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INTRODUCTION tions in both countries wete poor and the

Eradication programmes in a group of
contiguous countries of western and west-
central Africa began in 1967 and 1968, with
support primarily from the USA and techni-
cal assistance provided by the United States
Communicable Disease Center. East of this
area lay two of Africa’s largest countries—
Zaire and the Sudan (Fig. 18.1). (Zaire was
named the Democratic Republic of the Congo
from 1960 to 1971, but its present name is
used throughout this chapter for conve-
nience.) Their combined population in 1967
amounted to only about 33 million, but their
total area (approximately 4.85 million square
kilometres) was equivalent to that of the
whole of Europe, excluding the European
part of the USSR. Transport and communica-
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terrain was difficult. Zaire was in WHO’s
African Region and the Sudan in its Eastern
Mediterranean Region.

In the African Region, Zaire strategically
had the highest priority for the allocation of
WHO resources. Smallpox was endemic
throughout the country; in 1967, it account-
ed for one-third of the total number of cases
reported in the countries of central, eastern
and southern Africa. Indeed, of all the African
countries, only Ethiopia was to record more
cases after the Intensified Smallpox Eradica-
tion Programme began. Vaccinial immunity
was low throughout the country. Along its
lengthy western, northern and southern
borders lay 5 countries which had interrupted
smallpox transmission or seemed close to
doing so—Angola, the Central African Re-
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Fig. 18.1. Sudan and Zaire and adjacent countries.

public, the Congo, the Sudan and Zambia. In
all, these 5 countries reported 686 cases in
1965 and only 66 in 1966. Because of the
frequent movement of travellers across the
Zairian border, importations of smallpox
were inevitable. When they occurred, the
detection and control of the outbreaks, espe-
cially in border areas, were problematic owing
to the paucity of health services and the
difficulties of travel and communication.
The status of smallpox in the Sudan was
entirely different. A mass vaccination cam-
paign using freeze-dried vaccine had been
conducted throughout the central and north-
ern parts of the country between 1961 and
1963. The Sudan reported no cases at all in
1963, 1964 and 1966; in 1965, 69 cases
occurred as a result of importations. However,
in the country’s 3 southern provinces, which
had a population of about 2.5 million, govern-
ment health services were restricted to the
larger towns because of a protracted, devastat-
ing civil war. Thus, the status of smallpox in
the extensive rural areas of the south could
not be known with certainty. Even so, there
was hope that the disease might not be
present. No cases were being detected in the
towns, no imported cases from this area were
being found in adjacent countries despite the
considerable numbers of migrants and tra-
vellers, and reports reaching WHO from
revolutionary groups in the south indicated

that no known cases of smallpox were occur-
ring. Moreover, the area was sparsely popu-
lated, making the sustained transmission
of smallpox difficult.

Agreements to undertake eradication pro-
grammes were signed by the Zairian govern-
ment in November 1966 and by the Sudanese
government in April 1967. In both countries,
the plans called for the administration of
BCG (antituberculosis) vaccine to children
and adolescents at the same time as the whole
population was being vaccinated against
smallpox. It was the first time a national
programme had been attempted which in-
corporated the simultaneous administration
of the two vaccines. The concept seemed
sensible but, logistically, there were problems
because the BCG vaccine had to be adminis-
tered intradermally. In Zaire, inoculation was
performed at collecting points, and there it
eventually proved feasible to use the jet
injectors for both smallpox and BCG vacci-
nation. In the Sudan, however, the jet injec-
tors were not practical because in many areas
the population was not accustomed to assem-
bling at collecting points. Smallpox vaccine
was therefore administered with the bifur-
cated needle by vaccinators moving from
house to house, but the administration of
BCG vaccine by syringe and needle was too
cumbersome to permit this procedure. Ac-
cordingly, programme staff endeavoured,
without great success, to gather the children
at assembly points.

In addition to the problems inherent in
administering two vaccines rather than one,
both programmes faced other difficulties,
including those of conducting campaigns in
large areas in which civil disorder was preva-
lent. Moreover, in Zaire, trained manpower
in all sectors of government was scarce,
communication facilities were few, the
network of roads was limited and in poor
repair, and travel through dense tropical rain
forests was difficult. However, a highly
effective vaccination campaign began to take
shape there in 1968, and by July 1971 a
catefully assessed systematic programme had
been completed throughout the country
during which smallpox vaccine was given to
mote than 24 million persons and BCG
vaccine to mote than 11 million. The last
recorded case of smallpox appears to have
occurred in June 1971,

Because of the lack of trained staff and the
size of the country, organized surveillance
was not developed until after the completion
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of the vaccination campaign, and thus few
outbreaks were investigated. However, an
excellent surveillance system subsequently
evolved, which served to strengthen the
existing health structure and to confirm the
absence of smallpox. Between 1970 and 1986,
more than 400 cases of monkeypox, a disease
clinically resembling smallpox (see Chapter
29), were eventually discovered.

