient to indicate that 15% of the population seek dental
care in any one year — 127 rural and 20% urban. The services provided on demand are similar
to those described in 4.3, with a little more accent on restorative care. Only vague goals
exist, and preventive activities are sporadic; the feasibility of fluoridation of the water
supplies 1s doubtful. The indicative planning figure represents a significant increase in
the modest budget for oral health.

The features of importance for the establishment of an appropriate plan are the same as
those for the example in section 4.3, except that there are operating dental auxiliaries and

the finances available will improve significantly.

4.4.1 Measurable goals for a 1l0-year period

Goals (1), (2), (6) and (7) are the same as in section 4.3. The other goals will be:

(3) That all schoolchildren should have access to a specified oral hygiene routine in
schools; workers should have acces to dental services in large industrial plants; and the
demand for oral health services by the remainder of the population should rise to 20% by the
end of the plan.

(4) That services should be readily available on demand, rising from 10% to 20%, for
oral-hygiene instruction, scaling and prophylaxis, a moderate range of conservative care of
both supporting tissue and teeth, interceptive orthodontics, extractions, and emergency
care. A full range of care should be available in private practice.

(5) That all schoolchildren should be enrolled in a type-3 systematic school dental
service by the end of the planning period.

4.4.2 Services and manpower requirements

The services needed differ from those in 4.3.2 only in that the oral health education
programme in (a) is intensified; an industrial service is added in (c); and type-3
systematic care in (d) is extended to all schoolchildren.

The population receiving these services is shown in Table 17, and the manpower required
in Table 18.
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TABLE 17. POPULATION RECEIVING SERVICES
Start of plan End of plan
Total 5 000 000 6 800 000
School-age - 1 000 000 1 345 000
School 1 000 000 1 345 000
Primary school 550 000 700 000
Urban school 450 000 695 000
Rural school 550 000 650 000
Industry (50%) 250 000 400 000
Rural remainder 2 2 400 000 2 650 000
Urban remainder? 1 350 000 2 405 000

aRemainder = small industry and non-school.

The total health personnel need at the
dentists and operating dental auxiliaries.
traditional workers and health auxiliaries
staff is virtually adequate at the outset.
auxiliaries and, to a much lesser extent, the dentists.
to start the school service and, if auxiliaries are used in the industrial service, another

40 might bé required in that programme. The rest would be employed in oral health education

and services on demand, especially in rural areas.

The increase in auxiliary requirements for the school service in very approximate

start of the plan is 815, and there are 750
Thus, although little dental work is performed by
not specifically trained as dental personnel, the
The main task is therefore to redistribute the
About 50 auxiliaries would be needed

figures, disregarding differences in class enrolments, is shown in Table 19.
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TABLE 18. MANPOWER REQUIRED, MODERATE RESOURCES, INCREASING

Start of plan End of plan
Health Teacher Health Teacher
Service personnel equival- personnel equival-
equival- ents equival- ents
ents ents
Oral health 100 - 136 - 2 per 100 000
education
Oral hygiene - 230 - 300 As in 4.1.2
but for 1007
school
attendance
Fluoride - 70 - 100 As in 4.1.2,
action but for 100%
school
attendance
Industrial 40 - 60 - Allowance 30
service min each
for 50% of
workers
Service on Allowance 60
demand: min rural
and 90
rural 100 - 230 - min urban
per person
for 7% rising
to 15% of the
urban 165 - 520 - rural and 147
rising to 257%
of the urban
population
School dental
service?d; Type 3 all
schools
urban 200 - 310 - 1:2294
rural 210 - 245 - 1:2711
Total 815 300 1501 400

48ee Annex 1 for calculation of ratios.
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TABLE 19. SCHOOL DENTAL SERVICE AUXILIARY NEEDS

Year of:
Plan School service Total
1st . 1st 50
2nd . 2nd - 60
3rd 3rd 115
4th 4th 130
5th 5th 190
6th 6th 210
7th 7th 280
8th 8th + 9th 360
9th ‘ 10th + 1lth 450
10th 12th 555

To maintain a suitable ratio of dentists to auxiliaries it would be necessary to have
about 1100 auxiliaries and 550 dentists at the end of the plan, plus teaching and central
staff. With the existing output there would be an increase of 450 auxiliaries and 220
dentists, allowing for an annual attrition of 15 auxiliaries and 8 dentists, and therefore a
modest increase in the output. The training requirements for auxiliaries and dentists are
shown in Tables 20 and 21.

