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THE SPECTACULAR progress of public
health in certain parts of the world during

the last century, and notably in the last half
century, was a result of a cumulative interaction
between a large number of factors, many of
them associated with economic progress and the
development of science. The prospering society
could afford to buy more and more public health
services, and improved public health in turn
accelerated economic progress. At the same

time, the technical means of the public health
services were created and developed more or

less in step with the increasing capacity of a

prosperous society to apply them.
The situation in the less industrial countries

by mid-twentieth century corresponds in some

respects to the situation a hundred years earlier
in Europe and the United States. Their econ-

omies cannot afford to buy adequate public
health service, and the state of their national
health hampers progress. The decisive differ¬
ence, however, is that a large part of the inven-
tions and experience in techniques gained
elsewhere are available now to all nations to
apply in logical systems as and when possible.

This relative preponderance of technical
knowledge over economic capacity is the social
fact which necessitates a new type of research.
The research which is needed most at this time
is not inventive. These societies are not in
pressing need of new techniques and new in-
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ventions. Their demand is for systems com-

posed of currently available techniques which
give the optimal utilization of scarce economic
resources. Research that satisfies this demand
can be called operations research, at some risk
of criticism from other employers of the term.
After a start in the military field in the

1940's, the techniques of operations research
have been developed mainly in the field of in¬
dustrial management. There is little likeli¬
hood that operations research in public health
can reach a stage, for many years to come,
where it can utilize directly many of the
mathematical programing techniques which
have been developed for military and industrial
purposes. However, the basic concept of re¬

search into total systems which, in principle,
can be translated into mathematical models can

and should be adapted to the needs of public
health services research. The name operations
research implies research into some or all as¬

pects of conducting or operating a system, a

business, or a service, while treating the system
as a living organism in its proper environment;
thus it distinguishes itself from laboratory
research.

Following are the major phases in operations
research, adapted from Churchman and asso¬

ciates (1) and Houlden (2) :

1. Formulating the problem, including defi¬
nition of the objectives.

2. Collection of data relevant to the problem.
3. Analysis of data to produce a hypothesis

and a mathematical model to represent the sys¬
tem under study.

4. Deriving solutions from the model.
5. Choosing the optimal solution and fore-

casting results.
6. Testing the optimal combination of inter-

ventions, with controls built into the system to
keep continuous check on the hypotheses.
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7. Recommending implementation of the so¬

lution, including the control system.
The concept of an operations research team

is an important aspect of the process. No one

single person possesses all the necessary skills
and experience to conduct worthwhile opera¬
tions research. Usually a team in industry
comprises scientists in the fields of mathematics,
statistics, economics, and engineering, in addi¬
tion to experts in the special field under study.
Some teams also include a professional logician
or a specialist in the science of scientific
methods.

Applications to Public Health
The need for applying operations research to

public health has been recognized by a few
public health administrators in the United
States and in the United Kingdom, for example,
Committee on Enquiry (3) and Bailey (<£, 5),
particularly with respect to hospital planning.
Undoubtedly many public health administra¬

tors use methods implicitly akin to operations
research. But I hope to demonstrate that ex-

plicit adoption of the operations research ap¬
proach would benefit public health services of
developing economies. It may be seen that op¬
erations research may be applied not only to
the solution of detailed problems within the
services but, more importantly, to larger sys¬
tems within them and to the entire system of
the public health service in the nation.
A modest attempt to apply operations re¬

search to one system within India's Public
Health Service is being made by India's Na¬
tional Tuberculosis Institute in developing the
national tuberculosis program. The institute is
only at the beginning of its efforts, and only a

few aspects have been described in published
papers. Andersen and Piot (6) summarize the
operations research approach of the NTL Raj
Narain (7) summarizes the extent of the prob¬
lem ; Waaler and associates (S) attempt a first
formulation of an epidemetric model, and
Banerji and Andersen (9) and Andersen (10)
deal with certain sociological and economic as¬

pects. A provisional "optimal combination of
interventions" is suggested by Piot (11).
The present paper attempts to foresee some

of the types of problems which an operations

research team in public health would face.
These are divided into the seven major phases
of operations research listed above, with the
Indian experience as background.
Formulation of the Problem
The first and perhaps one of the most formi-

dable challenges to the operations research team
is the precise and explicit formulation of the
problem. What is the system under study?
Does it comprise the entire health field in the
nation ? Or can the team at least confine itself
to that part which is under direct public con¬