The hope that the Sudan would remain free
of smallpox was shattered late in 1968, when
increasing numbers of cases began to be
detected among persons living in the war-
stricken south near the Ethiopian border and
among migrant agricultural labourers from
that area. Meanwhile, a mass vaccination
campaign had been initiated in provinces in
the central part of the country, but it was
disrupted by the occurrence of cholera in
1970-1971. Although the investigation and
containment of all suspected cases in a
country believed to be smallpox-free were
considered by WHO to be of high priority, no
programme for the purpose was developed.
Smallpox spread across the country in 1970
and 1971. In only 2 African countries that
were free of smallpox in 1967 did endemic
smallpox become re-established, and the Su-
dan was the first of these. Finally, in January
1972, a Sudanese medical officer took the
initiative of developing a surveillance-con-
tainment programme which interrupted
transmission with such unexpected rapidity
that WHO consultants recruited to help to
strengthen the operation arrived just as the
last cases were occurring. Thereafter, Sudan-
ese surveillance teams assisted Ethiopian staff
in search activities along the border, as well as
in Ethiopia itself.

ZAIRE
Background

Zaire, Africa’s third largest country, is
mostly low plateau (average altitude, 500
metres), comprising the central basin of the
Zaire (formerly Congo) river and its tribu-
taries. Higher plateaux surround the low
plateau, rising to mountains in the east.
Extending 2300 kilometres from east to west,
much of the country is covered by dense
tropical rain forest, giving way at higher
elevations to wooded savanna and grassland.
Throughout central Zaire, temperatures are
uniformly high (24-27 °C), as is the humidity.

In 1967, almost 909, of the inhabitants were
rural dwellers, many living in clusters of 10—
20 houses along roads or tracks. Of the
233 000 kilometres of roads, only 3000 kilo-
metres were of the all-weather asphalt type. In
extensive riverine tropical rain forest areas,
villages could be reached only by boat or on
foot. Kinshasa, the capital (then called Léo-
poldville), was the largest city in tropical
Africa (population, about 1 million), but
there were 9 other cities in Zaire with
populations of 100 000 or more. Telegraphic
and postal services were limited and unreli-
able; communication among the various tri-
bal groups, speaking more than 200 different
languages and dialects, posed a problem.

Zaire became independent in June 1960 but
within a week, an army mutiny and threat-
ened secession brought in a United Nations
peace-keeping force, which remained for 4
years. A large-scale United Nations technical
assistance programme was also initiated and
continued in operation until 1969. With the
departure of the United Nations forces, rebel-
lion recurred throughout the north-eastern
provinces and sections of those in west-central
Zaire. After the autumn of 1965, the conflict
gradually subsided, but security in parts of the
country remained a problem for several years.
During the long period of fighting, roads and
bridges were destroyed or deteriorated, and
the structure of the health services was greatly
weakened. Not surprisingly, few persons were
vaccinated against smallpox during this time.

Trained personnel throughout the country
were propottionately far fewer in Zaire than
in most African countries. Primary education
had been made widely available during the
1950s, but few people had been educated in
secondary schools or institutions of higher
learning. There were, for example, no
national physicians in 1960, only 88 in
1965 and only 221 in 1970.

Because of the dearth of educated national
staff, United Nations and bilateral technical
assistance programmes provided many of the
necessary senior and middle management
personnel for the government. In the health
sector, there were, in 1965, 427 foreign
physicians, of whom 86 were provided by
WHO and 75 by Belgian and French assist-
ance; the remainder worked primarily in
mission hospitals and clinics or were under
contract with the government.

To carry out a national programme with
the situation as it was in 1967 represented a
formidable undertaking.
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Smallpox Before 1967

During the decades preceding the begin-
ning of the progtramme, several thousand
cases of smallpox had been recorded annually
in Zaire, but, because reporting was poor, this
represented only a minute fraction of the total
which had occurred. The disease was preva-
lent throughout the year, with no seasonal
fluctuations. Mass vaccination campaigns had
been conducted sporadically in urban ateas
and in some rural districts, but vaccination,
employing locally produced liquid vaccine,
was frequently unsuccessful.

