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INTRODUCTION 

Progress in smallpox eradication through­
out most of Africa was more rapid than in 
Asia, despite the fact that the majority of 
African countries had less developed health 
service infrastructures, poorer roads and com­
munications and proportionately fewer 
health personnel. The rapidity with which 
smallpox was eliminated in an area embracing 
21 countries of western and central Africa 
(Fig. 17.1) was especially significant. Pro­
grammes in all but one of the countries in this 
region were supported by the United States 
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Agency for International Development 
( AID) with technical direction and coordina­
tion provided by the United StatcsCommuni­
c.able Disease Center (COC). later called the 
Centers for Disease Control. Most national 
programmes in this area began early in 1967 
and all were fully operational by January 
1968. By September 1969. every country 
except Nigeria had interrupted smallpox 
transmission, and in May 1970, only 3½ years 
after field operations had begun, the last case 
in this region was detected. Within this brief 
span of time, smallpox had been eliminated 
from some of the least developed and most 
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850 SMALLPOX AND ITS ER.ADICATIO 

heavily infected countries in the �·orld­
from a contiguous area gre:uer in size than the 
continental USA, inhabited by 111 million 
people (the estimated population in 1967). 

From ovembcr 1965, when the USA 
decided to support the smallpox eradication 
effort in western and central Africa, this 
programme played a pi-.·ot.al role in the 
ultimate achievement of global eradication. 
The resolve of the USA to commit substantial 
resources lent encouragement to the Nine­
teenth World Health Assembly's decision in 
t 966 to embark on the Intensified Smallpox 
Eradication Programme. Programme staff 
made important early contributions to the 
de\·clopmcnt and improvement of field oper­
ations; their observations changed the under­
standing of the epidemiology of smallpox and 
served to alter the global strategy. The dem­
onstration that smallpox could be eliminat­
ed rapidly throughout such a vast developing 
area provided a crucial unpetus to pro­
grammes in other countries and convincingly 
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showed that the goaJ of eradie2tion was 
realistic, even in areas in which health �rviccs 
were the least adequate and in which difficult 
proble�en civil war-had to be sur­
mounted. Firully, many individuals who 
acqufrcd experience in this regional pro­
gramme subsequently made important con­
tributions to the development and execution 
of programmes in other parts of the world. 

The activities and decisions leading to the 
dcvdopment of this endeavour arc thus of 
particular significance. Interestingly, despite 
the importance of the programme, the USA's 
decision to contribute to it did not result from 
a considered policy judgement to support the 
WHO Intensified Programme as such. Rath­
er, it began as an ancillary objective in a multi­
country programme for the control of metilcs 
in many of the less populous countries of this 
region. 

After the programme had begun, the staff 
of CDC bore full responsibility for its techni­
cal guidance and coordination, although they 
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Fig. 17.1. Western and central Africa: countries that partlcipued In the smallpox eradkadon and meHles 
control programme, 1967-1971. The bold lines and circled numerals Indicate the country 1roopln1s under 
which the national procrammes are discussed In the text. 
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Changes in Political Status and Names or Countries 

In 1967, when the AID-supported regional programme began, all but 2 of the 21 
countries (Equatorial Guinea and Guinea-Bissau) shown in Fig. 17.1 were independent 
States. Liberia had enjoyed sovereignty since 1847 but 18 othen had become independent 
between 1957 and 1965. Thirteen had bttn colonies of France and were commonly referred 
to as francophone countries. These were the untral African Republic, Chad, the Congo, 
Cl>tc d'Ivoire, Dahomey, Gabon, Guinea, Mali, Mauritania, Niger, Scncga_l, Togo and 
Upper Volta. Cameroon, which had been administered jointly by Prance and the United 
Kingdom, was officially bilingual Four-namely, the Gambia, Ghana, Nigeria and Sierra 
Leone-had recently obtained independence from the United Kingdom. 

Equatorial Guinea (population in 1967, 278 000), a colony of Spain, became 
independent in 1968 and subsequently received supplies and equipment from the USA for 
smallpox and measles vaccination. Guinea-Bissau (population in 1967, 525 000), a colony 
of Portugal, became independent in 1974 after assistance from the USA to the regional 
programme had terminated. 

Two countries changed their names after the programme's conclusion. Dahomey was 
renamed Benin in 1975, and Upper Volta was renamed Burkina Faso in 1984. In this 
chapter, which describes activities before 1975, the former names, Dahomey and Upper 
Volta, arc u5Cd. 

kept in close contact with WHO staff respon­
sible for the global programme. WHO's 
contributions were modest, consisting mainly 
in the provision of bifurcated needles. an 
average annual subvention of USS200 000 to 
cover local C05ts, technical support to one 
programme (Mauritania) and the org2niza­
tion of activities pertaining to the certifica­
tion of eradication in 1976. The remarkable 
achievements in this part of Africa arc 
therefore primarily those of the national 
governments and staff, AID and the person­
nel of CDC. 