trol ? How does the team define the boundaries
of its field towards other public undertakings,
the expenditure for which can be considered al-
ternative to expenditure for public health?
Can it evaluate public health output without
comparisons with results of alternative invest-
ments? It is not unlikely that it may be found
necessary to confine the first stages of a system
analysis to one or a few local areas, and per¬
haps even, to begin with, to a given total budget,
so as to reduce the total number of variables.
Even if, by this and other means, the system

under study is brought down to manageable
proportions, the team is left with an equally
arduous task: the definition of objectives. At
first glance it may appear puzzling that this
should be part of the researchers function. It
is usually, and rightly, considered outside the
province of the scientist, as a scientist, to decide
or interfere with the objectives of a service,
which are determined by the executive and ulti-
mately by the people and its elected assemblies.
However, in modern complex societies the popu-
lar will and even the executive's objectives are

not necessarily transparent, and they are usual¬
ly difficult to translate into scientific terms.

Conceivably the administrative and political
heads of a public health service could be as-

sumed to want "the maximum utilization of the
given resources towards the promotion of health
among the people," but the operations research
team would require far more specific objec¬
tives than that. A major obligation of the
team in the first stages of its work is to guide
the executive toward very specific definitions
of objectives. (If the team never achieved any-
thing else, this would in fact be an extra-

ordinarily valuable contribution.)
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The team must stimulate the executive to
define the objectives by presenting the logical
alternatives. For example, taking a starting
point in the above statement of objective, What
is meant by "given resources"? Cannot the
resources planned to be expended on health
services be increased or reduced if the expendi¬
ture can be shown to be more or less profitable
than assumed? What is meant by "promotion
of health"? One might particularly wish to
emphasize one of two entirely different aspects:
(1) the state of health itself in a certain dis¬
tribution in the population, which again might
be viewed according to (a) absence of illness
and (b) presence of positive health, or (2) the
existence in reasonable proximity to the thus
distributed population of a confidence-inspiring
health service. Again, "among the people"
must be far more sharply defined; assuming
that equality is a guiding principle, are quali-
fications to the general equality principle to be
considered permissible, for example, emphasis
on highly productive groups or on children ver¬

sus old people? Among the most difficult
problems are those of the dynamics of the ob¬
jectives : Should target dates be set ? Or should
the formulations be more dynamic and relate
to the development over a period ? If so, which
period? And should they be related to the
concomitant economic, demographic, and other
social development ?
Already at this stage the team will have to

start considering the terms of the solutions, par¬
ticularly on the output side. When the team.
and the executive.have agreed on a set of
general objectives, these have to be specified,
perhaps in the form of indices, some of which
probably can only be formulated in the course

of data collecting.
Collection of Data
The collection of data is inextricably related

to the formulation of objectives and the formu¬
lation of the hypothesis. Data collection, no

doubt, is bound to be extensive, but it must also
be strictly economical and strictly relevant to
the objectives and the hypothesis. Data collec¬
tion in present-day public health services re¬

search is perhaps relatively overdeveloped. A
wealth of material, no end of official reports,
and a considerable amount of scientific data be¬

come available every year, but this material is
rarely, if ever, related to clearly formulated ob¬
jectives and hypotheses, and it is therefore of
far too little value for decision making. For
this very reason, the operations research team
will have to supplement existing data consider¬
ably. But it should only collect data that are

strictly necessary for its other functions, and
it should not be hesitant about making informed
guesses when it finds that data collection on a

particular subject is out of proportion in cost
to the importance the data will have in the total
system. Naturally, the team will rely exten-

sively on sampling techniques. This is par¬
ticularly true for a large part of the output
functions, where a good deal of the information
is to be collected among the general population.
On the input side, cost of services, training

of personnel, handling medical stores, adminis¬
trative and technical operations, the number of
observations will often be too small for samp¬
ling. The major part of the data to be collected
under this phase will be on the system as it now
works and the results that are now obtained.
But under many circumstances it will probably
be necessary to supplement these data with a

limited amount of data of a more experimental
type. Such public health "experiments" have
for example been found useful by India's Na¬
tional Tuberculosis Institute, which is conduct-
ing a series of comparisons of organizational
approaches to tuberculosis control in a number
of primary health unit blocks in southern India.
The detailed protocols for these so-called oper-
ational investigations are available (12).
For its data collection functions the research

