




































































































































































































































































































































































































A REVIEW OF WEST AFRICAN OPERATIONS : METHODS AND TACTICS

James W . Hicks ).

The progress which has occurred in the West and Central African Smallpox Eradication

and Measles Control Programme is an excellent example of what can be done when a group
of countries collectively invest their imagination, knowledge and skills to reach a

common objective.

The extraordinary challenge of eradicating smallpox and controlling measles in the 19

country area called first for diverse but comprehensive planning . Planning is the

preparation for action and must always precede any successful field activity . Planning

sessions were held in Africa and the United States among individuals who represented
various levels of responsibility in each country, the World Health Organization, the

organizations of OCCGE and OCEAC, and the Government of the United States . Project

Agreements were mutually developed between each country and the Government of the

United States which outlined the objectives, operational plans, and participant res-

ponsibilities in each country.

Planning for this particular exercise was of two types : strategical and operational.

Strategical planning consisted of deciding specifically the overall objectives for the
five year plan and the general strategy for achieving these objectives . It was decided

that the overall plan would consist of two phases, Phase I (Attack Phase) and Phase II

(Maintenence Phase) . Within this plan were developed independent but interrelated

projects (e .g . personnel recruitment, training, procurement and allocation of resources,

etc .), and detailed consideration was given to each of these in terms of organization,

scheduling and management, for the success or failure of the entire programme . Oper-

ational planning determined the methods by which the project would be carried out.
Primarily it was concerned with performance and the management of resources, for

project operations represent the execution of the strategical plan.

In the strategical planning, the Attack Phase, was designed to achieve a high level

of immunity in the Project Area against smallpox in the shortest possible time by
widespread vaccination of the population in each country . Immunization against measles

was to be provided to susceptible children in an attempt to control the number of

measles cases . The plan also called for the development of a disease surveillance

mechanism which would assure that all suspect cases of smallpox were reported, and
that an adequate epidemiologic response capability was available in each country . In
operational planning for Phase I, it was decided that the chief means for carrying out

the vaccination objectives would be mass campaigns by mobile teams using jet injectors.

Strategical planning for Phase II was concerned with maintaining a high immunity bar-

rier against smallpox throughout the Project Area, and a sufficient immunity level
against measles so that measles so that measles morbidity and mortality would remain
at the barest minimum, taking into consideration the resources available for measles
control in each country . Achieving an appropriate and adequate surveillance programme
in each country was also considered a vital objective.

Operation planning for Phase II called for the vaccination against smallpox of all
susceptibles in the population, i .e . newborns, persons missed by previous campaigns
and immigrants . Immunization against measles would be provided to all susceptible
children . Primarily these children would be those who had reached six months of age
since the last campaign . Using fixed centres and mobile campaigns in appropriately
timed cycles, an important accumulation of susceptibles could be avoided.

1 Chief of Operations Area A (Gambia, Ivory Coast, Mali, Niger, Senegal and Upper Volta)
NCDC, Atlanta, Georgia .
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Methods for conducting assessment activities to assure adequate vaccination coverage,
and procedures for managing an alert and comprehensive surveillance system with rapid

response capability for outbreak control were also defined during operational planning.

Three general areas of participation and responsibility were delineated . First, at
the country level, new or modified programmes would be implemented to meet the coun-

try ' s particular objectives as part of the overall regional goal to eradicate smallpox
and control measles . Second the National Communicable Disease Center (NCDC) in
Atlanta, Georgia, as headquarters for the US participation in the Programme, would
provide technical advice through onsite advisers, and would maintain liaison with the
Agency for International Development which would fund the American contribution . The
NCDC would be chiefly concerned with the selection, training and support of the assigned
technical advisers, the procurement and distribution to Africa of major commodities,
and the c000rdination of programme matters with other national and international groups
participating directly or indirectly in the Project . Third, a Regional Office based
in Lagos, Nigeria, would provide programme coordination and specialized consultation
to project countries in the areas of epidemiology, administration, statistics, health
education, equipment maintenance, smallpox vaccine production and diagnostic laboratory
support . In addition, as part of the organizational structure, OCCGE and OCEAC would
provide further regional expertise and coordination.

Working together in a collective effort, these various organizational components have
over the past three years, successfully c000rdinated and managed the regional resources
and activities during Phase I ; personnel working in one country have often been asked
to contribute their knowledge and skills to programmes in other countries.

Technicians assigned to individual countries consisted of two types : medical epidemio-
logical assistance to the countries and consultation in programme planning, came from

positions of varying types, including private practice, teaching assignments, pre-
ventive medicine programmes, and in some instances, from other overseas positions.
Operations officers came from several job areas but were primarily selected from the
group of Public Health Advisers who had training and experience in the management
of preventive medicine programmes in the United States . Their chief function was to
assist in carrying out the operations of the programme and to provide consultation and
advice in the areas of programme management.

In each country throughout the Project Area, similar health workers were selected and

assigned full time to this new effort . In terms of manpower, project countries pro-

vided full time personnel for the programme at a ratio of more than thirty to one to
US assigned technicians.

Training for the US technicians was provided at the NCDC in Atlanta, in the summer of
1966 . As part of the specialized training, instruction was given in public health
methods, the principles of smallpox eradication and measles control and the theories
of programme management and operations . For those going to French-speaking areas,
language training was necessary .

	

During this period, training was also conducted in
the project countries .

	

After the arrival of the US technicians, further specialized

training was provided to national workers in such topics as programme execution ;

operation and repair of the jet injector ; clinical diagnosis of smallpox and measles;

preparation, handling and storage of vaccine ; vaccination site operations, publicity;
assessment ; surveillance ; equipment repair ; and other related aspects of campaign
activities.

In the selection, procurement and allocation of commodities, every attempt was made
to enable countries to determine the specific types of commodities required to meet
their particular programme needs within the framework of the Project Agreements and
the principles of regional standardization for commodities . Efforts were made to

assure the continuing provision of necessary supplies and equipment but the inevitable
1` ; ~

	

and unforeseen eventualities, precluded a system without faults . The procurement Prob-
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lem for this programme has often been administratively cumbersome . I'm told, some 15
different offices are involved in the procurement process . Shipping strikes create
logistical difficulties of tremendous magnitude, and customs procedures in the coun-

tries often hold up the delivery of commodities for long periods . Sometimes neces-
sary minor manufacturing modifications in equipment caused significant field problems

when replacement parts in the field would no longer fit . Special efforts have con-
stantly been made to provide emergency procurement and distribution, but all too often
it has been the ingenuity of local personnel that has kept the campaigns going.

In addition to the resources provided by the project countries, more than $21,000,000

has been contributed by the United States in the first three years of the project.

In some instances, in spite of high cost, certain commodities did not, and still do
not, reflect the quality of construction which is needed for the adverse conditions

which are encountered . Probably the most disheartening logistical situation has been

the inability of this programme to yet resolve the equipment problems associated with

maintaining the "cold chain" .

Possible cost reductions have been, and are being, expolored constantly . Significant

savings have been realized through changes in procurement and in programme tactics.

An alternate source was found for jet injector parts which resulted in a $100,000
saving . More than $20,000 was saved by finding an alternative source for Ped-O-Jet
cleaning kits . Hydraulic fluid for the Ped-O-Jet pumps was originally costing the
programme $12 per pint but NCDC personnel determined that any good grade of transmission

fluid would work : annual savings : more than $20,000 . Different packaging techniques

for vaccine, diluent and transfer needles resulted in another $30,000 savings annually.
These examples represent only a part of the success realized in this particular area

of operations.

Tactical changes in the programme have also resulted in tremendous savings . In the

measles vaccination component, it was found that most children beyond 3 years of age
had experienced measles, thus permitting a downward adjustment in the age limit of
the target group . Work is in progress to determine which antigens can be simulta-
neously administered with safety and efficacy . The administration of multiple an-
tigens with basically the same delivery system will greatly reduce the costs of pre-
ventive vaccination.

Several important considerations concerning commodities and their distribution should
be carefully weighed in any future similar venture . Lead time, or that period between
the request for a commodity and when it is delivered, has usually been much longer
than anticipated even when all known factors have been considered . The production and
delivery schedules furnished by the manufacturers have often been inaccurate . Addi-
tionally, there are unexpected delays such as change of production because of higher
priorities, suppliers who are delinquent with goods to the manufacturer, labour dis-
putes, etc . Very careful consideration should be given to the concepts of lead time

vis a vis warehousing since it must be kept in mind that overstocking ties up valu-
able warehouse space, increases inventory which may not be needed later, and greatly
contributes to the problems of inventory management.

A regional supply and management coordinator based within the Project Area, at the
optimam communications point to the rest of the area has been demonstrated to be a
vital component in the logistical system . With a master inventory listing from each
country, updated monthly by data submitted to him, he can request by telegram the
release of needed items from one country for use in another . While particularly
effective as an emergency supply procedure which drastically cuts expensive priority

procurement and air delivery from manufacturing sources outside the Project Area, the
system can also be used to make routine adjustments in country inventories by sending
overstocked items from one country to another.
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In review of our operations, including the methods and tactics used, new epidemiolog-
ical concepts have emerged and some older concepts have been validated.

Mass vaccination has been clearly demonstrated to still be the best method to increase
rapidly the level of immunity in populations of developing countries . This can best
be carried out in most instances through mobile teams using the jet injector and vac-
cinating at designated assembly points.

In a mass campaign, the emphasis should be on rapid delivery and a high rate of ef-
fective coverage . Campaigns should start in endemic or poorly vaccinated areas and
then move across the country attempting saturation coverage by vaccinating individuals
regardless of vaccination history . Special consideration should be given to vaccinate,
as soon as feasible, along the borders of adjacent countries which have endemic small-
pox. In addition, planning must be concerned with population movements, and the climat-
ic conditions which affect road conditions as well as the rate of disease transmission.

Traditional population centres as locations for mass vaccination activities were
widely used . The "collecting point " technique of having the vaccinees come to the
vaccinators enables the teams to proceed at a faster pace, with fewer personnel and
usually with better supervision than can be afforded by the village-to-village or
house-to-house approach . On the other hand, vaccinating at collection points usually
results in lower overall coverage and leaves residual pockets of susceptibles . In
addition, the use of collecting points requires more comprehensive planning and advance
notification in order to assure adequate turnout.

In many project countries, mobile teams, comprised of paramedical personnel, were al-
ready being used to provide health services in rural areas . In the administration of
smallpox and measles vaccines, basically two types of teams were used : multi-purpose
teams and special smallpox-measles teams.

Multipurpose teams generally operated at a much slower pace, providing fewer vaccina-
tions, than did the special teams, because the multipurpose teams are involved with
providing other health services . While adding vaccination responsibilities to these

teams reduced administrative work and planning, and lessened the need for logistical
support services, the slower pace of the teams often caused migrant populations to be
missed, but, on the other hand, encouraged attendance of children.