TI-IE REGION OF WFSl'ERN AND 
CENTRAL AFRICA 

Within the rtgion defined in this book as 
western and central Africa wae 21 countries, 
of which 14 reported casn of smallpox in 
1966 (Table 17.1 � The predominant form of 
smallpox was variola major with a case­
fatality rate of 5-15%, Because established 
health services were few and reporting was 
very incomplete, the actual geographical ex­
tent of smallpox and its true incidence were 
unetrtain when the programme began. 

The region was diverse both in ecology and 
in culture. Rain forests predominated along 

the coast, giving way to savanna and finally to 
the Sahara dtSCrt. Throughout the region, 
hundreds of tribal groups speaking their own 
local language were organized into various 
tribal and theocratic societies which often 
transcended national boundaries. Road sys­
tems were genaally poor, communications 
were difficult, and newly created govern­
ments were only beginning to cope with the 
array of problems associated with the devel­
opment of education, agriculture, industrial­
ization and health services. Smallpox was but 
one of many problems for which resources 
were few and trained manpower was limited. 

CDC and WHO staff were in agreement 
that if smallpox could be eliminated from this 
entire region, importations would be infre­
quent and their containment would probably 
not present a serious problem. To the north 
lay the Sahara dtSCrt and the smallpo x-free 
countries of Morocco, Algeria and Libya and 
the Spanish province of Western Sahara. To 
the �st was the Sudan, then free of smallpox. 
To the south�ast of the region was the 
Democratic Republic of the Congo (later 
renamed Zaire), the only adjacent country 
infected with smallpox. It bordered on the 
untral African Republic and the Congo. The 
latter two countries, in 1966, were thought to 
be smallpox-free and there were few travellers 
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Tlble 17.1. Western and Central Africa: number of reported cases of smaHpox, by country, 1961-1970
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from the Democratic Republic of the Congo 
into either of them because of the difficult 
terrain and political restrictions on travel. 

In countries which had formerly been 
colonies of the United Kingdom, health care 
was provided primariJy through government 
or mission health centres or dispensaries, 
some of which performed smallpox vacci­
nation using glyccrolated or lanolin2ted vac­
cine produced in Nigeria or the United 
Kingdom, although many offered no immu­
nizations whauocver. Mobile health units 
periodically augmented the vaccination effort 
in Ghana and in parts of Sierra Leone and 
southern Nigeria. The control of smallpox 
outbreaks was the delegated responsibility of 
district or local medical officers and, in some 
instances, mobile medical field units. As in 
other countries, the health personnel re­
sponded with varying degrees of interest, but 
even where efforts were made to control 
smallpox, these were frequently unsuccessful 
because of the use of the heat-labile, some­
times low-potency vaccine. Of the countTies 
rdying on this approach, only Ghana and the 
Gambia had succeeded in achieving a substan­
tial measure of smallpox control. Ghana's 
success could be attributed to its mobile 
medical field units and to health inspcctori; 
who took special care in preserving the 
thermolabile vaccine and who diligently in­
vcstigattd and contained reported outbreaks 
by vaccination. The Gambia, too small in area 
and popular ion to permit long-sustained 
transmission of smallpox on its own, was 
partially insulated from importations by the 
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surrounding, comparatively well vaccinated 

population of Senegal. Liberia, in which a 
mass vaccination campaign with freeze-dried 
vaccine had been conducted in t 962, followed 
by a WHO-supported programme, reported 
few cases. In northern Nigeria and Sierra 
Leone., however, vaccinial immunity in 1967 
was especially low and smallpox was a serious 
problem. 

In the former French colonies, disease 
control was primarily the responsibility of 
multi-purpose mobile teams of the local 
endemic diseases control service (Service des 
Grandes End�mies), which systematically 
moved throughout the country endeavouring 
to reach each village once every 2-3 yea.rs 
(Richet, 1965; Labusquicre, 196 7). Govern­
ment health centres and dispensaries also 
existed but were less numerous and generally 
less well supported than in the former British 
colonies; mission hospitals and health centres 
were few. The multi-purpose teams adminis­
tered smallpox vaccine and undertook other 
preventive measures, such as those aimed at 
controlling yellow fever, trypanosomwis, 
yaws and leprosy. In most of the countries, a 
French-produced, freeu-dried vaccine had 
been used since the early 1920s (Fasquelle & 
Fasquelle, 1971 ). The degree of potency and 
stability of this vaccine is unknown, but when 
freeze-dried smallpox vaccine of reasonably 
high titre began to be used extensively in the 
early 1960s, and in areas in which the multi­
purpose teams continued to function, small­

pox incidence declined rapidly; in some 
countries, the disease had diuppearcd by 
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Plate 17.2. Paul Lambin, Minister of Hulth of Upper 
Volta (Burkina Faso), obtained support from the USA 
in 1961 for a national measles vaccination umpa:v,. 
This was followed by similar umpaicns in othe-,­
francophone countries of western Africa and. e•entu• 
ally, by the smallpox eradication and musles controf 
programme assisted by AID in 20 countnu of wuttm 
and central Africa. 