team will have to employ special investigators.
Depending on the fields in which data are par¬
ticularly lacking, medical officers, various kinds
of paramedical technicians, accountants, social
investigators, and demographic investigators
may be needed. Most of these specialists must
be given special courses in interviewing tech¬
niques.
One phenomenon must be mentioned in this

context: the effect of observation on that which
is observed. This is a difficult factor to deal with
in all scientific inquiry, but it is particularly
disturbing in operations research where experi¬
mental conditions cannot, in fact shall not, be
established.
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This observer effect must be kept constantly
in view, both in the data collection and the test
runs (where all devices must be employed to
minimize its influence) and in the analysis,
where the effect which nevertheless remains
must be accounted for.

Analysis and Hypothesis Formulation

The formulation of the hypothesis or the con¬

struction of the model to represent the system
under study may be considered the pivotal pro¬
cedure of operations research in the fields where
it is now relatively highly developed. By far
the largest part of existing literature on opera¬
tions research deals with the mathematical and
statistical aspects of this phase of operations
research. However, Eddison and associates
(13) have reviewed operations research in in¬
dustrial management in largely nonmathemati-
cal terms.

There is also no doubt that the pioneers in
operations research in public health must strive,
within a few years, to reach the stage where at
least simple models depicting a public health
service can be constructed. Such models will
probably be input-output models of the type
which are particularly employed in econometric
research. However, for a system as complex as

an entire national health service, with inpnts
that can only with the greatest difficulty be
translated into common terms, and particularly
with outputs of which the units vary from, say,
average nutritional status of a population to
satisfaction of the average health service con¬

sumer, it is unlikely that comprehensive and
useful models, mathematically formulated, will
result from the first few years of the research
team's efforts. This does not by any means de-
feat the purpose of adopting operations research
techniques in public health.

First, for some time, invaluable contributions
can be made by the other phases of the research:
the careful formulation of the problem and the
objectives, the purposeful, economical collection
of data, the precisely formulated and carefully
evaluated test runs.

Second, while it may not be possible initially
to formulate the model or the hypotheses math¬
ematically, the operations research team can

think mathematically, that is, logically, in mak¬

ing the formulation under this phase. Its
members will think in terms of hypotheses, as-

sumptions, parameters, and prognoses precisely
expressed and systematized. By committing
themselves they will expose themselves to the
test of verification.
The model is a simplified explicit description

of the existing services, the elements and fac¬
tors of which it consists, and the relationships
between them. It summarizes the input of re¬

sources: money, material, personnel training;
preventive, curative, and educational services;
and administrative, decision-making, and eval-
uating machinery; it outlines the geographic
and functional distribution of such resources.

It summarizes output partly with regard to op-
erational achievement, public participation in
services, and numbers of relevant health per¬
sonnel actions (again geographically and func-
tionally distributed) and partly in relation to
fulfillment of declared objectives, including dis¬
ease control, health promotion, demographic
change, consumer satisfaction, and economic
effects.
The construction of such a model, even if

vastly simplified, is in itself complex. How¬
ever, the research team cannot be satisfied before
it has at least broadly outlined the relationships
of the interactions of the public health system
with the partly supplementary, partly competi-
tive relationships between investments in pub¬
lic health and alternative investments.
The operations research team will, certainly in

the first phases of its work, severely limit the
scope of the model. As mentioned under defini¬
tion of objectives, the team would perhaps also
start with the assumption that present allocation
of resources to the total public health service is
an unchangeable parameter. Furthermore, it
would restrict the measurement of objectives
fulfillment in the model to a few simple indices.
Finally, but not least, the team would attempt
to construct the whole system on the basis of a

manageable number of key variables. One of
the several functions of the team is the selec¬
tion of what is to be considered, at least pro-
visionally, the key variables of the system. In
such a complex system as a health service, no

model or hypothesis can ever by expected to

comprise all the innumerable interdependent
variables of which the system consists. Among
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them, the team must choose the key variables,
that is, the variables which if changed bring
about the largest effect in the total system.
Though observation plays a considerable role

when this choice is made, there can be no doubt
that insight and more or less intuitive under¬
standing of the system will be of decisive im¬
portance. This is the situation where all team
members, with wisdom and patience, even hu-
mility, must sort out what is true insight from
what is mere prejudice.