When the programme began, the Ped-O-Jet was chosen for use by most of the countries
because of its operational advantages, particularly in terms of accelerated coverage

and the higher take rates made possible by a standardized simple technique . For those
countries with limited financial resources for health services, and insufficient num-
bers of trained personnel, the Ped-O-Jet was particularly attractive because of the
reductions which could be expected in costs through savings in personnel time.

The Ped-O-Jet was never intended to be the only instrument for vaccination . Indeed,
in some instances it is clearly inappropriate . Multiple puncture by the bifurcated
needle is usually the best method for vaccination of small groups, and in scattered
or .difficult to reach groups . Static centers with relatively few people to vaccinate
at any given time have found the multiple puncture method more appropriate than the
Ped-O-Jet.

Health information and education have been two very important aspects in the mass
vaccination programme . The most effective methods of promoting health information
and education have been through the existing political and traditional structures.
Through personal visits of individuals to local leaders, the programme has achieved
particularly successful results in terms of public awareness and population response.

Posters have also been useful as an educational device to increase the communities '

awareness to smallpox and measles and to announce the places and times of the vacci-
nation teams . The portable loudspeaker has been particularly effective as a means for

drawing crowds to assembly points .
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A number of other methods of health information and education have been employed but

themost important has been the sending of advance men ahead of the teams to contac t

personally local leaders and to participate with them in the selection and preparat ion

of the vaccination assembly points and in the no tification of the local population.

These advance men may or may not be formally trained in health education and, in some

instances, may not be from the health field.

Every effort should be made, as we enter the more sophisticated maintenance phase of
this programme, to broaden the scope and range of health information and education

activities.

The assessment of programme activities constitutes a vital part of the overall plan.
Assessment procedures, including those of statistical sampling, provide an excellent

means for determining programme effectiveness, and where mistakes in planning and ex-

ecution have occurred, allow for their early detection . Unfortunately, the value of

assessment has not been sufficiently realized by some of the project countries.

Assessment activities are generally conducted from three different, but related ap-

proaches : concurrent, periodic and terminal . In all three instances, assessment is

best provided by individuals who are administratively independent of the vaccination

teams.

Periodic and concurrent assessment enables a programme to evaluate team performance

and techniques while the vaccination activities are in progress . In addition, it

provides for a check on the scheduling of teams and on the work output of the teams.
It permits the extent of coverage of the population to be determined, as well as the

level of immunity in the population . It represents an ideal way to identify groups

which have been missed by the vaccination teams, and in some instances, to determine
why they were missed . Periodic assessment can indicate the need to reschedule teams,

to allocate additional resources, and to correct programme deficiencies . In detecting

smallpox cases it has also proved to be an effective surveillance tool.

Terminal assessment is used to determine how well the country-wide effort has been

carried out . This type of assessment usually consists of a comprehensive evaluation
of the country through procedures which include statistical sampling . Terminal assess-
ments have been carried out in several countries . Information gained from these

country assessments has contributed in a very important way to the evaluation of the
entire project.

An effective surveillance mechanism which has an alert, country-wide reporting network,

and which demonstrates the capability to undertake prompt investigative and contain-
ment measures is the most important element of any eradication or control programme
In the development of a good surveillance system, it is necessary to make certain that
there is routine reporting from every designated reporting centre, and that there are
a sufficient number of these centres appropriately located to detect most smallpox out-
breaks . Complete reporting becomes more significant as smallpox declines . Determining
the percentage and frequency of participation by each reporting centre can best be done
through a comparing of reports expected with received reports, and by an analysis of
the information contained . In an efficient surveillance system, negative reporting
should be just as dependable as the reporting of cases which occur . Programmes should
always consider that it is better to have over-reporting of cases than to have cases
missed because of a low index of suspicion.

When assistance is furnished to reporting centres to encourage better reporting, it

can best be provided through personal visits and through the provision of "feedback "
information ; a very useful device but one that is frequently overlooked . Sierra Leone,
with its monthly newsletter "The Eradicator " , has clearly demonstrated one effective
way of providing " feedback " information . Mali, Niger and Guinea are among those coun-
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tries which have also planned, or have already implemented, newsletters as a means of
providing information to reporting sources . There must also be provision for the
notification of cases to neighbouring countries by telegram, and where official re-
porting procedures are slow, informal notification should be carried out.

Most of the countries have made special efforts to strengthen their reporting systems.
Upper Volta, for example, carefully reviewed it surveillance procedures and developed
and implemented changes to create a more effective reporting system . Togo has also
improved its system by the addition of individuals who, in endemic areas, go from
house to house searching for cases . In the last several months, more smallpox cases
have been detected and reported by these individuals than through the routine report-
ing system.

In surveillance, outbreak control is equal in importance to the complete reporting of
cases . As in reporting, the prompt containment of every outbreak becomes increasingly
important as smallpox cases decline and population immunity increases . Because small-
pox cases occur in localized groups, the number of outbreaks which occur becomes of
greater epidemiological significance than the number of cases reported.

A smallpox outbreak is defined as one or more cases which are related, epidemiological-
ly and in time, and which occur in a given geographic area . When an outbreak is re-

ported, prompt comprehensive investigation and containment measures are essential . In
most instances, outbreak control should be assigned higher priority than mass vaccina-
tion, at least to the point where the allocation of resources for outbreak control
causes mass vaccination activities to halt completely.

Through the many investigations, programme personnel have substantiated the contain-
ment procedures which should be used when smallpox is reported.

First, outbreaks must be promptly investigated . The longer the period between the re-
port and the investigation and outbreak control, the greater the possibility for

disease transmission . Prompt investigation also encourages reporting for it indicates

to the reporting centre that action is taken when reports are received . To achieve a

prompt response, each country should have a mobile outbreak control team specially
trained and ready for this purpose . When not needed for outbreak control, this team
may be used for assessment activities or for vaccinating particular groups which
could, because of location or composition, slow up the normal vaccination campaign.

Second, the diagnosis should always be confirmed by a qualified individual . When there

is any doubt concerning the diagnosis, the suspect case should be handled as though
it were smallpox . Clinical diagnosis becomes more difficult as cases become fewer
which makes laboratory confirmation of smallpox cases at the later stage of the pro-

gramme essential. The diagnostic laboratories in Lagos and Atlanta are both equipped

to do tests on specimens submitted and at this stage specimens should be collected
during all outbreak investigations.

Third, the extent of the outbreak should be defined . In the application of control

techniques, it has been demonstrated that more investigation with selective control
is more effective than less investigation and the indiscriminate application of con-

trol procedures.

In tracing the chain of transmission depends upon the frequency and intimacy of con-
tact . While the patient, or his close friends or relatives, through questioning often
know the source of the infection, active investigation should be instituted in the
immediate area to detect other cases . The household, in most instances, is the basic
epidemiological unit, with children playing the chief role in the transmission of

smallpox as they move from one household to another . The probability of transmission

appears also to be influenced by the infectiousness of the case . Transmission has been



shown to occur with greater frequency from a patient who was unvaccinated or who dies.

The investigator must also keep in mind that smallpox develops slowly and has been
known to exist for weeks before being detected .by authorities.

Fourth, when cases are found they should be isolated if possible, although isolation of
patients is usually accompanied by social and economic hardships for the family and

friends . Only those individuals who have had smallpox or who have recently been

vaccinated should be allowed to visit or attend the smallpox patient.

Fifth, vaccinations in the local area must be performed to halt the spread . The tar-

get group must be geographically and functionally defined, and this is where the

results of careful investigation are realized.

Sixth, outbreak investigation forms should be prepared on every outbreak . As cases

become fewer, information on the outbreaks becomes of greater significance . Age, sex

and vaccination status as determined by scar identification should be obtained.

Finally, the notification of smallpox cases to neighbouring countries is necessary so

that these countries can implement control measures.

In 1968, a new operational concept concerning smallpox eradication was introduced,

"Eradication Escalation" . Basically, eradication escalation is an intensified sur-

veillance and containment programme which utilizes intensive case detection by all

sources including individuals and groups outside of the official reporting channels,
and prompt outbreak containment procedures both of which are employed particularly

during the normal seasonal low of smallpox . When properly conducted in association

with mass vaccination activities, there need be no significant decrease in the total
vaccinations administered, although the programme has shown that in some cases some
decrease in effective supervision may occur.

The mass vaccination campaign will soon be over in every country, and the sophisticated
operations concerned with maintenance activities, which have already begun in some
countries, will be under way throughout the Project Area . It is already apparent that

mass vaccination techniques must continue as the most important part of maintenance
activites . While the role of fixed centres should become increasingly more effective,
it will be the mobile teams, administering vaccinations to susceptibles through ap-
propriately timed cycles, which will assure the continued high level of immunity.

Adequate priority must be given to assessment activities to enable each programme to
be certain that its plans are being effectively carried out and that target groups
are being vaccinated sufficiently to prevent smallpox and to reduce measles morbidity.
Efforts must be accelerated to provide a more complete surveillance system, alert to

detect smallpox, and prompt in its containment response . Health education, to in-
crease each community's awareness to the problems of smallpox and measles must be
given greater emphasis, and efforts to gain understanding and participation on the

part of health workers and the general population alike must be vigorously applied.

A review of the operations in the West and Central African Project Area affords us the
opportunity to examine our successes as well as our failures . The methods and tactics
which have proved valuable should be carefully considered in planning similar programmes
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THE VALUE, EFFICIENCY, AND LIMITATIONS OF COLLECTING POINTS
IN MASS VACCINATION PROGRAMMES

E . A. Smith', S . O . Foster 2 , J . I . A. Adetosoye 3 , I . S . Mebitaghan 4 ,
P . O . Adeoye 5 , J . M. Pifer 6

INTRODUCTION

The Smallpox Eradication and Measles Control Programme (SMP) of Nigeria has been
highly successful in operating a mass vaccination programme based on collecting points.
In the six Northern States, a total of 18,275,653 smallpox vaccinations have been per-
formed from July 1967 through February 1969 . In the Southern States over 17,000,000
smallpox vaccinations have been performed during the same period . All of these pro-
grammes have used mass vaccination techniques based on collecting points rather than
a door-to-door approach . In the six Northern States the teams have been able to vac-
cinate at a sustained rate of over 900,000 smallpox vaccination per month . This has
been done with an average of 28 vaccination teams consisting of one team leader, five
vaccinators and a driver . The average daily total of vaccinations performed by these
teams is 2,869 for every day that they actually worked . The programme has been suc-
cessful not only in vaccinating a large number of people ; it has also achieved a
high level of coverage . When the tally data are compared to the 1963 census, the
coverage is about 95 .9% (Table 1) . Actual assessment performed by the ongoing assess-
ment programme indicate a similar level of coverage (Table 2).