measles vaccine without Aamma-�I ul1n 
could be given safdy 10 African ch,IJrcn. 
Concern about its safety u,a lc-gi1im11t". ,,n t 
it was fcarc-d that the high fc\'t·r i1 indu tJ 
might prove harmful or e\'Cn faul ro childrtn 
suffering from such condirions a tubc-rcul i 
or malnutrition. 

With support from NIH, Or llarr)' �le)er 
and his colleagues studied a group of 600 
children in Upper Volta int 961 (Merer ct al. 
1964a). They demonstrated thu the nccinc 
without gamma-globulin could be adminis• 
tered with safetr and efficacy. Dr l.lmbin '11.'as 
imprcs__� by the results and rtqucsted the 
USA to pro\'ide support for measles ncci• 
nation for all young children throughout the 
country. This rtqucst "·as granted a.nd 
betwttn �o,·ember 1962 and �hrch t 963, 
the multi-purpose mobile teams of the ende• 
mic diS('aSCS control S('n·itt in Upptt Volta. 
assisted by Dr �lcycr and his colleagues. 
nccinated 731 548 children (ubusquierc, 
1967). The number of n-ported a.scs of 
measles declined sharply. and during the next 
2 years remained u·dl below pre,·iously re• 
corded le\'cls.. 

Information about this campaign was 
"·idcly communicated by Upper Volta to 
other member countries of a r�ional health 

< 
� 
CZ: 
< 
l: "' 
z 
... 

organi.ntion, the Organization for Coordina­
tion and Cooperation in the Control of Major 
Endemic Dise2scs in West Africa (Organisa­
tion de Coordination ct de Cooperation pour 
la Lutte contre les Grandes Endemics en 
Afriquc de l'Ouest-OCCGE), whose head­
quarters were in Upper Volta. The organin­
tion comprised most countries of the former 
area of French West Africa (Cote d'Ivoire, 
Dahomey, Guinea (until 1965), Mali, Mauri­
tania, Niger, Senegal and Upper Volta). At 
the request of OCCGE, AID agreed to 
support additional national campaigns, and 
thus it was arranged for Dr Meyer to conduct 
training and demonstration projects in 6 of 
the countries (Cote d'lrnire, Dahomey, Guin­
ea, �(ali, Mauritania and Niger) late in 1963 . 
During the follo\\·ing year, AID allocated 

·ss1 4i8 000 for the provision of vehicles, jct
injectors and mt'-asks vaccine to vaccinate 
25 ° 

0 of the children betwe<"n 6 months and 6 
un of a�e. To,,.·uJ the end of 1964, the 

meulc:s nccan.ui n Ciimpaigns began. 
,.\ID urf h.uJ �um('d that the execution 

pf the ump.11in "·ould be comparatively 
uu1 ·h1( r .ud, 1Hn 1hc uccess in Upper 
\'c:>tu .ant 1hc Ion c:cp<-raence of the multi­
PYfJ"-"'< mobile 1um an each of the countries. 
'lh, a t rhu n<>C all che endemic diseases 

n1r I 1er, 1 n \\trc of the amc quality as 
1h111n 1ppc, Volta "''a• not appreciated. The 
tn.,uan du I uhiN wtrt compounded by the 
p,oblcm f introducing a new technology­
che �• inj«cor-which ac that time required 
tl«cric po-.·cr and wa1 difficult to repair and 
nuin11in, and a new vaccine, which had to  be 
refrigcrartd until rcconsricuced for use. To 
conduct the mns mnsles vaccination cam­
paigns. mo61 countries curtailed or stopped 
the activities of the multi-purpose mobile 
teams because national resources were too 
limited to permit the two sets of activities to 
be continued. 