TABLE 20. DENTAL AUXILIARY TRAINING

2-year course 3-year course
Year
Intake Output Intake Output
-3 Not appiicable Not applicable 68 Not applicable
-2 ‘ 68 Not applicable 68 Not applicable
-1 68 Not applicable 68 Not applicable
1 : 85 60 90 60
2 85 60 90 60
3 85 75 90 ‘ 60
4 85 75 90 80
5 - 85 75 90 80
6 85 75 90 80
7 85 75 90 80
8 85 75 90 80
9 85 75 90 80
10 85 75 90 80
Total 986 720 1154 740
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TABLE 21. TRAINING OF DENTISTS

Year 5-year course
Intake Output
-5 35 Not applicable
-4 35 Not applicable
-3 35 Not applicable
-2 35 Not applicable
-1 35 Not applicable
1 55 30
2 55 30
3 55 30
4 55 30
-5 55 30
6 55 45
7 55 45
8 55 45
9 55 45
10 55 45
Total ) 725 375

This allows for sgme 15-20 teaching staff for the auxiliary school, 25-30 for the dental
school, and 25 central or provincial headquarters staff. Together with existing dental
manpower, they amount to a total of 1170 or 1190 auxiliaries and 595 dentists, which allows a
margin for unforeseen attrition.

It should be noted that the ratio of dental professionals plus auxiliaries to the
population at the end of the plan would be about 1 : 4000 and that of dentists to the
population about 1 : 12 500.

4.4.3 Evaluation and costing

As for 4.2.3.

4.5 Example 5! Resources plentiful

As indicated on page 24, this situation will be used not as a detailed example but to
consider briefly other options not covered in the four detailed examples. Several of these
options might have been considered in one or other of the detailed examples but are reserved
for this subsection because every effort has been made to keep the detailed examples as
straightforward as possible, built around a consistent planning approach based on the minimum
diversity of programmes.

The same sequence of programmes is employed, alternatives and their relevance to the
detailed examples being indicated.

4.5.1 Prevention

Oral health education may be highly complex at this level, with very high goals of
community awareness and action to be achieved. They include excellent oral hygiene,
individual or group action when water is not fluoridated to include fluorides in the diet,
regular visits to dentists by the majority of the population, and a demand for community
preventive services where they do not exist. The programme may be predominantly public or
private, or a blend of the two.
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Oral hygiene in schools may likewise be highly developed and carefully supervised.
Alternatively, ‘it may be suppressed as a special programme and reliance may be placed on oral
health education to achieve awareness and action; there may be resistance to the use of
school time and staff, and the attitude may be adopted that oral hygiene action, as opposed to
awareness, is an individual responsibility. This may be true for the detailed examples also,
but there is usually no alternative in them to involving the schools and teachers, and special
efforts must therefore be made to develop oral hygiene programmes, at least partially, in the
schools. One partial solution might be to concentrate on primary-school rather than
secondary-school children, as the latter may resist group regimentation.

Water fluoridation is the first choice for fluorides at this level. At a very high or a
high prevalence of dental caries, a reduction of the order of 50% can be expected, and where
such a prevalence of dental caries is found there is usually abundant technical competence to
install, maintain, and monitor the fluoridation process. Water fluoridation may also be of
value where the prevalence of caries is low to moderate and increasing, the important
difference being that the expectation in such situations can only be arrest of the increasing
trend. There, too, the critical question is whether technical competence and suitable water
supplies are available. ' '

If water fluoridation is not feasible because of political or social reasons or the lack
of technical competence or suitable water supplies, there is a range of alternatives, such as
salt or milk fluoridation, rinse or paste routines in schools, or even topical application by
auxiliaries or dentists in the school dental service. These options are predominantly public
health programmes, but there is also oral health education to persuade individuals to use
fluoride tablets, pastes, rinses, toothpastes, or some combination of -them. The salt
fluoridation alternative relies on a combination of public health action to make the product
available and public acceptance of fluoridated rather than unfluoridated salt.

Each of these alternatives requires different planning of manpower, materials, costs, and
monitoring, but the advantages lie with water fluoridation, salt fluoridationm, and
individually applied group-supervised methods. Application of fluorides by health personnel
is an extremely expensive procedure, and reliance on individual action following on health
education, judging from experience hitherto, results in success for a percentage of the
population and failure for the remainder. Generally the individually applied, ’
group-supervised methods in schools will be the most practical for areas where the prevalence
of caries is low to moderate and increasing.

4.5.,2 Services on demand

The main options in this sector are predominantly private practice, predominantly
government practice, or a combination of the two, with or without fee subsidies, social
security payments, and private or public insurance. The choice is between simple or multiple
(group) practices and clinics as the mode of oral health care delivery. There are also many
manpower combinations, from predominantly professional to predominantly operating auxiliary.
The type of professional or auxiliary may vary - general practitioner or specialist, dental
therapist, dental nurse, expanded-duty dental assistant or dental hygienist, and non-operating
categories of dental technician and chairside assistant.

Whatever special target group programmes éxist, e.g., school dental services, should be
complemented by the services on demand. These services should also have as an objective the
smooth extension of services from target groups to the population so that the benefits of
target -group programmes are not lost. The main difference from the detailed examples when
there are plentiful resources is that a high level of coverage can be the goal; 40% to 60%
per annum Or even more.

Most of the options apply in the detailed examples, but usually the lack of a complex
administrative structure, a social security framework, and other factors make them
impracticable when the resources are less then plentiful. Too high a reliance on private
practice in such situations usually results in an elite service rather than a wide coverage of
the population.