It is not possible to compare this method of vaccination directly with the multiple

puncture method based on house-to-house or village-to-village visi .ts as there has
never been a large campaign based on these methods in Nigeria . However, it is reason-
able to assume that the same number of vaccinators could not vaccinate this many people
in a door-to-door campaign . Even in the Western and Mid-Western States, in areas
where there are many small towns and villages, the teams have been able to vaccinate
about 1,000 people daily.

TECHNIQUES EMPLOYED

The SmP in the six Northern States consists of a permanent field staff of 3 team
supervisors and 28 team leaders who are trained and experienced in mass vaccination
techniques using jet injectors . When the SMP is ready to start vaccination in a new

state or province, an organizational meeting is held which outlines the objectives and
needs of the programme . The local authority supplies the SMP with vaccinators who are
trained by the permanent staff just prior to the actual campaign . The system of ad-
vance publicity used in the mass campaign is dependent upon the traditional rulers,
who retain a great deal of their influence with their people . In general, the SMP
arranges a schedule so that each district head is aware when the teams are to arrive.

The team supervisor meets with the district head about one week before the programme
is to begin to arrange vaccination sites that are about 10 miles apart . These vacci-
nation sites are located in the best known and most influential villages . The district
head then sends messengers to all the villages and hamlets to inform his people where

and when they should come to get vaccinated . This publicity is arranged so that the
villages are informed at least 24 hours prior to the arrival of the vaccination team.

The team leader is given a list of villages and hamlets assigned to the vaccination
site, so that the people from each village and hamlet can be checked off as they arrive.

'Medical Director, Nigerian SPE/MC Programme, Lagos, Nigeria
2Medical Officer Adviser, NCDC/USAID, Lagos, Nigeria
3Medical Director, Western State SPE/MC Programme, Ibadan, Nigeria
4Medical Director, Mid-Western State, SPE/MC Programme, Benin, Nigeria
5Medical Director, Northern States, SPE/MC Programme, Kaduna, Nigeria
6Medical Officer Adviser, NCDC/USAID, Kaduna, Nigeria
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Assessment of the coverage achieved by the teams is done within two or three days on

a spot check basis . In this way, areas that are poorly covered can be vaccinate d
prior to the time that the teams leave the area . In the Western State the teams try
to visit all villages in the area, no matter how small . The villages are notified in
advance when the team will arrive and a central collecting point is used when the

team actually vaccinates . The programme is organized so that the teams may visit up

to 7 of these small villages in a day . In the Mid-Western State a similar programme

has been used, but in certain large villages of 1,000 to 4,000 it has been necessary
to set up two or more mass vaccination points because the different political factions

do not ordinarily mix, and the people from one section of a town will not cross to

another section of the town.

FACTORS LIMITING THE EFFICIENCY OF THE MASS CAMPAIGN

Four factors are essential to the successful execution of a mass campaign based on

collecting points : 1) Good advance publicity, 2) well organized teams and team sched-

ules, 3) well motivated teams and 4) cooperation of the individuals being vaccinated.

Most areas where the teams have failed to achieve very high levels of coverage can be

related to one or more of these factors . Specific examples are useful in illustrating

the importance of these points.

A. Urban Campaigns : The SMP in the six Northern States of Nigeria has consistently

achieved only mediocre results in the execution of urban campaigns . The coverage

in these campaigns has been consistently between 75%-85% while in urban campaigns
in the southern states of Nigeria, coverage has been above 90% in some instances.
The chief difference has been that the planning in the southern cities has started

two to three months in advance, so that vaccination sites, publicity and health
education can be well organized and coordinated . The highly successful campaigns
in Lagos and Ibadan indicated that central collecting points had to be arranged

so that there was at least one vaccination site per 8,000 population . The time

which the vaccinations were performed had to be altered to coincide with the popu-
lation availability . Due to the large number of people who were working during
the day, vaccination sites were set up in the early morning and late afternoon.

Factories and schools were vaccinated on a prearranged schedule.

B. Vaccination of Igala Division : The coverage that was achieved in the recent mass

vaccination campaign in Igala Division, Kwara State was low for several reasons.

The area was markedly different from other areas in the six Northern States . The
villagers are quite independent and relate poorly to the central authority.
Therefore, the advance publicity was poor . Second, the area is quite disorganized
due to the close proximity to the war front . This made the vaccination of certain
areas impossible . Third, the team supervisor was relatively inexperienced and
organized the teams poorly . At times they had no work to do, or the local au-
thority had been informed too late to warn the people that the teams were coming.
Mop up operations are being planned in this area . These plans will include the
use of local personnel who are accustomed to working in the area as well as an

advance publicity man who will educate the people during two separate visits to
the village prior to the arrival of the vaccination teams.

C. Vaccination of Nomadic Groups : In areas where there are a large number of semi-
nomadic and nomadic Fulani, the coverage achieved has been quite poor, even though
the coverage among the sedentary population has been excellent . The problem in
vaccinating nomadic people is that they are scattered in remote areas, making ad-
vance publicity of any sort extremely difficult . However, there is a basic diffi-
culty that lies deeper than an inability to inform them they should come to be
vaccinated . They are extremely individualistic and at times resistant to vaccina-
tion . Vaccination scar surveys have indicated that only about 40% of the nomadic
Fulanis in western Sokoto Province had been vaccinated by the mass campaign at the
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completion of the attack phase . Mopup operations in this area included a village-
to-village and house-to-house campaign, using multiple puncture or Ped-O-Jet tech-

nique . This campaign was conducted during the rainy season when the Fulanis are

in large camps . This facilitates their vaccination, but, even so, only about 80%

were vaccinated . In general, mass vaccination based on large collecting points

does not seem to be an effective way of vaccinating nomadic Fulanis.

A similar problem has been encountered in the rivers areas in the Southern States

of Nigeria . As most of these villagers are involved in trading or fishing, 50%

of the population is away from the village at any given time . As absence may be
for days or weeks, advance notification has not been very effective . Therefore,
the use of collecting points in this area has not been successful . Good vaccina-

tion coverage has been achieved by making repeated visits or by posting local
staff in the area who can do a low intensity continuing campaign.

D. Vaccination of Migrant Labourers : There are large numbers of migrant labourers
who travel hundreds of miles into small isolated farm camps in the southern States.
As these people relate poorly to the central authority in the farming area, vac-
cination of this group must be directed to the dry season residence or to trans-
port routes . A similar problem exists in the Northern States during the dry

season, when a large number of workers travel to urban areas and areas in the
south to look for work . In Kano City, transient persons enter and leave the city
at a rate of about 20,000 per day . Vaccination of these people has been accom-
plished at mass vaccination points located along the main roads leading into town
over a three to four week period of time.

E. Vaccination of the Small Remote Village : The mass campaign in the North has ex-
perienced difficulty in vaccinating small remote villages or hamlets that are
located a great distance from the vaccination site . Actual assessment data has
not shown a significant difference between the coverage which the programme has

achieved in villages less than two miles from the vaccination site and those vil-
lages that are more than five miles from the vaccination site (Table 3) . However,

the SMP has investigated two important oubreaks of smallpox that have occurred in
small remote poorly vaccinated villages . The failure to vaccinate such villages
could be the result of either of two factors . First, the village might not have
been notified that the mass campaign was being carried out ; second, although

having been notified, the villages may have been reluctant to walk the distance
to the vaccination site . The first of these reasons is a failure in the advance
publicity, and the second is a failure of the organization of the campaign.

F. Decreased Coverage of the More Recent Campaigns : There is good evidence that the
mass campaign in the six Northern States has been doing a less efficient job as
the campaign goes on . Coverage achieved in sample area I of the Bauchi campaign
was less than 80% in a population of more than one million people (Table 4) . This
is compared to a coverage of over 90% that was achieved earlier in the programmes
in Sokoto, and Katsina and Kano . This is probably due to a decreasing interest on
the part of the team leaders and team supervisors . When the mass campaign was

• first initiated, they had a great deal of interest and enthusiasm in their work.
However, as the campaign has progressed, the interest has definitely decreased,
especially since the formation of the six new Northern States and the consequent

interest of team leaders to be reassigned to their home States.

G. Poor Coverage in Highly Individualistic Animinist Villages in the North-Eastern
State : Even if the mass campaign is functioning efficiently, the teams must have
the cooperation of the people . In Adamawa Province there is a tribe of highly

individualistic villagers who are quite resistant to vaccination . Preliminary

assessment results indicate that the coverage in this tribe was only about 62%
while the coverage in other villages in the area was over 90% . The lack of co-

operation in these areas will be extremely difficult to overcome, requiring a well-
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One of the best ways of evaluating collecting points as a means of operating a mass
vaccination campaign is to examine the various smallpox outbreaks that have occurred

in vaccinated areas . These outbreaks fall roughly into five categories : 1) smallpox
occurring in isolated compounds and small isolated hamlets, 2) smallpox occurring as
small outbreaks or isolated cases where the coverage has been moderately good, 3)

smallpox occurring in nomadic groups, 4) smallpox occurring as single importations

into well vaccinated villages and 5) smallpox occurring in vaccinated individuals.

1. Smallpox in remote villages and isolated compounds : As discussed previously, re-
mote villages that are unvaccinated have been responsible for at least two major

outbreaks in vaccinated areas . The importance of these isolated pockets of sus-
ceptibles depends on the extent to which they exist . If a large number of these

hamlets are left in vaccinated areas, it is possible that they could support small-

pox transmission for long periods of time.

2. Smallpox occurrin• in villages where the coverage has been moderatel :ood : There

have been several outbreaks, particularly in Kano State, where up to seven cases

of smallpox have occurred in villages where coverage is between 60 to 80% . It

appears that these villages have been poorly covered for reasons discussed . How-

ever, smallpox transmission appears to be a limited phenomena with, at most, 2 to
3 generations occurring in any one village . This is enough to permit transmission,

as these cases, in turn, appear to be responsible for the introduction of the
disease into other villages with a limited number of susceptibles.

3. Smallpox occurring in migrant groups : A series of smallpox outbreaks in Western
Sokoto province of the North-Western State occurred during the first half of 1968

and appears to have been related to smallpox transmission that was supported by
nomadic Fulanis who had not been vaccinated by the mass campaign.

A number of smallpox cases have been exported from outbreaks occurring in migrant
workers, particularly in the cocoa plantations around Oyo in the Western State.

4. Smallpox occurring as single importations into well vaccinated villages : There

have been a total of eight confirmed importations of smallpox into Katsina Province
of the North-Central State since the completion of the mass campaign . In none of

these cases has there been any transmission within the villages . All of these

villages had an extremely high level of immunity which did not permit continued
transmission of smallpox.