With the beginning of the mass campaigns, 
it "·a.s decided that such technical assist a nee as 
might be needed from the USA should be 
pro,·idcd by CDC. the agency primarily 
concerned ,a,ith the field implementation of  
disca.sc control programmes. Thus, in  Dcccm· 
her 1964, Dr Lawrence Altman of CDC was 
rtqucsred b}· AID 10 spend 6 weeks in the 
countries to obscrn the campaigns and t o  
report on progress. He found few of the 
ampaigns to be progressing at all satisfactori • 
ly and eHnrually spent 6 months endeavour­
ing to bring order out of chaos, albeit with 
Ii tt le success. 
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Despite the difficulties, AID decided to 
offer assistance to an additional 4 countries 
(Cameroon, C.Cntral African Republic, Chad 
and Togo) to permit them to begin mass 
measles vaccination campaigns in l 96S-l 966. 
The potential scope of the project was even 
further expanded when, late in June 1965, the 
manufacturer of the measles vaccine brought 
the persuasive Dr Lambin to the USA on a 
1pccial tour. The Director of AID was im­
pressed with Dr Lambin and asked that a plan 
be drawn up for a comprehensive programme 
of assistance for measles vaccination in 16 
African countries, including all the former 
French colonies of western and central Africa, 
as well as the Gambia, Liberia and Sierra 
Leone. Recognizing that this implied the 
need for more technical assistance staff than 
had been forcsccn, AID asked CDC whether 9 
epidemiologists could be made available in 
the autumn of 1965, each to serve on tempo­
rary duty for periods of 4-6 months in the 
countries in which campaigns were either in 
progress or due to begin. 

The Addition of Smallpox Eradication as 
an Objective 

Until July 1965, CDC personnel had not 
been involved in the development of policy or 
plans for the measles vaccination campaigns. 
However, if CDC were to provide so many 
epidemiologisu for such extended periods of 
time, its own programmes would have to 
be curtailed or substantially altered. Ac­
cordingly, an examination of priorities and 
alternatives was undertaken, a responsi­
bility assigned to Henderson, then Chief of 
the CDC Surveillance Section, from which 
most of the epidemiologists would be drawn. 

To Henderson and his colleagues, the 
programme, as then conceived, did not repre­
sent sound public health policy. AID foresaw 
a 4-year programme during which each year 
all children from 6 months to 6 years of age 
would be vaccinated against measles in one­
fourth of each country. At the conclusion of 
the programme, AID staff reasoned that all 
children would have been vaccinated and that 
the country would assume responsibility for 
continuing to vaccinate children who were 
born after the programme had terminated. It 
seemed unreasonable to CDC staff to assume 
that the impoverished African countries 
would be able to bear the recurring expendi­
tures, given that measles vaccine then cost 

more than USSl.00 per dose; indeed, at that 
time, few of these countries could afford 
yellow fever vaccine, which was one-tenth as 
expensive. Had it been possible to eradicate 
measles from the area, vaccination conceiv­
ably could have been stopped, but this objec­
tive appeared unrealistic given the fact that 
no industrialized country, despite greater 
health resources, had yet eliminated the 
disease. At best, the reduction in measles 
incidence would be transient because almost 
all cues of measles in Africa occurred among 
young children and thus, within 3-4 years 
after vaccination in an area, measles incidence 
could be expected to approach levels compar­
able to those observed before the programme 
had begun. To embark on such a programme 
implicitly raised public expectations that the 
vaccine would continue to be made available 
as a routine preventive measure. If a govern­
ment were to terminate its use ab�ptly after 4 
years, possible repercussions from the public 
could be forcsccn, particularly in the wake of 
the measles epidemics that would almost 
certainly follow. 

In July t 965, however, the USA had already 
undertaken to provide assistance for measles 
vaccination campaigns in 11 western and 
central African countries; a proposal from 
CDC that no programme should be conduct­
ed was not acceptable. The combination of 
this programme with one designed to eradi­
cate smallpox from the region appeared the 
most logical move, since it would provide an 
objective which offered hope of longer-term 
benefits. That the eradication of smallpox 
throughout a geographical region was feasi­
ble had been shown in other parts of the 
world. If this could be achieved, occasional 
cases might still be imported into the region 
and these would have to be contained. Small­
pox eradication, however, seemed to be a 
more reasonable long-term goal than one 
which called for a continuing campaign of 
measles vaccination for all children. More­
over, as CDC staff reasoned, WHO and its 
Member countries were committed to a 
programme of global smallpox eradication 
and, although this was not progressing well, it 
was believed that a successful regional effort 
in one of the most highly endemic areas 
would represent an important contribution 
and perhaps a stimulus to other endemic 
countries. 

Two other considerations-one technical 
and one political-also lent support to the 
idea of smallpox eradication. In 1965, CDC 
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had just completed a series of studies which 
demonstrated the efficacy and practicability 
of the intradermal administration of smallpox 
nccine utilizing a newly developed nozzle 
for the jct injector (Millar et al., 1969; Neff et 
al., 1969; Roberto et al., 1969; Millar et al .. 
1971 � The jct injector itself had been rede­
signed so that it could be po�·ered by a pedal­
operated hydraulic pump rather than by 
electricity; this offered a substantial adnn­
tage in field work. A second important 
consideration was the commitment made by 
the USA in 1965 at the Eighteenth World 
Health Assembly to provide support to the 
Intensified Smallpox Eradie2tion Programme 
(see Chapter 9� Although the support then 
em•isaged was for the de\'elopment of a 
vaccine production laboratory in Kenya and 
assistance to smallpox eradication pro­
grammes in South America, it seemed reason­
able to propose a broader initiative. 