It is in the formulation of these hypotheses
that teamwork is put to its acid test. There
can be no strict delimitations of the functions of
each team member. The logistics and method-
ology may well be largely contributed by the
mathematician and the statistician, and the ma¬
terial knowledge by the public health adminis¬
trator, the epidemiologist, the economist, and
the sociologist, but unless they all gradually get
a considerable grasp of each others' subjects
they will be unable to make their full con-

tribution.
Examples of factors which would be part of

the model are:

Input: The total health budget, its geo-
graphic and functional breakdown, inflow and
outflow of personnel, quantity and quality of
training, inflow, storage, and consumption of
durable and nondurable goods, and distribution
of all types of health services and institutions.

Output: Operational achievements seen
from the side of the services, including par¬
ticipation and attendance, vaccinations per¬
formed, number of childbirths assisted, wells
constructed, drugs distributed. Otherwise the
output part of the model can probably afford to
be rather sketchy and give four or five indices,
for example, demographic: crude or age-speci¬
fic death rates and birth rates; epidemiologic:
prevalence of two or three major diseases; and
educational: at least one index of health educa¬
tional status.

Derivation of Solutions From the Model

The manipulation of the model consists of a

long continuous series of theoretical input
changes in the model and calculation of the
probable output changes. For example, input
changes range from replacement of female

health visitors with males and simplification of
procedure for indenting supplies to major shift
of emphasis from curative to preventive serv¬

ices and radical reforms in the organizational
machinery or in the training of health per¬
sonnel. The solutions theoretically carried
out.on paper and in digital computers.will
have the form of combinations of interventions
in the existing system. The number of possible
combinations of interventions, naturally, is vir¬
tually infinite.
However, several factors will restrict the

number of combinations deemed worthy of
study. First, the team's choice of key vari¬
ables in the system (which may, admittedly, be
revised in the course of the process of deriving
solutions) will limit the number of even theo¬
retically possible solutions. Second, the econo¬
mist will constantly keep the team in clieck as
to what is economically feasible; the public
health administrator will have a similar func-
tion on administrative subjects; the epidemi¬
ologist will restrain enthusiasm, for example,
concerning the possibilities of eradication of
specific diseases; the sociologist will no doubt
often have to remind the team of what is
socially, psychologically, and politically ac-

ceptable; and the statistician and the mathe¬
matician will, among other tasks, certainly see
that the imagination of the team does not trans-
gress reasonable limits of calculability.

Finally, and most importantly, the common
sense of all team members will restrict the field
of theoretical study to sufficiently few combi¬
nations to make it possible to derive solutions
before the administrators become too impatient
about the results.
When this is said, however, one should not

forget that it is exactly in the play of the crea-
tive imagination of the team, together with its
scientific restraint, that hope lies for consider¬
able improvement of the system under study.
Within reasonable limits of realism and prac-
ticability, the team should play a free game
with the multiple factors and relationships in¬
volved, combining and recombining until theo¬
retically optimal combinations are approached.
This "game" will consist of an iterative process
of changing the value of a small number of
variables while keeping the remaining variables
constant. In this process, the team will pursue
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a number of intervention combinations, appear-
ing virtually equally good, until it ends up with
perhaps 5 or 10 combinations of which the out¬

put results seem to be of comparable magnitude.

Choice of Solution and Prognosis
Thus arriving at a limited number of inter¬

vention combinations, the team faces the choice
of one of these solutions for testing. Under
some circumstances the team may find it de¬
sirable and possible to test more than one solu¬
tion.
Before making this choice the team consults

the executive. The various intervention com¬

binations are likely to differ from each other.
particularly in two major respects: (a) the de¬
gree of departure from the existing system will
vary, and (b) the solutions will differ in the
degree to which they are calculated to fulfill
each of the three, four, or five major objectives.
The team is now in a position to present the

executive with a set of specified proposals for
interventions, with details of changes needed in
the system and consequences of these changes.
Once the choice of one or several combina¬

tions of interventions is made, the team works
out the details of implementation of input
changes and details of the prognosis of re¬

sults, operationally as well as in terms of ful¬
fillment of objectives.
These details should in the first instance be

worked out only for the test run; they should
specify the exact timetable of implementation.
One would hazard to guess that much of the
intervention would emphasize changes in train¬
ing and would comprise a series of manuals
detailing the functions of all personnel engaged
in the public health services in the area.