5. Smallpox occurring in vaccinated individuals : There have been about 14 cases of
smallpox in individuals who have stated that they have been vaccinated by the SMP.
All but four of these occurred as isolated cases, while the others all occurred in
one compound that went through the vaccination line at the same time . It seems
likely that most of these cases were due to poor technique on the part of the
vaccinator.

Vaccination at collecting points has been very successful in the SMP in Nigeria . In
the six Northern States the mass campaign has been able to use collecting points lo-
cated about 10 miles apart and to achieve a coverage of 90% in areas where the tra-
ditional authority is quite strong . In the Southern States the vaccination sites have
had to be organized on a village to village basis, but collecting points have been
successful in vaccinating the people once the team is in the village . Critical to the

organized health education project that is able to reach large numbers of people
and convince them of the value of vaccination.

SMALLPDX IN VACCINATED AREAS
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success of a mass campaign based on collecting points are four factors : 1) good ad-

vance publicity, 2) well organized teams and teams schedules, 3) well motivated teams

and 4) cooperation of the people being vaccinated.

Table 1 . Percent Vaccination Coverage Estimated by Comparing
Tally Data with Population Data

Population

1963

No .

	

of
Smallpox

Vaccinations
Population
Vaccinated

State Province Census (Tally Data) (%)

North-Western Sokoto 4,334,769 4,183,464 95 .3
North-Central Katsina 2,545,005 2,749,824 100+
Kano Kano 5,774,842 5,560,571 96 .1
North-East Bornu 2,854,000 2,576,575 90 .3
North-East Bauchi 2,476,329 2,347,233 94 .6

Total 17,984,945 17,407,667 96 .7

Table 2 . Percent Vaccinations Coverage by Age

in Sokoto and Katsina Provinces and Kano State

from Assessment Data

Age Group
0-3 yrs . 4-14 yrs . 15+ yrs . Total*

Sokoto 96 .7 97 .3 95 .7 96 .3
Katsina 96 .7 96 .5 92 .7 94 .4
Kano 89 .1 93 .8 88 .8 90 .6

Total* 93 .1 95 .5 91 .8 93 .2

* Totals weighted in proportion to the population of each area.

Table 3 . Percent Vaccination Coverage in Kano State

by Distance from the Vaccination Site

Distance from Age Group

• Vaccination
0-3 yrs . 4-14 yrs .

Male Female
TotalSite

	

(miles) 15+ yrs.15+ yrs.

0-1 91 .5 96 .6 91 .5 90 .4 93 .0

2-4 91 .2 94 .3 92 .4 88 .7 91 .7

5+ 90 .6 91 .4 89 .9 87 .0



Table 4 . Percent Vaccination Coverage for Assessment Sample Area
No . 1 in Bauchi Province

Age

	

Male

	

Female

	

Total
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COMPARATIVE ADVANTAGES OF JET INJECTORS AND BIFURCATED NEEDLES

G . F . Glokpor l

I should like to describe first our experiences in Togo in which, during the last
quarter of 1968, we employed teams which used the multiple puncture vaccination tech-

nique . I should then like to contrast the advantages of the use of these needles in
a house-to-house campaign with the use of jet injectors under different circumstances.

EXPERIENCE WITH BICYCLE VACCINATION TEAMS IN TOGO

One of the most instructive experiments carried out in 1968 involved the use of vacci-
nation teams equipped with bicycles . It was carried out partly with the staff of the
National Malaria Service, and partly by the mobile personnel of the public health sub-
divisions of Anecho and Tabligo.

The National Malaria Service has a well-organized staff trained for work in the field,

and includes sprayers (auxiliaries), team leaders, sector heads and supervisors.
Thirty members of this Service (formerly sprayers), each equipped with a bicycle, were
divided into six teams and placed under the control of the sector heads . Each group
of three teams was placed under the supervision of a male nurse or a hygiene assistant
who was provided with a car . Each team was allocated a precisely defined geographical
sector which it was required to cover by bicycle, farm by farm and house by house, in
order to vaccinate the population and at the same time to carry out an active search
for cases of smallpox . Vaccination was performed by the multiple puncture method
using bifurcated needles.

The second group employed were mobile personnel who are auxiliaries attached to the
basic health services and who are normally responsible for visiting once a month
every house in a given sector . They were trained as vaccinators and made responsible
for the same work as the malaria control personnel . However, they operated indivi-
dually in the area covered by a dispensary . There were 15 such auxiliaries for the
public health subdivision of Anecho and 5 for that of Tabligbo.

The vaccinations performed by the various teams during the last quarter of the year
were as follows;

Mobile personnel

Month
Regular teams
(jet injector)

Malaria teams
(MP)

in Anecho
(MP) Total

October 50,975 - 39,404 90,379

November 25,208 32,759 18,530 76,497

December 61,052 42,407 24,656 128,115

Total 137,235 75,166 82,590 294,991

The work of such teams cannot be judged solely on the basis of the number of vacci-
nations performed as the method used was not such as to make possible the rapid vac-
cination of a large number . In addition, it was often necessary to travel great dis-

tances in order to vaccinate perhaps ten persons only.

Previously, vaccination campaigns had been carried out by gathering people together
at selected collecting places (schools, health centres or posts, markets, etc .) to

which the teams were transported by motor vehicle . In larger towns, several assembly

points were used while in small centres, a single assembly point . The assembly points

1 Chief, Division of Epidemiology, Ministry of Health, Lome, Togo

205



were chosen so that the population did not have to travel far . The advantage of this
system was the rapidity with which the campaign could be carried out, still further
increased by the use of the jet-injectors . In'a country like Togo, however, all popu-
lation centres are not served by roads suitable for vehicles, so that the teams
necessarily travelled only to the accessible places . The consequence of this method
is that the population of larger centres is generally well covered while farms and

hamlets are either inadequately vaccinated or not vaccinated at all . Investigations
of cases of smallpox in Togo revealed that it was precisely in these small communities

inwhich smallpox transmission was being maintained . The bicycle teams have the ad-
vantage of being able to reach places inaccessible to the regular mobile teams and
are able to visit every house in farms and hamlets . The use of such teams is well

southern region of Togo where the population is dis-

which, although isolated, are always linked together
In addition, these teams

persons who have left their houses to go to the fields or to market . Above

can reach young children and old people who have stayed behind in the village

These teams require only auxiliary personnel with no particular qualifications . They

are, therefore, inexpensive . It is essential, however, that these personnel be well

organized and kept under constant, close supervision . This was easily achieved with

the malaria control teams, with their supervisors.

EFFECTIVENESS OF THE TWO METHODS UNDER DIFFERENT CONDITIONS

1 . For what type of population centre are the two methods suitable?

In a vaccination campaign employing teams equipped with jet injectors, large centre
are generally adequately vaccinated and small centres are poorly vaccinated or not

vaccinated at all . The same applies to localities not accessible by roads . Thus,

vaccination with the jet injectors is most suitable for towns and large villages,

schools, markets, etc . For vaccination in small villages, farms, hamlets and in

localities which are difficult of access, the multiple puncture method appears to

be more effective . This method also makes it possible to reach the newborns and
children up to the age of four, as well as old people, age groups which are

often inadequately vaccinated by the jet injector teams because they remain in the
village when the parents are in the fields or at the market . For persons who re-

sist vaccination, a vaccinator who uses the multiple puncture method can try to

convince such persons individually . On the other hand, there are situations

where the jet injector has a psychological advantage over the multiple puncture
method . In Togo, for example, during a campaign carried out between 1962-1966, a
vaccine was used in the later stages which gave very severe reactions . This has

not been forgotten by the population of certain areas . This vaccination was ef-

fected by means of scarification with vaccinostyles . Since the needles used in

the multiple puncture method remind the population of the last campaign, it is
preferable, under these conditions, to use the jet injector.

Lastly, vaccinators using the multiple puncture method, as I have described, are
able to do case finding as they move from house to house . I should also add, that
vaccination by the multiple puncture method is particularly suitable for a main -
tenance programme in which vaccination is performed by mobile personnel and in
fixed public health units.

2 . Requirements for advance publicity

Vaccination by jet injector, if it is not to lose its advantage of speed, requires
use of the collecting point system . Fairly precise planning of the campaign is
therefore necessary, since the population must know on what day and at which place
it must assemble . It is thus necessary to send a team to the places concerned, so

adapted to vaccination in the
persed among many small farms

by tracks suitable for bicycles . can vaccinate on the road
all, they

or farm.
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as to hold meetings with responsible persons to plan the campaign . In addition,
the vaccination team must be preceded by a health education team, all of which

adds to the cost . In contrast, vaccination on a house by house basis which does

not involve assembly of the population requires a less precise degree of planning.
Each team is simply assigned a particular geographical area and, in the course of

their work, they may carry out health education.

3. Effectiveness of the two methods in terms of the take rate

The two methods give comparable take rates . Nevertheless, a defect in the jet
injector which is not rapidly detected may result in a number of unsuccessful

vaccinations . On the other hand, vaccination by the multiple puncture method
may be rendered ineffective if products are applied by the vaccinee to the site
of vaccination.

4. Logistic factors

Vaccination by the multiple puncture method is easier to teach than vaccination

by means of the jet injector . This makes it possible to employ temporary personnel
and volunteers in a vaccination programme . In a maintenance programme, all male
nurses of the public health units can easily be trained in vaccination.

In a vaccination campaign using the jet injector, at least one member of the team
must be capable of tracing faults and carrying out simple repairs . When needles

are used, breakdowns are impossible ; the only problem is that of sterilization,
but this is easily solved by providing every vaccinator with a small bowl for the
purpose of sterilizing the needles by boiling (every farm has a fire) . In our
trials with the malaria control personnel, the supervisor collected the used
needles each day and had them sterilized at the health centre, while for the
mobile personnel, we adopted the method of using small bowls for sterilization.

CONCLUSIONS

I may have given the impression of being an advocate of the multiple puncture method,
but I should like to conclude by saying that one method is not in itself or in ab-
solute terms better than the other . It depends entirely on the circumstances.

Thanks to the jet injector, hundreds of thousands of vaccinations have been effected
rapidly . In the case of a smallpox epidemic in a town or other large population
centre, the jet injector enables the situation to be brought rapidly under control.
The two methods can even be used to complement each other to advantage, as was done
in one of our districts, in which the jet injectors teams carried out vaccination in
the large population centres and such villages as were accessible, while the mobile
bicycle teams took to the paths to perform vaccinations in the farms and scattered
villages . In addition, after a vaccination campaign with the jet injector, the areas
can be gone over again by multiple puncture teams in order to try to reach the few
who have escaped vaccination, especially the newborns and children up to the age of
four . This is particularly desirable when assessment has shown that vaccination
coverage in a given area has not reached a satisfactory level.