CDC therefore suggested that AID should 
support a region-wide programme of small-

,1ate 17.l. J. Donald Millar (b. 1934). a CDC epl­
demloloslst, directed the AID-supported prosramme 
for smalpox eradicatk>n and measles control In 
western and central Africa from November 1966 to 
March 1970. As Chief or the CDC Smalpox Unit, 
he had supervised fleld studies of the Jet lnJector and 
demonstrated its usefulness in larse-scale prosrammes. 
He Is holdlns a fetish suwe of Sopona. a smallpox 
deity of some tribes of we"em Africa. 

pox eradication in western and central Africa, 
with measles vaccination also being offered in 
countries selected by AID and where it was 
agreed by national authorities. This was a 
much bigger programme than that envisaged 
by AID, which had anticipated providing 
support to only 16 countries, with a total 
population of about 50 million in 1967. Two 
important countries in the region which were 
not then included-Nigeria and Ghana­
together had a population of more than 60 
million (see Table 17.9� 

The proposal was strongly endorsed by 
officials of the United States Public Health 
Scr\'ice-Dr Luther Terry, the Surgeon Gen­
eral, and Dr James Watt and Dr Benjamin 
Blood of the Office of International Health. 
AID readily accepted the proposal for a 
programme dealing with smallpox and 
measles in 16 of the countries but not for the 
inclusion of Ghana and Nigeria. As noted in 
an AID memorandum of 19 July 1965: 

"Thr total scope of the African problem is too 
gre2t for any one donor to undrrtake its solution ... 
With a few exceptions (the 16 countries are 
among those] in which a modest demonstration of 
US interest and pr�nce is desired without 
in\'oh-ing the USA in major dollar or pcrsonnd 
npcnditures." 

Despite these reservations, planning by 
CDC staff proceeded throughout the summer 
for an 18-country programme of 5 years' 
duration which would provide all supplies 
and equipment, plus a complement of CDC 
technical staff for work in individual coun­
tries, in an African regional office and at CDC 
headquarters in Atlanta. If accepted, this 
would be the first AID-supported technical 
assistance programme to be administered by 
CDC. On 20 August 1965, after many dis­
cussions between CDC and AID staff, the
full proposal was formally submitted to AID.
At the suggestion of CDC, Mr Milton P.
Siegel, an Assistant Director-General of
WHO, and Dr Karel Rdka, Director of the
Organization's Division of Communicable
Diseases, visited Washington to discuss the
proposal, and, early in November, the Dircc·
tor-General of WHO, Dr Marcolino Candau,
also had meetings with AID and CDC staff.
Everyone urged that the plan should be
implemented, although a point at issue was
whether WHO or perhaps another donor
could support the programmes in Ghana and
Nigeria. WHO officials stated that the Organ­
ization's resources were inadequate for the
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undertaking, and on the basis of WHO's 
experience with respect to voluntary contri­
butions from national sources, little hope was 
offered that the necessary support could be 
found elsewhere. 

AID was faced with a dilemma. Commit­
ments had already been made for measles 
vaccination campaigns in 11 countries for 
which technical assistance was needed. It was 
difficult to find the requisite complement of 
technical staff at short notice except from the 
Public Health Service, but this the Public 
Health Service declined to provide unless all 
18 countries were included in a programme 
that provided for smallpox eradication. The 
issue was settled, partly in response to a 
memorandum from the Public Health Service 
(see box), and the offer of assistance was 
formally announced on 23 November 1965. 
Thus began the first coordinated regional 
smallpox eradication programme. 

GOVERNMENT AGREEMENTS AND 

ORGANIZATION OF THE 

PROGRAMME 

The proposal for the regional programme 
envisaged that it would begin in January 
1967, little more than 13 months after the 
decision had been made to offer assistance to 
the 18 countries. The schedule was optimistic, 
given the need to develop plans and obtain 
agreements with each of the countries, to 
recruit and train technical staff and to procure 
and deliver all the necessary supplies and 
equipment. Surprisingly, these goals were 
largely achieved, although not without 
problems. 