It is probable that both variola major and
variola minor prevailed in the country at
different times. However, from 1962, small-
pox with a case-fatality rate of 5-159,, similar
to that in western Africa, was most widely
prevalent. Official reports from Zaire usually
distinguished between variola major and vat-
iola minor (Table 18.1). From these data, the
inference might be drawn that variola major,
similar in severity to that which occurred in
Asia, coexisted with variola minor. During
the course of the programme, however, it
became apparent that health staff usually
based their reports simply on the severity of
the disease. Milder cases were customarily
reported as variola minor and more severe
cases as vartola major.

Before 1962, overall case-fatality rates were
below 59,, but subsequently they ranged
from 59, to 159,. Since no changes are
known to have occurred in reporting prac-

tices, it is presumed that a more serious form
of the disease became more widespread about
this time. After 1962 there were occasional
undocumented anecdotal teports of outbreaks
with few or no deaths; conversely, in Kin-
shasa 2 1961-1962 epidemic was reported in
which 280 (279%,) of 1021 cases died. How-
ever, in the Kinshasa outbreak almost all the
cases reported {(of which 709, were in chil-
dren under 5 years of age) were of the more
severe type, requiring hospitalization.

Whatever the cause of the higher case-
fatality rate, the government authorities of
the newly independent country, as well as the
foreign medical officers working there, were
concerned about smallpox. In 1962-1963,
they held meetings with the WHO medical
officer for smallpox from Geneva to plan a
pilot programme in one of the provinces. It
was hoped that this would be followed by a
national smallpox vaccination campaign.
WHO was asked to provide medical officers,
vehicles and equipment, but because of civil
war, it was not possible to follow up the
request. Meanwhile, smallpox vaccination
throughout the country all but ceased. In
1965, WHO was again approached with a
fully elaborated plan for a 4-year country-
wide vaccination campaign, during which
smallpox and BCG vaccines would be
administered simultaneously. Such a pro-
gramme had not been attempted before, in
part because of the problems inherent in
administering BCG vaccine.

Up to 1964, the administration of BCG

Table 18.1. Zaire: number of reported cases of and deaths from smallpox, and case-fatality rates, 1956-197

Variola major? Variola minord Total?
Year Number of Number of Case-fatality ~Number of Number of Case-fatality Number of Number of Case-fatality
cases deaths rate (%) cases deaths rate (%) cases deaths rate (%)

1956 970 157 16.2 3693 63 1.7 4663 220 4.7
1957 256 44 17.2 |1 694 22 1.3 1950 66 3.4
1958 57 5 8.8 1 124 11 0.9 118l 16 1.4
1959 369 44 1.9 2666 30 I.1 3035 74 2.4
1960 . . .. .. | 408 .. -
1961 .. .. .. - .. .. 3624 149 4.1
1962 2430 498 20.5 1 345 43 3.2 3775 541 14.3
1963 4097 668 16.3 1 426 42 2.9 5523 710 12.8
1964 1 964 136 6.9 1298 26 2.0 3262 162 5.0
1965 1 990 255 12.8 1793 8l 4.5 3783 336 8.9
1966 .. . .. .. . . 1913 171 8.9
1967 .. .. .. .. . .. 1 479 12 7.6
1968 2995 304 10.1 805 9 1. 3800 313 8.2
1969 | 944 207 10,6 128 0 0.0 2072 207 10.0
1970 -b -b -b -b -b b 716 69 9.6
1971 -b -b -b -b -b -b 63¢ 3 4.8

4 | =data not recorded.

bFor reporting purposes, no distinction was made between variola major and variola minor.

CIncludes 2 cases of chickenpox Incorrectly notified as smallpox.
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vaccine required that each potential vaccinee
should be visited twice, with an interval of 2
days between visits. At the first visit, 2 non-
infectious purified protein derivative (PPD)
of the mycobacterium was injected intrader-
mally, and 2 days later the site of injection was
examined. The presence of a specified amount
of induration at the test site indicated that the
child had been infected with tuberculosis.
Such children would not benefit from vacci-
nation and thus were excluded from the
group given BCG vaccine. The possibility of
vaccinating all children, irrespective of
whether or not they had had tuberculosis, had
been considered, in order to eliminate the
cumbersome and time-consuming process of
prior testing with PPD. However, the occa-
sional occurrence of unusually severe reac-
tions to vaccine in the already infected group
had contraindicated this approach. The WHO
Expert Committee on Tuberculosis (1964)
discussed the question at length and con-
cluded that, as a practical matter, there was
little choice in many countries but to elim-
inate testing with PPD on the premise that
the overall benefits conferred by a logistic-
ally simplified BCG vaccination campaign
outweighed the risk of a few serious reactions.
This change in procedure made it more
feasible to administer both vaccines at the
same time. Moreover, because UNICEF was
supporting many national BCG vaccination
campaigns, but not those for smallpox, it was
hoped that a combined campaign would elicit
from UNICEF material assistance in the form
of transport and equipment. The plan called
for a national staff of 650, supported by 9
medical advisers, an operations officer, a
statistician and an administrator made avail-
able by WHO. The magnitude of the pro-
gramme and the proposed substantial com-
mitment of government resources reflected a
degree of interest in smallpox eradication in
Zaire that was exceptional in African
countries.