It is essential, therefore, in a programme, not to give preference to one method or
the other but to achieve the maximum coverage, but the use of the method appropriate

to the circumstances .
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ADVANTAGES AND DISADVANTAGES OF SPECIALIZED AND MULTI-PURPOSE
MEDICAL TEAMS

J . M . Roux l

We have not had a great deal of experience in Chad in the operation of specialized

teams concerned solely with the implementation of the smallpox and measles eradication
programme . No such units exist, in fact, because such activities form an integral

part, in all sectors, of duties performed by the multi-purpose medical teams.

Multi-purpose teams have been traditional in Chad . They were first introduced in 1946.

According to an order published in January 1953, these units were charged with the

responsibility for "improving the control of . . . epidemics : cerebrospinal meningitis,

smallpox, etc . " The standard composition of such a team is as follows:

1 . A team leader, who is responsible for supervision of the overall operations of the

team and for making contact with local authorities on arrival at the site where

vaccination is to be performed.

2 . A secretary, who is responsible for preparing, for each person, a certificate

bearing that person ' s name . This certificate must be produced and initialled

whenever any procedure is carried out.

3 . Four vaccinators.

a) The first performs smallpox vaccination by jet injection
b) The second performs BCG vaccination by jet injection
c) The third performs measles vaccination by jet injection
d) The fourth performs vaccination against yellow fever by means of a vaccinostyle,

using the dried vaccine of the Pasteur Institute at Dakar.

Although vaccination constitutes the primary activity of such a team, the team also
includes:

4 . A person responsible for the detection of leprosy and trypanosomiasis.

5 . Laboratory personnel capable of carrying out simple routine examinations (blood,

feces, urine and cerebrospinal fluid examination).

6 . Personnel responsible for treatment of the clinical manifestations of the most
frequently encountered endemic diseases . The total staff normally consists of
12 male nurses, two drivers and two labourers.

The itinerary of the team is worked out in advance and communicated to the authorities
early enough for the information to reach the lowest levels of the administration,
who are responsible for alerting the population.

In contrast, the typical specialized team would normally consist of 4 or 5 persons.

1. A team leader, whose duties are the same as in a multi-purpose team;

2. One or two vaccinators to administer vaccine by jet injection;

3. A secretary;

4. A driver, who may possibly perform various other duties (police, helping the
secretary, etc .).

'Chief Medical Officer, Chad
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ACTIVITIES OF THE MULTI-PUPOSE TEAMS IN CHAD

I should like first to discuss the results achieved over a number of years by the
multi-pupose teams, for which, incidentally, smallpox vaccination has been an in-

tegral part of their activities since 1952 (Table 1)
. Between 1 January 1966 and 28

February 1969, a total of 3,944,868 smallpox vaccinations were given
. This figure is

actually greater than that estimated by the census - 3,115,860 inhabitants . Although

comparison of these figures would suggest that total coverage had been achieved, this

actually is not the case.

Unfortunately, there is a central zone constituting a kind of corridor extending from

Libya in the north to the frontier of the Central African Republic in the south-east
in which a very large proportion of the population has not been immunized . This was

not a result of defective operations on the part of the teams but due to other causes

which resulted in the cessation of all activities in these regions at the beginning

of 1967 . However, limited activities have recommenced in these prefectures beginning

in February 1969.

Wherever activities can be conducted normally, very satisfactory coverage has been
achieved . It is practically complete in south-west Chad, where the population den-
sity is greatest.

Coverage with respect to measles vaccination has similarly been good, if it is con-
sidered that 24% of the total population consists of children between six months and
six years of age (Table 2) . As may be seen from the table, several areas were poor-
ly covered for the same reasons noted previously . Take rates in primary vaccinees
have consistently exceeded 95% (Table 3) and in revaccinees, the take rates have
never been less than 55%.

From these data it is clear that the smallpox and measles vaccination programmes have
been successfully carried out by the mobile multi-purpose teams.

This integration has been greatly facilitatdd by the use of the jet injector, which
has markedly increased the output of the vaccinators, while enabling their number to
be reduced, thus freeing personnel for other duties.

DISCUSSION

There are several advantages in using the multi-purpose teams in Chad:

1. The teams are well known, having been in action continuously since 1946.

2. The personnel are well trained . After they have left the National School of
Nursing, they are given practical in-service training in the field and theoretical

instruction so as to be able to perform any duty in the team . Thus a male nurse

can change over without difficulty from the detection of trypanosomiasis to per-
formance of vaccination.

3. By combining several functions, there is a decided saving in the number of vehicles

required as well as fuel and spare parts . Additionally, fewer refrigerators are

necessary, and since they are gas operated, their operational costs are also re -

duced.

4. With fewer teams, the required number of drivers is reduced
. This is important

both from the standpoint of funds but also because good driver-mechani cs in Chad

are difficult to find.

5. The existence, as a part of the team, of a treatment unit constitutes an impor -

tant psychological factor in improving attendance.
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On the other hand, smaller specialized teams would have greater mobility and would be
more highly flexible . Their establishment, however, would give rise to a dispersion

of both personnel and equipment such that, under the present circumstances, we would

have to make a painful choice as to which of the present activities would need to be
curtailed . Additionally, repeated summonses to villagers to attend for examination
would almost certainly reduce the proportion of attendances.

CONCLUSIONS

In our view, the choice between multi-purposes and specialized teams must depend on:

1. Geographical characteristics of the state concerned (difficulty of surface commu-
nications, population density, type of habitat);

2. Facilities and availability for training of adequately qualified personnel;

3. Equipment, especially vehicles, and funds locally available;

4. Type of structure of the general health services in the country in which the era-

dication campaign is to be carried out.

In this connection, two cases may be considered:

a) If no mobile services exist in a state, but only fixed health services, there
are grounds for establishing small specialized teams for the eradication
campaign;

b) If there are specialized mobile teams, such as the Service des Grandes Endemies,
for example, it would be preferable for the eradication operations to be in-

tegrated with this agency . The operations can actually be facilitated with-
out interruption existing services, as the example of Chad has shown.

Should an outbreak occur, however, it should be possible for a specialized team to
be established quickly so as to take effective containment measures.

Thus, wherever possible, the two systems should not be regarded as alternatives, but
each should complement the other .

210



Table 1 . Smallpox Vaccinations, Cases, Deaths - Chad - 1952-1966

Year

	

No . of Vaccinations

	

Cases

	

Deaths

	

Imported from

1952 313,947 2,789 609
1953 376,349 680 226
1954 671,485 518 112
1955 941,638 259 55

1956 709,686 51 2

1957 539,457 54 3

1958 938,034 15 0

1959 516,479 17 1

1960 643,953 2 0
1961 810,641 502 62 Nigeria

1962 758,977 769 150 Cameroon

1963 593,922 10 1

1964 559,974 5 2

1965 1,089,406 73 10 Nigeria

1966 1,008,489 0 0

Beginning

1967

of Eradication
1,386,215

Campaign
86 23 Nigeria

1968 1,345,412 5 1 Nigeria



Table 2 . Total Vaccinations - .Measles and Smallpox
January 1966-February 1969 Chad

Division
Population 1969

(by Census)
No .

	

Smallpox
Vaccinations

No . Measles
Vaccinations

Chari Baguirmi 357,511 930,553 118,496
Mayo Kebbi 446,404 768,554 165,347
Tandjile 251,222 176,540 52,450
Logone Occidental 232,055 303,075 73,571
Logone Oriental 257,077 318,746 68,790
Moyen Chari 384,692 666,768 122,646
Salamat 67,675 24,968 34,187
Guera 171,571 79,122 26,641

Batha 260,336 131,097 23,674
Kanem 161,381 135,361 11,323
Lac 94,949 99,386 17,783
Ouaddai 248,385 178,462 6,539
Biltine 114,525 107,079 4,716
B .E .T . 68,077 25,157 3,766

TOTAL 3,115,860 3,944,868 729,929

Table 3 . Vaccination Take Rates
March - September 1968

Age Group
Primary Vaccinations

Number
Percent
Takes

Revaccinations
Number

Percent
Takes

0-4 454 97 .8 582 74 .9
5-14 95 92 .6 1,259 57 .9

15-45 37 81 .0 2,425 49 .2
45+ 11 100 .0 321 48 .2
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SAFETY, EFFICACY AND PRIORITIES IN MULTIPLE ANTIGEN USAGE

R . C . Hendrickse l

INTRODUCTION

Alleviation of present morbidity and mortality rates in childhood in Africa will, to

a large extent, depend on the social and economical advancement of the peoples of the
continent . Even under existing conditions however, much can be done to improve the
present dreary picture . The most pressing needs of infants and children include
improved nutrition, improved environmental sanitation, malaria control and immunisa-
tion against the common specific infections.

Much effort has been directed at alleviating these needs by International and National
agencies in recent years, but progress has been slow because of the magnitude and
complexity of the overall problems involved . The area in which there appears to be
reasonable hope for a significant break through is in the field of immunisation
against common specific infections . This is so because(a) there are a host of
effective immunising agents available at costs which are reasonable, (b) techniques
for mass immunisation have been developed and tried and have proved satisfactory, and
(c) evidence has accumulated to show that several antigens can be simultaneously
administered without risk to the recipient, or loss of effectiveness of the indivi-
dual constitutions.

It is this last consideration which I wish briefly to discuss as it has immense
importance in the planning and execution of immunisation campaigns in developing
countries.

THE IMPORTANCE OF"CONCENTRATING" IMMUNISATION PROCEDURES FROM THE PUBLIC STAND-POINT

In many tropical countries women are essential contributors in kind or cash to the
family economy, and pregnancy, childbirth, and lactation cannot be permitted to
interfere unduly with this role . This fact has important implications for those
organizing immunisation programmes . If attendance is required too often or the time
spent at each visit is too long, repercussions on the family economy often lead to
the mother defaulting from further attendance . If to this is added the fact that in
many countries disease prevention is regarded as a divine rather than a human function,
the difficulties which might be encountered in trying to ensure attendance at
Immunisation Centres will become apparent.

Unsanitary surroundings, overcrowding and relatively low standards of personal hygiene
favour a high attack rate of communicable diseases among the very young . In many
tropical countries, diseases such as measles, poliomyelitis, whooping-cough, and
diphtheria occur almost exclusively in the pre-school child with an alarming emphasis
in the first two years of life, while tuberculosis represents a perennial scourge from

which no age is immune.

All these facts dictate that immunisation procedures should be carried out as early
as possible and that in designing courses of immunisation the number of attendances
required should be reduced to the minimum . The scope of the programme and methods

employed will be determined by financial resources and the staff available.