Discussions in Africa began with the gov­
ernments concerned immediately after the 
formal announcement. From 23 November to 
17 December, a team composed of Henderson, 
Dr Clayton Curtis of AID, Dr Henry Gelfand 
of CDC and Dr Warren Winklestein, a CDC 
consultant, held meetings with health staff 
and discussed the programmes with officials 
of 16 of the 18 countries-at the ministerial 
meeting of OCCG E countries; at a technical 
meeting of a counterpart organization for 
former French colonies in central Africa, 
OCEAC, comprising Cameroon, Central 
African Republic, Chad, the Congo and 
Gabon (the Organisation de Coordination 
pour la Lutte contre les Endemics en Afrique 
centrale, or Organization for Coordination in 
the Control of Endemic Diseases in Central 

Africa); and in special visits to Guinea, 
Liberia, Nigeria, and Sierra Leone. Time 
constraints precluded visits by the team to the 
Gambia and Ghana, but government officials 
there communicated to the respective United 
States embassies their willingness to partici­
pate. Discussions were also held with staff of 
the WHO Regional Office for Africa attend­
ing the OCCGE and OCEAC meetings and 
by Henderson with the Director-General of 
WHO and his staff in Geneva. 

The only one of the countries noted above 
for which assistance was not foreseen was the 
Congo, with which the USA then had no 
formal diplomatic relations. However, AID 
agreed to include the Congo, when confront­
ed with the decision by OCEAC leadership 
that either all or none of its member countries 
would participate in the regional programme. 
With this addition, the number of countries 
increased to 1 9; when Equatorial Guinea 
became an independent country in 1968, it 
too, was included, bringing the number of 
countries assisted by AID to 20. 

The national staff in each country enthu­
siastically welcomed the proposal for a pro­
gramme of smallpox eradication and measles 
control, the latter being the principal attrac­
tion to countries in which smallpox was not a 
significant problem. The inclusion of Nigeria 
was vital to the success of the programme, 
since that country accounted in 1965 for 
nearly three-fourths of all reported smallpox 
cases and almost half the population of the 
region. It was most encouraging to learn that 
a senior health officer in the Nigerian Minis­
try of Health, Dr G. Adeyemi Ademola, had 
already elaborated a detailed plan for small­
pox eradication which the government had 
approved and which he was about to dispatch 
to WHO and AID with a request for 
assistance. 

During the visits in Africa, it became 
apparent that many United States officials 
assigned to the countries were not enthusias­
tic about the programme. As a matter of 
policy and personal conviction, they attached 
the highest priority to economic de,·elop­
ment programmes. Bilateral and multilateral 
assistance agencies generally considered at 
that time that improvements in health would 
follow naturally on economic development 
and that special programmes in the health 
sector would serve only to divert resources 
from the primary objective. Apart from this 
broader policy issue, the officials concerned 
anticipated that meeting what were termed 
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TO: 

FRO f: 

SMALLPOX AND ITS ERADICATIO 

Memorandum of 10 November 1965 

[Condc:n� from the: originalJ 

Chief, Office of International Health 
Through: Deputy Chief, Bureau of State Services 

Acting Chief, Communicable Disease Center 

Donald A. Henderson, M.D. 
Henry M. Gelfand, M.D. 

BJECT: Scope of the Proposed West African AID-CDC Vaccination Program 

The principal scientific objectives of the West African vaccination program, as discussed 
in repeated meetings between ourselves and AID officials have been two: (1) the 
eradication of smallpox and (2) the control of measles as a significant health problem in the 
countries under consideration. Since our earliest meetings, it has been noted repeatedly 
that smallpox eradication was not a realizable goal unless conducted on a comprehensive 
regional bam. 

We have sensed reluctance on the part of AID to include Nigeria and Ghana in the total 
scheme. The concept that WHO or the United Kingdom might wish to support the 

igerian program in concert with the AID effort in the other countries in this area has 
been propounded. From knowledge of WHO plans and programs, Dr Henderson can state 
categorically that it will be difficult for WHO to assign a high level of priority to a 

igcrian project for the next few years. Whether the United Kingdom could and would 
undertake a igerian programme reasonably promptly and aggressively is a moot question. 
The probability that they would, however, is recognizably slight. 

It must be reiterated that any multi-country West African smallpox eradiralio11 program 
in West Africa must from its inception include Nigeria in its development and plannfog. 
Short of so doing, the program is a ,ontrol program only. As stated at the end of August in 
meetings with AID officials and Dr Karel Raska of WHO, the Communicable Disease 
u-nter does not feel that it is indicated nor does it wish to divert skilled personnel to
assume full-time responsibility and direction of a program for smallpox and measles in
West Africa limited to control only.

The problem of decision and timing with respect to this program is a second major 
consideration. To recruit capable medical staff ... commitments to them must be made in 
the fall of the year for employment beginning the f�llowing July. This has been firmly and 
clearly expressed in every meeting conducted with AID officials since early in the summer. 

In the proposed program prepared in mid-August it was stated that, "It is important that 
this PASA f Participating Agency Service Agreement) be negotiated by mid-September 
1965, in order that the USP HS may make the necessary staff commitments." We were later 
informed, however, that October 15 would be more realistic for a firm AID commitment. 
Postponement of the decision was again requested by AID to November 1 and then 
November S. These dates have passed without decision. 