The Eradication Programme Begins,
1967-1968

Because of the considerable United Nations
and WHO commitment to Zaire, an office in
WHO Headquarters rather than in the WHO
Regional Office for Africa coordinated the
Organization’s activities in Zaire until 1968,
dealing with such matters as the recruitment
of staff and the procurement of supplies. In

November 1966, a medical officer from the
Smallpox Eradication unit at Headquarters
held discussions with national and WHO staff
in Zaire and finalized a similar although
somewhat more modest plan than that origin-
ally proposed by Zaire. Most of the support
was to be provided by WHO, UNICEF
agreeing to supply only the BCG vaccine, as
well as the needles and syringes for its
administration.

The overall operational strategy for vacci-
nation was not dissimilar to that in other
African countries. It called for 4 large vacci-
nation groups, each composed of 6-8 teams.
Each group would be directed by a WHO
medical officer and, where available, a Zairian
counterpart. Every team would have a
supervisot; 3 pairs of vaccinators (a “vacci-
nation unit”), one of each pair giving small-
pox vaccine and one BCG vaccine; and a
“control unit” of 3 vaccinators and a sanitary
agent to visit a sample of the villages one week
after vaccination to verify coverage and
vaccination results. It was expected that each
pair of vaccinators would be able to give 140
smallpox vaccinations and about 70 BCG
vaccinations a day. Smallpox vaccination
would be performed by scarification and BCG
vaccination by intradermal inoculation using
a syringe and needle. Village chiefs and local
authorities would be notified in advance and
asked to bring the people together at a
convenient collecting point. In view of tribal
and linguistic differences from area to area,
local recruitment and the secondment of
personnel from existing health services were
anticipated.

The WHO senior medical officer was to be
designated “co-director” of the programme
rather than “adviser”, in recognition of the
more substantial role that the Organization
was intended to play. In addition to the 4
medical officers who were to head the vacci-
nation groups, WHO was also to provide an
administrator, a public health nurse and a
statistician—in all, 8 staff members, plus
short-term consultants. The government
complement was expected to amount to 363
petsons, of whom 260 would be vaccinators.
The cost to the government was set at
US$353 800 for the 1967 pilot project and
at US$677 000 annually for the principal
“attack phase”, which was scheduled to ex-
tend from 1968 to the end of 1970.

At the outset, WHO provided 34 Land
Rovers with trailers, 6 trucks, 5 outboard
motors, 14 motor cycles, 10 refrigerators plus
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Table 18.2. WHO support for the Zaire pro-
gramme, 1967-1975 (US$)a

Supplies and Personnel and

Vear equipment other costs Total

1967 160 869 69 428 230297
1968 48616 82238 130 854
1969 259 254 87 674 346 928
1970 99761 149 097 248 858
1971 28 884 251 046 279 930
1972 120 198 238 488 358 686
1973 78512 130 402 208914
1974 78051 130043 208 094
1975 37942 105 065 143 007
Total 912087 1243 481 2155468

4 Excluding the cost of 36 878 000 doses of vaccine.

camping gear, office equipment, megaphones
and other miscellaneous supplies. WHO’s
support for this programme up to 1974
represented, on average, about 8.59 of all
funds earmarked for smallpox eradication in
the Organization’s regular budget (Table
18.2).

Following completion of the mass vacci-
nation campaign, it was expected that main-
tenance vaccination would be continued by
the established health units, which by 1972
included 302 hospitals, 45 clinics, 2705 dis-
pensaries and 242 maternity wards. Little
attention was paid to reporting and surveil-
lance in the 1966 plan of operations, reflect-
ing the minimal interest in this component of
the programme before 1967. As was stated in
the plan: “Long-term objectives are to main-

PRESILE

Plate 18.1.
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tain smallpox eradication by appropriate
surveillance methods as will emerge from
experience and evaluation.”