Crucial to the solution is the prognosis. This
prognosis will partly forecast the change in
operational achievements and partly, the change
in results (mostly in indices) with respect to
the declared objectives. The task is, at least
in principle, relatively simple as far as opera¬
tional achievements are concerned: for ex¬

ample, specified changes in attendance at
outpatient departments, a certain change in
turnover of such and such drugs in the medical
stores depot, a given number of new closed and
chlorinated wells in so many villages dis-

tributed according to a given plan over the
area.

But more difficult by far, both principally and
practically, is the team's task of forecasting the
results with respect to the general objectives,
as it cannot afford to omit any of the major
aspects of health and disease. For example,
while incidence of smallpox may not necessarily
figure in the model describing the existing
situation, the forecast cannot exclude an opinion
on the prospect of smallpox outbreaks.
One of the obstacles for the output forecast

is the relatively slow development of health
status, health consciousness, health action, or
health habits. Even rather radical changes in
several aspects are not observable in less than
5 or 10 years. The team will therefore prob¬
ably have to select a range of indices with vary-
ing reliability and varying sensitivity so that
changes in at least some of them are observable
after a rather short time, say 2 years. If these
indices are then, as one would expect, relatively
unreliable, one must await their gradual con-
firmation by more reliable, but less sensitive,
indices.
The form of the prognosis will largely be

statistical and conditional, with results ex¬

pressed, for example, as 19 in 20 chances of a
value being within certain limits provided the
operational achievement attains a given value
and within certain other limits if the operational
achievement attains such other value.

The Test Run
The test run is not a central part of opera¬

tions research in industrial management, but it
probably should play a key role in the applica¬
tion of operations research to public health serv¬
ices. Unlike industrial researchers, the team
will be confronted with a large number of fac¬
tors which will not be within their ambit of
control, although the demand for health services
is probably as foreseeable as the demand for,
say, nylon stockings.
The most important characteristic of the test

run is that, while limited geographically, it is
true to life in every possible aspect. Of course,
the observer effect will play a role; it is also
inevitable that the personnel executing the test
will know that they participate in a special pro¬
gram and that this will influence their behavoir.
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These factors must be rigorously controlled,
and in the evaluation of the test run they must,
as far as possible, be taken into consideration.

Obviously, the test run is in no way spectacu-
lar, no showpiece. The test operators are, wTith
as little fuss as possible, given new instructions
to follow. In many cases these may not be strik-
ingly different from existing ones, though prob¬
ably often more explicit. The test run will also
normally be within, or not significantly exceed,
previous budgets, since the operations research
team will always keep strictly within the limits
of what is nationally applicable. Indeed, it is
conceivable that the team will have arrived at
a lower budget, put to better use than the pre¬
vious one.

The test run area should be of manageable
size, but it should be sufnciently large to provide
observations for proper statistical inference.
The major difference between the test run and

the final national implementation is that the for¬
mer has a more intensive control system. Even
the final implementation will have, of course, a

carefully planned control system, but to derive
full benefit from the test run the team will re¬

quire a particularly good apparatus through
which information on all aspects of the opera¬
tions and their results are fed back. This feed-
back will continuously be analyzed and com¬

pared with the prognosis. Whenever key vari¬
ables attain values outside the predetermined
limits of variation, these new values must be fed
into the model and the hypotheses, and the
model solved anew. The question will soon

arise as to what extent to allow changes in the
test run programs, if they are wide of the mark.
In principle, the test run should be allowed to
run itself out without modification and new test
runs in new areas applied if need be, but the
team may have to compromise.
Although the operators and operations should

themselves report on their performance, the
test run will need additional staff to conduct
sample investigations of the results (mainly
interviews of population) and even local sta¬
tistical assistance to cope with the data acquired.
Recommending Implementation
The last link in the chain of operations re¬

search is application of the solution to the whole
system and establishment of evaluation machin-

ery with an apparatus for new decision making
when the key variables change beyond prede¬
termined limits. In industry (and in the mili¬
tary field), such implementation follows more

or less automatically after the final solution has
been derived and tested, though even here the
stockholders may insist on having their last
say. In a public service, there may well be
other obstacles to a rational solution.
This rationality may be questioned by the

executive or by the public. Even wThen the ra¬

tionality is recognized, the solution may be
considered politically unacceptable to special
groups or certain political parties, including the
party in power. However, in principle, such
factors should already have been taken into
consideration by the research team. This is
one of several justifications for the inclusion of
a sociologist. Failure to have the scheme ac-