In the meantime, a meeting of the Ministers of Health of the OCCGEcountries has been 
scheduled for late November. It was felt by AID and PHS that Dr Henderson and Dr 
Gelfand should attend to initiate with the attending countries necessary discussions for 
programs next year. It was agreed, however, that such a trip would be essentially fruitless 
unless a commitment on the part of AID for full support to a West African program were 
forthcoming prior to the meeting. Since Dr Henderson and Dr Gelfand would have to 
depart about November 15, such a decision would have to be reached almost immediately. 

Prospects of success for this program are already fading as a firm decision to undertake 
this activity is deferred. If decisions on the part of AID for full support to the 18-country 
program cannot be reached by November 15, the Public Health Service would be forced to 
withdraw such implied commitments as have been made and when AID decisions have 
been reached, discussions regarding the technical feasibilities would have to be re-explored 
from the beginning. 
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.. local costs" would present insurmountable 
difficulties. During the visits of the CDC 
team the belief was repeatedly emphasized 
that most countries did not have adequate 
resources and that AID, as a matter of policy, 
did not provide for such local costs as the 
purchase of petrol and vehicle maintenance 
and repair. This policy had been adopted to 
ensure that, as far as possible, national govern­
ments would cover these recurrent costs by 
drawing on their own budgets, thereby foster­
ing the continuity of programmes. For many 
governments, however, the resources avail­
able were so severely constrained that many 
fully equipped and fully staffed projects were 
unable to function for lack of comparatively 
small sums of money needed to buy petrol, for 
example. This potentially serious problem for 
the smallpox eradication-measles control 
programme was averted when the Director­
General of WHO pledged to make WHO 
funds available to cover local costs when 
required. It was a decision about which he was 
politically uncomfortable since it meant that 
petrol purchased by WHO would be used to 
operate vehicles provided by the USA in a 
bilateral assistance programme. However, he 
abided by the commitment, and such support 
was eventually provided to 13of the countries. 

CDC staff had hoped that the overall 
regional programme could be phased in 
during a period of 2 years, some countries 
beginning operations in 1967 but as many as 
possible delaying them until 1968 to permit 
the necessary planning. For various reasons, 
however, such a delay was possible only in 
Guinea, Liberia and Sierra Leone. A pro­
gramme in Nigeria was essential from the 
beginning of the regional effort, because of 
the size of the country and the fact that its 
central location made it the most logical 
site for the programme's regional office. 
Programmes had also perforce to be intro­
duced in 1967 in the OCCGE and OCEAC 
countries because of commitments already 
made by AID for measles vaccination cam­
paigns. Because of these and other political 
considerations, it was decided that pro­
grammes would have to begin in 1967 in 16 
countries and in 1968 in the other 3. 

The direction of the regional programme at 
CDC was yet another problem. A Smallpox 
Unit had been created in the CDC Surveil­
lance Section in 1962 which, under the 
direction of Dr J. Donald Millar, had ably 
conducted studies on the use of the jct injector 
for smallpox vaccination and on the fre-

quency of complications following vaccina­
tion. It was logical that he should assume 
direction of the regional programme but, in 
August 1965, he departed for a yeu's post­
graduate study. In December 1965, with Dr 
Millar temporarily absent and no other suit­
able leadership anilable, Henderson relin­
quished his post as chief of the Surveillance 
Section to assume direction of the programme 
until Dr Millar returned. He was joined by his 
deputy, Mr Leo Morris, as well as by Dr 
Bernard Challenor, Dr Gelfand and Dr Ralph 
Henderson, and an administrative officer, Mr 
Billy Griggs-all COC staff. 

Within a month of the initial discussions 
with African health leaders, a 60-page docu­
ment had been prepared which specified 
objectives and activities and identified needs 
and costs for personnel and commodities 
by country (Table 17 2). With minor 
modific.ations, this compilation was accepted 
by AID. The total cost of United States 
assistance was estimated to average about 
USS7 million per annum, of which approxi­
mately 40% was associated with the measles 
vaccination component, including storage 
refrigerators and jct injectors. It was antici­
pated that, on average, an additional USSt.7 
million would be needed annually from 
WHO for local costs, a figure which, if 
correct, would have required 70% of all the 
WHO regular budget funds subsequently 
appropriated for smallpox eradication. Fortu­
nately, the countries themselves eventually 
bore most of these local costs-WHO provid­
ing USSl .1 million to 13 countries from 1967 
to 1972, or about USS200 000 per annum. 