The post of WHO co-director was assigned
toDr Vladimir Zikmund,a WHO epidemiolo-
gist already working in Zaire ; Dr Lekie Botee,
ayoung Zairian medical officer, was appointed
the national co-director—he was to serve in
thisrole with great distinction throughout the
early phases of the programme and later, to
provide invaluable support as Director-
General of Health Services.

The plan called for a pilot programme, to
be initiated in 1967, in the course of which 2
groups would administer 2.86 million vacci-
nations; a full-scale programme, employing 4
operational groups, was scheduled to begin in
1968. Completion of the vaccination phase
was foreseen by the end of 1970.

Because of difficulties in organizing so
extensive a programme in a country only
beginning to recover from civil war, progress
was slow at first. Equipment began to arrive
in July 1967 and most had been received by
October. Two WHO medical officers, already
assigned for work in Zaire, were transferred to
the programme and a part-time finance of-
ficer was made available. At this point, efforts
to recruit the remaining promised comple-
ment of WHO staff all but ceased. WHO’s
technical assistance programme in Zaire di-
minished significantly in scope as from 1967
1968, and responsibility for the Organiza-

A: Lekie Botee (b. 1930), the first Zairian co-director of the smallpox eradication programme in

Zaire; when, later, he became Director-General of Health Services of Zaire he continued to play an active role
in the programme. B: Pierre Ziegler (b. 1925), WHO co-director from 1968, was instrumental in redirecting

operations and in establishing a management system.

G. PRESTHUS, 1970
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tion’s activities in Zaire was transferred to the
Regional Office for Africa, which had only a
small staff, a host of countries to serve and a
staggering array of problems. Repeated pleas
for additional staff were made but more thana
year was to elapse before an administrative
officer arrived; not until July 1971 was the
promised complement of WHO staff made
available.

Preparations for the field programmes
were handicapped by the need for the medical
officers to spend much of their time on
administrative matters, including the cre-
ation of a central administrative office, the
clearance of supplies through an inefficient
customs office and their inventory and stor-
age, and the shipment of vehicles and equip-
ment to provincial capitals which were to
serve as bases for field operations. Obtaining
the release of government funds was yet
another problem which persisted throughout
the course of the programme, not infre-
quently requiring special intervention by the
Minister of Health when depleted allocations
threatened to stop activities. The part-time
WHO finance officer, Mr S. O. Axell, wise in
his knowledge of government, eventually
obtained agreement to have the allotted
funds deposited in a special bank account,
and, in time, several such accounts were
opened. When delays occurred in obtaining
the funds allocated, especially at the begin-
ning of a fiscal year, and the principal account
was empty, reserves in the auxiliary accounts
were used until the crisis could be resolved.

Because of the difficulties in getting the
programme started, the pilot project in 1967
was limited to Kinshasa. It was not an
auspicious beginning. The WHO co-director,
seeking to ensure a thorough vaccination
coverage, proposed that a census should be
taken at the same time as the vaccinations
were performed so that it could be known
precisely what proportion of the population
had been vaccinated. Thus, the vaccinators
were instructed to prepare a separate card for
each family, listing all members by name,
age and sex and noting the date of vaccina-
tion. Later, an assessor visited each house,
issued a special vaccination certificate to each
individual successfully vaccinated and revac-
cinated those whose vaccination had not
taken or who had been missed. The process
was cumbersome and time-consuming. On
average, the vaccinators performed only 20—
30 vaccinations a day, and the Kinshasa
programme concluded with only 220 000

1968

1969

1970

400 km

1971 (June) 0

Fig. 18.2. Zaire: areas whose population was vacci-
nated in the systematic campaign, 1968—-1971.

persons having been vaccinated in a target
population of 1 million. Although the meth-
odology was obviously faulty, no changes
were made as the programme shifted from the
pilot project stage to a mass vaccination
campaign.

Three vaccination groups had been ex-
pected to begin work in 1968, but with only
2 WHO medical officers available to direct
them, the programme was launched in only 2
provinces—East Kasai and Equateur (Fig.
18.2). In February, more vaccinators were
recruited and trained and, in March, approxi-
mately 70 staff began work in East Kasai and
60 in Equateur. On 29 March 1968, a
presidential decree gave the programme offi-
cial status. For smallpox vaccination, most of
the staff used the newly available bifurcated
needles. In East Kasai, a number of jet
injectors, such as were then in use in Brazil
and western Africa, were supplied for large-
scale vaccination at collecting points.