'Professor of Pediatrics, Head of Department of Pediatrics, University College
Hospital, Ibadan



Table 2 . Total Vaccinations - .Measles and Smallpox
January 1966-February 1969 Chad

Division
Population 1969

(by Census)
No . Smallpox
Vaccinations

No . Measles
Vaccinations

Chari Baguirmi 357,511 930,553 118,496

Mayo Kebbi 446,404 768,554 165,347

Tandjile 251,222 176,540 52,450
Logone Occidental 232,055 303,075 73,571

Logone Oriental 257,077 318,746 68,790

Moyen Chari 384,692 666,768 122,646

Salamat 67,675 24,968 34,187

Guera 171,571 79,122 26,641
Batha 260,336 131,097 23,674
Kanem 161,381 135,361 11,323

Lac 94,949 99,386 17,783
Ouaddai 248,385 178,462 6,539
Biltine 114,525 107,079 4,716
B .E .T . 68,077 25,157 3,766

TOTAL 3,115,860 3,944,868 729,929

Table 3 . Vaccination Take Rates
March - September 1968

Age Group
Primary Vaccinations

Number
Percent
Takes

Revaccinations
Number

Percent
Takes

0-4 454 97 .8 582 74 .9
5-14 95 92 .6 1,259 57 .9

15-45 37 81 .0 2,425 49 .2
45+ 11 100 .0 321 48 .2

Total 597 95 .9 4,587 54 .8
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SAFETY, EFFICACY AND PRIORITIES IN MULTIPLE ANTIGEN USAGE

R . C . Hendrickse l

Alleviation of present morbidity and mortality rates in childhood in Africa will, to
a large extent, depend on the social and economical advancement of the peoples of the
continent . Even under existing conditions however, much can be done to improve the
present dreary picture . The most pressing needs of infants and children include
improved nutrition, improved environmental sanitation, malaria control and immunisa-
tion against the common specific infections.

Much effort has been directed at alleviating these needs by International and National
agencies in recent years, but progress has been slow because of the magnitude and
complexity of the overall problems involved . The area in which there appears to be
reasonable hope for a significant break through is in the field of immunisation
against common specific infections . This is so because(a) there are a host of
effective immunising agents available at costs which are reasonable, (b) techniques
for mass immunisation have been developed and tried and have proved satisfactory, and
(c) evidence has accumulated to show that several antigens can be simultaneously
administered without risk to the recipient, or loss of effectiveness of the indivi-
dual constitutions.

It is this last consideration which I wish briefly to discuss as it has immense
importance in the planning and execution of immunisation campaigns in developing
countries.

THE IMPORTANCE OF"CONCENTRATING" IMMUNISATION PROCEDURES FROM THE PUBLIC STAND-POINT

In many tropical countries women are essential contributors in kind or cash to the
family economy, and pregnancy, childbirth, and lactation cannot be permitted to
interfere unduly with this role . This fact has important implications for those
organizing immunisation programmes . If attendance is required too often or the time
spent at each visit is too long, repercussions on the family economy often lead to
the mother defaulting from further attendance . If to this is added the fact that in
many countries disease prevention is regarded as a divine rather than a human function,
the difficulties which might be encountered in trying to ensure attendance at

Immunisation Centres will become apparent.

Unsanitary surroundings, overcrowding and relatively low standards of personal hygiene
favour a high attack rate of communicable diseases among the very young . In many
tropical countries, diseases such as measles, poliomyelitis, whooping-cough, and
diphtheria occur almost exclusively in the pre-school child with an alarming emphasis

in the first two years of life, while tuberculosis represents a perennial scourge from
which no age is immune.

All these facts dictate that immunisation procedures should be carried out as early
as possible and that in designing courses of immunisation the number of attendances
required should be reduced to the minimum . The scope of the programme and methods

employed will be determined by financial resources and the staff available.

INTRODUCTION

1Professor of Pediatrics, Head of Department of Pediatrics, University College

Hospital, Ibadan
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It has been standard practice for many years past to offer combined tetanus,

pertussis and diphtheria immunisation to infants . The only risk associated with this

procedure has been the occasional occurrence of an encephalitic reaction attributable

to the pertussis component of the combined antigens . In as far as this risk has not

been shown to be greater when pertussis antigen is given in combination with tetanus
and diphtheria antigens than when pertussis antigen is given alone, it cannot be used

as an argument against the combined antigen administration.

In more recent years, poliomyelitis vaccine either the live, oral, Sabin vaccine or
the killed Salk vaccine, has been simultaneously administered with the triple antigen
referred to above, and this quadruple antigen mixture has been shown to be safe and

effective . The combination of these antigens has permitted the effective immunisation

of infants against four important diseases, in the same time, at little extra cost
and with little, if any, increased effort, than is required to achieve immunisation

against any one of these diseases.

Recent experience with combined measles-smallpox immunisation on a large scale has
furnished clear evidence that the combined vaccination is acceptable and effective
and entails no greater risks than when either vaccine is administered singly . There

is evidence also to show that Yellow Fever vaccine can be safely and effectively
combined with smallpox and measles vaccine but this combination has as yet not been

used on a very wide scale (W .H .O . 1963).

In as far as immunisation against Pertussis, Poliomyelitis, Tetanus and Diphtheria
is preferentially completed within the first 4 to 6 months of life, while Measles,
Smallpox and Yellow Fever immunisation are preferentially delayed until 6 months of
life or a little later, there has been no practical need to explore the simultaneous

administration of the former group of antigens with the latter group . It should be

noted however that in endemic smallpox areas, it has been found safe and satisfactory
to combine smallpox vaccination with Pertussis, Diphtheria, Tetanus and Poliomyelitis
immunisation, during the first 6 months of life . The usual practice being to ad-

minister smallpox vaccination simultaneously with the last dose of the quadruple
antigens.

B .C .G . vaccination is being widely practised in many countries in Africa . In an ever

increasing number of centres, immunisation is being offered during the neonatal period
while the baby is still in the care of the Midwife or Obstetrician . This appears to
be an entirely satisfactory and acceptable time for B .C .G . vaccination and if widely

used will ensure that all infants born in hospitals and midwifery centres are
immunised . In view of the ever increasing popularity of maternity homes in developing
Africa, it would seem that B .C .G . innoculation in the neonatal period will ensure the
maximum coverage of new susceptibles in the community.

Should an infant not have had B .C .G . in the neonatal period, this fact can be ascer-
tained at the first attendance at an immunising centre and B .C .G . can then be given
simultaneously with the first immunising dose of triple antigen and polio vaccine.

PRIORITIES

There can be little doubt that in Africa at the present time, tuberculosis, measles,
tetanus and whooping cough represent the four major infectious diseases in childhood
for which vaccines are available, which require urgent control if childhood mortality
is to be effectively reduced . In as far as tetanus and pertussis vaccination can
easily be combined with immunisation against diphtheria and in as far as this disease
is a serious potential hazard it would seem logical to offer combined tetanus/
diphtheria/pertussis immunisation to all infants . Poliomyelitis, though seldom a

killing disease, is very prevalent and leads to permanent disability in many thousands
of children annually and immunisation against this disease should be added to the
triple antigen .
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The arguments for Smallpox and Measles immunisation are too well known to be enlarged
upon at this point and Tuberculosis control, representing as it does one of the most
pressing needs in developing countries, demands the use of B .C .G.

Ideally every child born should be offered the following programme of immunization.

1 . B .C .G . in the first week of life.

2. Triple antigen (Diphtheria/Pertussis/Tetanus) and Polio vaccine,
three doses at monthly intervals, commencing at 6 weeks to 2
months of age.

3. Combined Measles and Smallpox vaccination at 8 months of age.

This programme of immunisation will entail only 4 visits after discharge from the
Maternity Centre where the baby was born . For children not born in a Maternity
Centre, and hence not given B .C .G ., the vaccine could be administered on first atten-
dance at the immunising centre along with the triple antigen and polio vaccine.

In areas where measles vaccination might not be feasible and where attendance for
smallpox vaccination at 8 months cannot be relied upon, smallpox vaccination can be
carried out at the same time as the last dose of triple antigen is administered, thus
reducing the total number of immunising sessions to 3.

Where governments cannot undertake a full programme of immunisation because of limited
resources, priorities will have to be decided in the light of local experience,
national objectives and international responsibilities . In my view B .C .G . innoculation

and Smallpox immunisation should be the first priorities of all governments, as
Tuberculosis and Smallpox affect all age groups and are easily disseminated - and in
the case of Tuberculosis - persistently disseminated . Tetanus is another disease

which may affect any age group, but unlike the two previously mentioned, Tetanus is
dangerous only to the patient with the disease and is not disseminated by contact.
There is thus not the same public health problem as with Smallpox and Tuberculosis
but in view of the widespread occurrence of Tetanus and the high mortality associated
with the disease, plus the fact that immunity cannot be naturally acquired - I consider
immunization against this disease as a priority in present day Africa.

In the child population, my experience leads me to believe that measles and poliomyeli -

tis represent top priorities in immunization programmes for young children . There is

evidence also to place whooping-cough on the priority list and in as far as this
immunisation is usually combined with Tetanus, it would seem wise to recommend that

Tetanus immunisation in the young should be combined with whooping-cough.

If asked to choose one vaccine besides Smallpox and B .C .G . - I would in the present

West African situation opt for measles vaccine in poorly nourished communities and
Polio vaccine in well nourished communities . This preference is based on observations

that morbidity and mortality from measles are much worse in poorly nourished than well
nourished children (Morley et al, 1967, Hendrickse, 1967) while the consequences of
poliomyelitis seem to be unrelated to the nutritional status of the victim.
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ASSOCIATED VACCINE CAMPAIGNS

ORGANIZATION AND LOGISTICS

R . Labusquiere l

I. INTRODUCTION

Vaccination is probably the most efficient activity of services dealing with the pre-

vention and control of contagious illnesses . However, because of the expenses in-

volved in the operation of vaccination teams, it is necessary, in order to be truly
efficient, to administer simultaneously multiple vaccinations . It is thus possible

to vaccinate a maximum number of people against a maximum number of illnesses in a

single visit.

Unfortunately, all vaccines may not be used simultaneously due to certain effects of

interference, proved or suspected, and we must proceed with care . Even when the si-

multaneous inoculation of two vaccines in the same or different parts of the body is

not dangerous, the price of the products may be too high to risk "wasting " a vaccine

as a result of interference in immunity induced by either of the vaccines . Further-

more, the false security provided by vaccination with products which are thus rendered

partially ineffective would constitute a serious danger.