cepted can rightly be blamed on a team that
did not appreciate the political climate in which
it worked. For example, it is of little use if
the team concludes that the whole health serv¬

ice, including general practitioners, should be
nationalized, if the feelings and power of the
medical profession or the public are such that
this part of their solution is not feasible.
The recommendation for national implemen¬

tation would probably in many cases, notwith-
standing a successful test run, be in the form
of recommendation for gradual extension, with
a large pilot area to begin with, where the
realism of the test-run-modified solution is put
to a final test.

Minor Uses of Operations Research

Operations research is holistic. However,
whole systems usually consist of many smaller
ones. A national public health service is itself
only a sector of a whole socioeconomic system,
and the public health service in its turn com-

prises numerous large and small sectors and
units, within many of which one can well visu-
alize good use being made of operations re¬

search. Work on subsystems has, it would
seem, far lower priority than the efforts de¬
scribed in the preceding paragraphs, but a team
working in a country on a major effort might
find it worthwhile to gain experience from
small systems.
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One example of a subsystem which would no
doubt be fertile ground for operations research
in many countries is the medical stores system.
Considerable loss in operational efficiency is
sustained in some countries because the medical
stores take months, even years, to expedite in-
dents, and this often occurs at the same time
that the stores have to dispose of, and occasion-
ally even destroy, items which have become
obsolete.
The team might also try to solve subordinate

problems within the main system before or as
part of the whole solution. Examples are op-
timal size of area and population to be covered
by midwife, smallpox vaccinator, or basic health
unit; ideal vehicle for local health workers;
administrative management solutions leaving
maximum time for technical personnel to use
their skills; architectural design of hospitals
and health centers; queueing in outpatient de-
partments and hospital waiting lists; integra-
tion of specialized services developed on an
emergency basis outside the general health
services.

The Operations Research Team

Operations research can be a more or less
continuous process, or it can be a valuable one-
time effort. Once a team has gone through
the procedure described above, the service will
presumably have been considerably improved.
For a small national health service, such a pro-
cedure, or perhaps gradually a more simplified
one, could be repeated at economical intervals.
For a large country, for example the three or
four largest in Asia, operations researchl could
be perpetual. The team here would be em-
ployed, perhaps equally, in overall systems re-
search and in work on subsystems.
With such a variation in the requirements,

it is difficult to suggest general rules for the size
and composition of the operations research
team. However, some features would be more
or less common to all such teams. The mini-
mum composition is probably a public health
administrator, an epidemiologist, a mathema-
tician, a statistician, and a social scientist.
Larger teams should probably also comprise a
sanitary engineer and an educationist, and the
general social scientist should be replaced by

an economist and a sociologist. To these must
be added, because the team must have its own
data collection apparatus and test-run evalua-
tion system, a number of investigators of vari-
ous categories, perhaps 10, 20, or more, and
perhaps as many junior statisticians and sta-
tistical clerks.

Finally, if the team cannot rely on outside
assistance in computer programing, it must
have its own programer, with full-time use of
statistical processing machinery and part-time
use of a digital computer.
AMany skeptics will say, "'Mis is just common

sense, with a superstructure of fine new words."
Operations research is very little but common
sense. This is perhaps even more true when
it is admitted that in the first stages of apply-
ing operations research in public health serv-
ices, mathematical models may be of limited
relevance. The essence of operations research
is that logical thought, combined with careful
observation and methodological analysis, should
form the basis for decision making. Adoption
of such a principle may not appear revolution-
ary, but in an irrational world the public lhealth
service that carries it ouit to its full logical
consequence, abiding by its sometimes exacting
commands, would be likely to find itself vastly
improved. The methodological study of alter-
native courses of action can, of course, be given
many names; probably most operations re-
*searchlers would be proud to have their science
knownuas the science of common sense.