The jet injectors immediately proved to be
widely favoured by the population and per-
mitted the teams to vaccinate many more
petsons each day. However, the operational
problems which characterized the pilot pro-
ject worsened. The efficiency of the jet
injectors was compromised by 3 facets of
the programme: (1) the complex enumeration
process; (2) the need to distribute vaccination
certificates; and (3) the coordination of
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smallpox vaccination with the time-consum-
ing intradermal inoculation of BCG using a
syringe and needle. Other methods were tried
for enumerating the population. Special
teams visited each area before vaccination and
collected information by house-to-house
visits or at collecting points. To simplify the
process further, it was decided to record only
the names of the heads of households, along
with the number of household residents. In
addition, efforts were made to persuade vil-
lage leaders to provide this information.
However, it was discovered that the number
of people recorded as having been vaccinated
in each village was greater than the total
enumerated, the discrepancy being accounted
for by an inadequate enumeration process and
the fact that many individuals from outside
the area attended the vaccination sessions. It
became apparent that enumeration was a
futile exercise. The name of the individual
concerned had to be written on each vacci-
nation certificate, after which it was stamped
with an official stamp. For each jet injector in
operation, on average 6 clerks were required
to prepare the certificates. Lastly, the admin-
istration of BCG vaccine was an awkward
procedure, often requiring, as one observer
noted, 2 persons to hold the child and a third
to inoculate.

The staffing patterns of the teams were
changed to assign more persons to clerical
work and to BCG vaccination, but progress
remained discouragingly slow. By the end of
September, smallpox vaccine had been given
to 1477 000 people and BCG vaccine to
644 000; at this rate the country-wide pro-
gramme would have taken 8 years to
complete.

The Restructuring of the Programme,
September 1968

In September 1968, a new WHO co-
director—Dr Pierre Ziegler—was appointed.
Dr Ziegler had previously served for 16 years
in Chad directing a mobile disease prevention
and treatment service. During 1967, he
worked there with United States Communi-
cable Disease Center staff in the smallpox
eradication—measles control programme and
understood clearly the practicalities of exe-
cuting a field programme. Dr Ziegler and Dr
Lekie Botee decided to cease the enumeration
activities. Instead, a sample survey of 59, of
the villages was conducted after 6-8 days to

assess the take rates of smallpox vaccination,
and again after 2-3 months to assess the take
rates of BCG vaccine and overall vaccination
coverage. The problem of vaccination certifi-
cates proved to be more difficult to deal with
because the government insisted on their use
and the population was accustomed to re-
ceiving them. Procedures for their issuance,
however, were greatly facilitated by requiring
a member of the team to stamp the certificates
and by asking the vaccinee to enter his or her
name on the document. Finally, the teams
began to use the jet injectors to administer
BCG vaccine as well, a recently (albeit incom-
pletely) evaluated technique of BCG vacci-
nation. WHO regional personnel and nation-
al tuberculosis advisory staff, in deference to
tradition, objected to the adoption of this
practice, but eventually acquiesced when Dr
Halfdan Mahler, then Chief of the WHO
Tubetculosis unit, endorsed it and ordered all
to cooperate.

Each vaccination group was reorganized to
consist of 5 teams, each with a Land Rover
and 5 jet injectors. Every team had 6
members—the team leader, 1 vaccinator
for smallpox vaccine and 1 for BCG vac-
cine, a person to stamp and distribute certifi-
cates, another to tally the vaccinees and
reconstitute the vaccine, and a driver. One
additional team worked with each group to
contact the chiefs of all villages 1 or 2
days before the vaccination teams arrived, to
explain the programme and to obtain the
cooperation of village leaders. An assessment
team made up the rest of the field staff.

Each operational group maintained a head-
quarters in the capital city of the province in
which it was working and temporary field
camps as it moved through the province. In
addition to the field teams, each group had a
small administrative unit—a total comple-
ment of about 50 persons. Each group was
equipped with 10 Land Rovers, 2 trucks, 30
jet injectors and several refrigerators. Each
team had specific daily and monthly targets,
but was allowed a certain flexibility in its
schedule to accommodate the need for fre-
quent long trips by boat and on foot.

The pace of activity began to increase.
During the last 3 months of 1968, as many
people were vaccinated as during the first 6
months of the programme. By the end of the
year, 2275000 smallpox vaccinations had
been performed over a broad area stretching
across the central part of the country. Here,
assessment revealed that, except in the most

















































