Before examining vaccination policies which OCEAC has been trying to implement for
the past few years, let us agree on the exact meaning of certain terms:

Combined vaccination is the injection of a mixture of vaccines at a single site.
Simultaneous vaccination is the injection of two or more vaccines at different

sites.
The term " associated " refers to both combined and simultaneous vaccination.

Vaccination programmes may extend over varying periods of time . We shall speak of

two-year or three-year plans depending on the period covered . However, for a given

location, the coverage cycle shall be called six-monthly, yearly, two-yearly or
three-yearly, depending on whether the team will visit the location every six months,

every year, every two years or every three years.

II. VACCINATION POLICY IN OCEAC

The policy outlined is a general policy which may be changed in response to local or
temporal epidemiological circumstances, to financial conditions and to other factors.
It covers most parts of a country, primarily the rural areas.

Polyvalent Teams

While we recognize the advantages of specialized teams which can rapidly conduct a

specific campaign, we prefer to have polyvalent teams which proceed more slowly and
deal with a number of disease problems at the same time . Vaccinations are most im-
portant, but there are other activities which must not be forgotten . It has been
noted that the population response is much greater when the visit by the team is ac-

companied by vaccination and sanctioned by the delivery of vaccination certificates.
Moreover, since it is difficult to achieve a good response from the population every
two years, we should take full advantage of each visit to do all that can be done.

None of the countries we are dealing with have at their disposal funds exceeding their
needs, and it is much more economical to do a number of things at one time than to have

1 Secretaire general, OCEAC
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to return to the same place several times . By this means, the same equipment, the

same staff, the same fuel will be used only once and the limited funds available will
not be used for a single special campaign to the disadvantage of other activities.

Vaccination Certificates

We believe that the delivery of personal vaccination certificates is essential, even

though the cost of such a certificate may be significant and its delivery time-con-
suming . The certificate is generally carefully kept and the issuance of a certificate
not only attracts people but also helps to prevent unnecessary vaccination of children
who have already been vaccinated . Additionally, mistaken conclusions regarding the
ineffectiveness of a given vaccine may be avoided, since very often people claim to

have been vaccinated against a given disease when in fact they have been vaccinated
against another . With the increased use of Ped-O-Jets, all vaccinations resemble each
other in the eyes of the villager . This problem may be partially solved by adminis-
tering vaccines at specific sites, i .e . left arm, right arm, left fore-arm, etc.

Pooling of Equipment

Vaccines and equipment are usually obtained through different sources . Some are
bought by the government and others offered by various organizations such as USAID,
FAC, UNICEF, etc . However, pooling of all available equipment must be an absolute
principle . It must be possible, for example, to preserve the 17/D yellow fever vac-
cine in refrigerators provided primarily for measles vaccine and to have it injected
by a team transported in vehicles provided by FAC along with other vaccines obtained

from other sources.

Preference for Simultaneous Vaccinations

On the basis of the conclusions arrived at by the 1967 OCEAC Technical Conference, it
appears that two simultaneous vaccinations are preferable to one combined vaccination
so long as we do not have the vaccines already mixed in a single multi-dose bottle.

Frequency of Visits

Each country must decide on its own cycle of visits depending on the funds available,
the number of its inhabitants, the number of mobile teams, the area of the districts,
the ease of communications, the laws prevailing in the country and on local permanent
or temporary circumstances . The frequency of visits may be fixed for the country as
a whole, or different frequencies may be chosen for different parts of the territory.

For a number of years now, OCEAC has formulated schedules for yearly, two-yearly, and

three-yearly cycles . Each has its advantages and its disadvantages . For various

reasons, particularly for ease of implementation and for the coverage provided, the

two-yearly cycle appears to us to be the best . It is of this cycle, therefore, that

I shall speak in greater detail.

IIr. ORGANIZATION OF A VACCINATION CAMPAIGN

It is relatively easy to give vaccinations, particularly with jet inejctor :4, and there

is no need for "specialists " who only perform vaccination . Knowledge of how to pre-

serve vaccines, of how to maintain and repair the equipment and how to inject the

vaccines is important, however . Equipment necessary for this purpose is as follows:

At the district centre, the following equipment must be available:
A freezer where dry vaccines requiring storage of -10°C to -20°C can be stocked, and

a refrigerator for those vaccines that mist be kept at +4°C.

Cold Chain

217



a freezer or portable refrigerator, preferably gas-operated, to be transported in the
vehicles used by each team for the transport and conservation of vaccines and the

refrigeration of ice-boxes.
one or two isothermic chests to carry vaccine when the vehicle containing the freezer

is not nearby, or when it is necessary to put the vaccine temporarily in a cold

place during an interruption in vaccination procedures.

Any district which does not have this equipment or any team which is unable to renew

its ice-boxes daily must not undertake vaccination campaigns, except for smallpox
and BCG campaigns, for which vaccines are more stable than, for example, measles or

yellow fever vaccine.

Ped-O-Jet

Small series of vaccinations may be given with needles or vaccinostyles . But in the

case of a real mass campaign it is preferable to use jet injectors . Doubtless, the

Ped-O-Jets are less indispensable if vaccinations are integrated into routine activi-

ties, but they simplify the work considerably and experience has shown, particularly
as regards smallpox vaccination, that take rates are better than when given by scari-

fication or by multiple pressure.

It is necessary, however, to have a staff well-trained, not only in the use of the
Ped-O-Jet, but also in its maintenance and repair . Staff members must also know
exactly when the Ped-O-Jet must be used with the sub-cutaneous nozzle and when the

intradermal nozzle should be used . Finally, all teams leaving on a vaccination tour

must be provided with a sufficient number of spare parts.

Although it is always possible to use a single Ped-O-Jet to vaccinate successively

with different vaccines the various age groups which are to receive different vacci-
nations, it is preferable to have several machines . It is thus possible to vaccinate
persons simultaneously (for instance, with smallpox vaccine in one arm and measles

vaccine in the other) instead of having to keep them waiting at the risk of seeing
many of them disappear . Finally, it must be anticipated that from time to time the
jet injectors will break down . Consequently, alternate equipment, such as syringes

and needles must be provided . Most failures reported in vaccination campaigns are
caused by the non-observance of these rules concerning refrigeration and the correct
use of the Ped-O-Jets.

IV . TWO-YEARLY CYCLE OR BIENNIAL PROGRAMME

The two-yearly cycle is the one we recommend, whenever circumstances allow it . The
age groups to be vaccinated and the vaccines to be used on each visit are shown in
Table 1 . The protection afforded to each person over a period of years may also be
seen . For clarity, we have assumed that the first year would be dedicated to the
initial phase of the measles campaign . Actually, this campaign has already taken place
everywhere and only the additional campaigns need still to be undertaken . Smallpox,
it will be noted, is systematically given to everyone on each visit . It is true that
this means giving more vaccinations than are necessary and will be more expensive.
However, it will provide extra protection with no major disadvantage other than the
consumption of vaccine . Since, unfortuantely, it is not possible to see 100% of the
population on each visit, a systematic revaccination on each visit will make it easier
to cover that part of the population which was absent on the preceding visit.

Let us go over some of the points of this schedule:

1 . Protection against Measles

Except for the first visit, during which all children aged 6 months to 5 years are

vaccinated, only children aged 6 months to 3 years are vaccinated . These are, of
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course, the susceptible and vulnerable age group . Additionally, children who
were vaccinated on the previous visit, when they were aged 6 months to a year,

	

2 -
will be revaccinated . For some this will be unnecessary, but it i£ a good pre-
caution, since we know that failures occur in this group because of the persist-
ance of maternal antibody . It appears that, particularly in rural areas, one
visit every two years is sufficient to keep the "susceptible" population at a low
level.

2. Protection against Tuberculosis

On each visit, all children 0 to 6 months old (those who are not yet old enough

to be vaccinated for measles) will be given BCG vaccine (half the normal dose)
as will, in the first year, all children aged 6 to 20 years . During the second
visit, children aged 4 to 9 years will be vaccinated . Thereafter, at each visit,
only children aged 4 to 20 years will be vaccinated.

Thus, every child will be vaccinated from the earliest age and revaccinated once
or twice until the age of 20 ; this is considered to provide sufficient protection.

3. Protection against Yellow Fever

It is impossible to vaccinate the entire unvaccinated backlog at one time . There-
fore, the 17/D yellow fever vaccine will be given on each visit to all children

who have been vaccinated against measles, or better still, where discrimination
is possible, to those among the children already vaccinated for measles who are
over one year old . Thus, in a few years, all susceptible children will have been
vaccinated . Every 10 years, beginning with the second or third visit, the entire
population over 10 years old will be vaccinated with the Dakar strain yellow fever
vaccine . Once, on the fifth visit, persons aged 10 to 13 years may be given this
same vaccine, in order to fill a gap.

It is to be noted that this is a general outline . For financial reasons, it may only
be possible in some cases to buy small quantities of Dakar strain yellow fever vaccine.
In this case, it would be possible to vaccinate each year part of the population over
10 years old so as to cover the entire population over a period of 10 years and to
revaccinate it every 10 years . If, again for financial reasons, it is impossible to
buy yellow fever vaccine for the entire population, it will be preferable to obtain
in the first instance only 17/D strain vaccine for the protection of children . Final-
ly, this protection could at first be limited to children living in areas recommended
as priority areas, particularly large urban centres . However, considering the gradual
decrease of the cost of 17/D strain vaccine produced in Dakar, it is not unreasonable

to hope that all age groups may soon be protected with this vaccine.

CONCLUSIONS

On the basis of what we now know, it is possible to associate several vaccinations.
In OCEAC, these will be integrated in the normal activities of polyvalent teams who

will visit all localities at least every two years . It will thus be possible to ob-

tain excellent coverage of the population . This schedule may be further improved
when we have evidence that the measles vaccine can be associated with BCG vaccine

with no disadvantages . This is at present being studied . If the results, which will

be made available in July, are favourable, (and we have reasons to believe that they
will), the vaccination schedules described here will be drastically simplified and
our last obstacles will have been overcome.
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Table 1 . Schedule of Vaccinations in a Two Year Campaign

(Frequency of visits - every 2 years)

	 Population Under 10	 Population Over 10

6 months to 4 to 5 6 to 9

	

10 to 20 Over 20

Year	 0-6 months	 3 years	 years	 years	 years	 years

	

1

	

S

	

Smallpox

	

S

	

S

	

Smallpox
BCG

	

Measles

	

BCG

	

BCG

17/D

	

3

	

S

	

S

	

Smallpox

	

Smallpox

BCG

	

M

	

BCG

17/D

	

5

	

S

	

S

	

S

	

S

	

Smallpox
BCG

	

M

	

BCG

	

Dakar
17/D

	

7

	

S

	

S

	

S

	

S

	

Smallpox
BCG

	

M

	

BCG

17/D

	

9

	

S

	

S

	

S

	

S
BCG

	

M

	

BCG

17/D

	

11

	

S

	

S

	

Smallpox

	

S

	

Smallpox
BCG

	

M

	

BCG

	

BCG

	 17/D

Continue thereafter as in 5th, 7th or 9th year in the table, depending on
whether or not it is necessary to vaccinate for yellow fever after age 10.