Other skeptics assert that operations research
can never replace experience. Human experi-
ence is a more or less unconscious collection of
data and analysis of data by an indivi(lual or
a group of individuals. But experience is often
unreliable, is often narrow and biased. Scien-
tific methods can remove the bias and insure
that data are properly systematized to give a
true picture of the past and a more reliable
forecast of the future, including the probable
outcome of intended executive action. They
can also give a measure of the so-called im-
ponderables by calculating probabilities of
occurrences.
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No Truce for Tuberculosis
The 1964 theme for World Health Day, observed April 7, is "No

Truce for Tuberculosis." Infectious tuberculosis afflicts at least 15
million persons in the world and still claims more than 3 million lives
a year, according to Dr. M. G. Candau, Director-General of the World
Health Organization.
While tuberculosis mortality has declined in the economically devel-

oped countries, the decline in morbidity has been less marked. In no
country in the world has the number of children infected with tuber-
culosis before they reach the age of 14 years fallen below 1 percent,
Dr. Candau indicated. This is the criterion set up by theWHO Expert
Committee on Tuberculosis as a basis for determining whether a nation
has eliminated tuberculosis as a public health problem. In the less
developed areas, 70 percent of the children may be infected before they
reach the age of 14. Probably between 2 and 3 million new cases occur
in the world each year.
In his statement supporting the campaign, Dr. Luther L. Terry, Sur-

geon General of the Public Health Service, observed that in view of the
global toll, no nation can remain unconcerned about the social conse-
quences of this costly disease. "Today, more than ever, we have not
only the theoretical but the practical capability of making a real
impact on tuberculosis."
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Campaign on Teenage Venereal Disease
The rate for early infectious syphilis in teen-

agers in Los Angeles is 2y2 times greater than
for this group in the United States as a whole.
In Los Angeles teenagers, early infectious
syphilis has increased more than 725 percent
during the past 7 years. There are more than
230,000 teenagers in the Los Angeles City
school system, 48 percent more than 7 years ago.
Therefore, aided by a recent grant from the

Public Health Service, the Los Angeles County
and City Health Departments have focused a

newly initiated interlocking disease control
program on providing venereal disease informa¬
tion to teenage pupils. The grant of approxi¬
mately $35,000 for the venereal disease control
project provides funds for one professional
person for the county and one for the city, plus
salaries for clerical staff and funds for develop¬
ing informational and educational materials on

venereal disease.
The project is based on several assumptions:

Many individuals and groups who are apathetic
about the increase in venereal disease, if drawn
into a study of the local situation, would be¬
come concerned and, with professional guid¬
ance, could be stimulated to seek practical
solutions. Also, it is believed that most young
people in the Los Angeles area are ignorant as

to the cause, spread, and cure of venereal dis¬
ease and that most parents and school adminis¬
trators would welcome help on an educational
program.
The objectives of the Los Angeles program

are to:
1. Promote junior and senior high school in¬

struction on venereal disease by properly
prepared teachers backed by informed admin¬
istrators.

2. Determine current curriculum content and
educational practices in the teaching of vene¬
real disease.

3. Determine the level of knowledge and
understanding pupils, teachers, and school ad¬
ministrators have about venereal disease.

4. Develop a comprehensive educational pro¬

gram on venereal disease for junior and senior
high school teachers, administrators, school
health and ancillary personnel, and parents.

5. Organize a communitywide supportive
committee of agency representatives and in¬
terested persons who are or should be concerned
about venereal disease.
The help of community leaders will be sought

in the campaign against teenage venereal dis¬
ease. The health departments will work with
community agencies and organizations conduct-
ing youth and adult health and welfare
programs and will offer agencies, groups, and
individuals the opportunity to participate in a

public health action program to provide the
community with venereal disease information.

6. Promote community support for increased
venereal disease instruction in the schools.

7. Plan seminars, workshops, postgraduate
courses, and institutes for lay and professional
groups. These programs will provide oppor¬
tunities for school staff, medical, nursing, and
other professional groups to participate
actively in information and educational pro¬
grams on venereal disease. Inservice training
of all health department professional staff is
envisagcd.

8. Develop a general information program
for the community concerning the effects of
venereal disease on individual and community
health. Increased use of mass media is
planned. New and varied audiovisual aids and
materials will be used.

9. Develop informational materials adapted
to the local scene for instructional use in the
schools and the community. Some informa¬
tional materials in Spanish will aid in fulfill¬
ment of this objective.

10. Develop procedures for evaluating all
phases of the venereal disease program.
.Mrs. Frank Shapiro, member of the Los Angeles
City Board of Health Commissioners. Excerpted
from a paper presented at a venereal disease sem¬
inar conducted by the Public Health Service, Sep-
tember 1963, at Santa Monica, Calif.
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