S

	

= Smallpox vaccine
BCG = BCG vaccine

17/D = 17/D strain yellow fever vaccine
M

	

= Measles vaccine
Dakar = Dakar strain yellow fever vaccine

Smallpox
Dakar



PROGRAMME COSTS AS RELATED TO VACCINATIONS, MORBIDITY AND MORTALITY
IN THE GAMBIA

P . J . N ' Dow l

During the attack phase of the programme, in which 315,000 smallpox and 81,000 measles
vaccinations were given in the Gambia, total costs for the campaign were $87,000
(Table 1) . For the smallpox programme alone, it was estimated that $39,000 would have
been spent . The calculated cost per smallpox vaccination was $0 .124 . The calculated
cost per measles vaccination was $0 .593.

During 1967, 4,150 cases of measles were reported . Since the conclusion of the attack
phase in April 1968, there have been only 43 cases of measles reported (through 22

March 1969) . Thus, a year after the initial programme, reported measles was reduced
by at least 90% and with continued vaccination the incidence of the disease should be
able to be maintained at this new low level . Based on a potential incidence of 14,000
cases of measles a year, we estimate that for $48,000, more than 13,000 cases of measles
were prevented . This is a cost of $3 .69 per case prevented . Using a case mortality
rate of 5%, the estimated cost per death prevented is $73 .85.

A breakdown of the major components of the overall costs for the programme permits the

identification of particular expenses, which can then become the target of a cost re-
duction campaign . In the Gambia, the two most expensive items were the cost of measles
vaccine and the cost of U .S . technical advice.

There are several ways to reduce the overall expense of the vaccine:

1. More specific definition of target age group . Much vaccine is wasted in the vacci-
nation of immunes . There will be immunes in every age group, but in progressively
larger proportions in progressively older groups . We have estimated that in our
initial programme, in which measles vaccine was given to everyone between 6 months
and 6 years of age, approximately 60% of all vaccinations were given to persons
who might be immune . This percentage can be reduced by either reducing the age
limits of the group, or, preferably, by a process of selecting immunes out of the
target group for exclusion from vaccination . As the programme undertakes continued
maintenance vaccinations, additional care will have to be exercized to avoid re-
vaccinating children who were vaccinated for measles during a previous campaign.

2. Reduction of loss of vaccine . Vaccine loss can be diminished by reducing the num-

ber of shots fired while testing a Ped-O-Jet by preventing vaccine spoilage through
better conservation procedures, and by using smaller vaccine vials to avoid dis-
carding excesses of reconstituted vaccine.

3. Reduction in the dose of vaccine . Obviously, a reduction in the size of the im-

munizing dose would reduce the cost per child immunized . We are aware of the

interesting work in this area by our colleagues in Dakar, as well as other research
workers, and are hopeful that in the not too distant future a reduction in the in-
dividual dose of measles vaccine will be a possibility.

4. Reduction in the cost of vaccine . We are, indeed, pleased to learn about the recent
30% decrease in the price of further attenuated measles vaccine being made available

from the United States . From discussions with some representatives of drug firms
based in the United Kingdom, I am glad to report that the trend is more general, as
evidenced by the price of vaccines indicated in their quotations.

t

	

1 Deputy Director of Medical Services, Medical Health Department, Bathurst, The Gambia



The second largest portion of the total cost of the Gambian attack phase was the amount

of money charged to time spent by U .S . technicians . One would expect this to be a

continually decreasing cost as the effect of training of our local personnel began to

be manifest . Indeed, during the first year of our programme, approximately 130 U .S.

advisor days were spent in the Gambia . During the subsequent year, this was reduced

to 31 days.

There are additional factors which need to be considered in a cost-conscious approach

to the organization of mobile campaigns:

1. A collection point system in which several villages come to a central point versus

the village-by-village approach . Relative coverage rates could be compared using
the two techniques and a decision on operational strategy made on the basis of

savings in terms of time and gasoline and the relative coverage rates observed.
So far in the Gambia we have continued to use the village-to-village approach.

2. The use of semi-permanent bases of operation with teams returning to the same
base for periods up to one month as opposed to the teams sleeping in the last
village vaccinated that day or in the first one to be vaccinated the following

day.

A strategy involving the use of semi-fixed bases of operation is more costly in
terms of lost time and gasoline but its use must be evaluated against refrigeration

requirements, team morale, superivory control, etc.

3. A final point, obvious as it is, will be made for the sake of emphasis . It con-

cerns not so much a reduction of costs per se as it does the broader uses of the
same operation . I am referring to the possibility of increasing the number of

antigens offered as a means of taking a greater advantage of the delivery system
used . As a natural outgrowth of our first two years experience with measles/small-
pox vaccinations, the Gambia strongly endorses the concept of a multiple antigen
vaccination programme . We are hopeful that such a programme can become an oper-

ational reality in the very near future .



Table 1 . Costs of Attack Phase of Smallpox/Measles Programme in the Gambia

Cost of Combined Percent Estimated Cost Percent of
Smallpox/Measles of for Smallpox Total for

Programme Total Alone Smallpox Alone

$37,400 .00 43

4,550 .00 5 4,550 12

800 .00 1 400 1
4,400 .00 5 2,200 6

200 .00 1 100 (0 .3)
700 .00 1 350 1

6,000 .00 7 6,000 16
1,150 .00 1 1,150 3
1,100 .00 1 14,880 39
19,700 .00 21 4,000 10

4,000 .00 5 4,700 12
7,000 .00 8

$87,000 .00 99 38,330 100

* These items were prorated over 2 years . Thus, their cost during the attack phase
represents one half their total cost . The Ped-O-Jets and vehicles could probably
be prorated over a 5 year period, thus these data should be considered as maximum
amounts.

**Computed at $98 .29 per adivosr day . 139 days represents	 $ 13,662
Gasoline per team 	 $ 3,686
Apportioned cost of Atlanta and Lagos administrative support 	 $ 2,400

Item

Measles Vaccine
(85,000 doses)
Smallpox Vaccine

(350,000 doses)
Syringes, Iodine, Cotton
Ped-O-Jets*
Ped-O-Jets parts
Refrigerators*

Trucks*
Truck Spare Parts

Field Equipment*
U.S . Aid Technicians**
Direct Gambia Costs
(Petrol, etc .)
Indirect Gambia Costs

(personnel, etc .)

TOTAL

$ 19,748
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SUMMARY

D . A . Henderson )

The papers and discussions dealing with programme operations have clearly pointed up

the future direction which this programme may take and the future would appear to be
promising indeed . Certainly, the methods employed in programmes in different countries

and in various areas within a given country have been, are and will be diverse . In

some areas, the small specialized teams have been found most effective, in others the
multipurpose teams ; some have found the jet injectors to be indispensible while others
have favoured the bifurcated needle ; most programmes have vaccinated at assembly points

while some have found the home-by-home approach to be most useful ; traditional vacci-
nation schedules have been questioned and alternative schedules proposed . However,
the most important principle, so vividly illustrated in this session, is that there is

no single, universallyapplicableformula for the conduct of a successful immunization
programme or, more broadly, for a programme of disease control or eradication.

The ultimate objective of this programme is to eradicate smallpox and to control measles
A dual approach is employed ; the specific attack, based on the interruption of trans-

mission through application of case and outbreak containment measures and the more
general attack which consists of the widespread administration of vaccine to raise
the overall immunity of the population . We should like to execute these procedures
as efficiently and as economically as possible . While a rigid, universal formula for
execution of these aspects of the programme would be administratively " tidy " , (and
such is regrettably too often the dream of international planners), it is abundantly

clear that the differences from country to country in terms of existing health
structures, in terms of geographical, political and ethnic differences and in terms
of available resources, recommend quite different methods in different areas . It is
also quite clear that different methods have been comparably successful.

I would hope, however, that none of you have now decided, once and for all, that you
have perfected the ultimately efficient methods and techniques . The methods in use
will need to be evaluated constantly through assessment and surveillance and examined
frequently in terms of costs of the programme and benefits to the population . Modi-
fication and adaptation is to be expected and desired . I would hope that this
critical examination would continue and that your observations will be conveyed to
others elsewhere in the world.

I believe this eradication programme has served to open up new vistas in immunization
techniques and in disease surveillance . In considering the future, let us not forget
that preventive medicine is far less costly than curative medicine and that immuniza-
tion, by and large, is the least costly procedure in preventive medicine . In many
of the countries in this region, consideration is being given to the possibility of

extending this programme to the control of other diseases through immunization . I
believe this is sound . In so doing, I would urge, however, that four points be kept
in mind:

1 . Immunization schedules and practices recommended for use in Europe and North
America should be re-examined in their entirety . None of those of which I am
aware are fully relevant to the needs and resources of countries in other parts
of the world (and, for that matter, I am not so certain that most are optional
for Europe or North America either) . Vaccination schedules and use should be
carefully reconsidered as they pertain to African needs and resources . I am
confident that these schedules can and should be radically reconstructed to

balance maximum protection and minimum cost.

'Chief, Smallpox Eradication Unit, World Health Organization, Geneva.
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2. Vaccine potency must always be a matter of primary concern . I need only note
that when the global smallpox programme began, not more than 10% of vaccine in
use in endemic countries met requisite standards . I suspect that if we were to
check other vaccines in current use, produced in countries where there is no
independent national control authority, the result would be far worse.

3. Surveillance is the most vital part of the programme . As the objective of dis-
ease control programmes is to reduce disease incidence, some system is mandatory
to insure that incidence is indeed being reduced . This seems like a very obvious
axiom . As you know, however, millions upon millions have been "vaccinated " with
impotent vaccine, for example, in statistically successful programmes while
public health officials have complacently congratulated themselves as disease
incidence rose, either undetected or ignored . Unless some form of surveillance
is instituted to determine whether or not results are being achieved, it is
doubtful that a programme should be initiated at all.

4. The results achieved to date are not permanent . Newborns enter the population
each year ; migrants from poorly vaccinated remote areas and from other countries
congregate in town and cities . The threat of smallpox remains for all so long
as the disease persists anywhere . For this area, you may expect to be particu-
larly at risk for many years to come, particularly from Ethiopia, a country which

is recognized to be heavily endemic and which as yet has no programme whatsoever.
Thus, while looking to the new, we must not forget the old . Continuing programmes

of vaccination are requisite and, more than anything, constant vigilance .
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