The projected size of the staff in the 
programme's regional office in Lagos and the 
central office in Atlanta. comprising about 
one-third of the total personnel, requires 
comment, as it was considered by some to be 
excessive and was accepted only with reluc­
tance. The requirements, as outlined, arose 
from obscn•ations of other field programmes 
by COC staff. It was believed that such 
programmes had regularly underestimated 
the need for central support and, indeed, this 
proved to be WHO's experience in establish­
ing the Intensified Smallpox Eradication 
Programme. The regional office in Lagos was 
expected to exercise broadly delegated re­
sponsibilities for administr2tion and field 
supervision. The personnel concerned were 
expected to travel extensively to effect coordi• 
nation and to provide short-term emerg�ncy 
technical support, as well as to assist the Lagos 
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Table 17.2. Estimate of needs for western and central African programm� 

Item 1'67 1968 

Suppletllftd ... lfPMllt 
Doles of rnusles vaccine (thousands) 5404 1 416 
[)oses of smalpox Yacdne (thousands) 26 711 43 6'1 
Vehldes Ill 82 

Vehlde spat9 parts (unlu) 144 220 
Jet Injectors 207 36◄ 
�efrtpnton 126 II 
field equipment ( unlu) 120 n 

loau 10 0 

,,.,......, ,.,,.. .... 
field suff: 

Medial offlcen 14 II 
Operations offlcen II 23 

�qloNI office suff • • 

CDC office suff • • 

Tow ... 57 
Total AID support eo1t1 (thouunds of 
USS) 6 653 8418 
Local cNts (thouuncls of uss1b I 404 2 523 

196' 1970 

1 520 5 145 
45 626 19 571 

117 41 
211 171 
376 205 
111 31 
112 36 

0 10 

II 17 
23 23 
• • 

• • 

57 56 

8 845 6 282 
2 629 I 012 

1971 

5 415 
16 691 

108 
167 
117 
108 
103 

0 

12 
23 
• 

• 

51 

6 179 
829 

33 670 
152 360 

459 
927 

I 339 
471 
441 
20 

36 447 
1397 

' From a � prepared by CDC, 21 January 1966; tstlmates did not Include requlremenu f°' the Conco. 
b bptcttd to bt met mainly by WHO. 

laboratory in the development of vaccine 
production. The document proposed the re­
cruitment of 2 medical officers, 2 administra­
tive officers, an equipment specialist, a health 
educator and a virologist. The CDC staff in 
Atlanta would be responsible for liaison with 
AID staff in Washington and with other 
agencies, for the recruitment and training of 
staff, for the development of instructional 
manuals, for the procurement and shipment 
of supplies and equipment, for the provision 
of longer-term emergency assistance in prob­
lem areas, and for the conduct of special 
studies pertaining to the programme. Al­
though practical realities eventually required 
a redefinition of the respective roles of the 
two offices, experience demonstrated that the 
proportionately large staff in the central and 
regional offices, and the flexibility in assign­
ing personnel which this implied, were vital 
to the rapid progress ultimately achieved. 

In the programme document, the primary 
goal was specifically stated to be the eradica­
tion of smallpox, with measles control as a 
secondary objective, but longer-term objec­
tives were envisaged: 

"1. The establishment or, in some countries, 
improvement of mobile disease control ser­
vices capable of administering vaccines or 
other preventive medications efficiently, eco­
nomically and on a mass Kale throughout the 
country. 

"2. The establishment in each country of a system 
of disease surveillance broadly applicable to • 
variety of communicable disease problems. 

"3. The development of highly simplified statisti­
cal sampling techniques applicable in these 
developing countries which will permit rapid 
:assessment of disease problems. 

"4. The establishment of elementary virological 
laboratories ... for the diagnosis of smallpoL 
(This objective was soon abandoned, as it was 
in other areas, when it became clear that the 
clinical diagnosis of smallpox was usually 
sufficiently accurate for surveillance purposes, 
and when it was discovered that laboratory 
diagnosis by the more sophisticated electron 
microscopy offered substantial advantages 
over traditional methods.] 

"5. Improvement of the existing smallpox vaccine 
production laboratory in Nigeria such that it 
(can produce) vaccine of the multiple punc­
ture type in quantities sufficient for Nigeria 
and other countries in the area." 

PREPARATION FOR THE 
CAMPAIGN, JANUARY-DECEMBER 

1966 

As might be expected in the development 
of a new programme of this magnitude, the 
preparatory phase, during January-December 
1966, was characterized by hectic activity and 
administrative frustration. A director for the 
CDC regional office to be established in 
Lagos, Dr George Lythcott, was recruited 
early in 1966. He, with Dr Gelfand and Dr 
Ralph Henderson, travelled throughout wes­
tern and central Africa drawing up pro-
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gramme agreements for each country. Such 
agreements, however, could not be formally 
signed nor could the procurement of supplies 
and equipment begin until the United States 
Congress had passed the act which appropri­
ated the funds. Although this had been 
expected before 1 July, when the govern­
ment's fiscal year began, the Foreign Assis­
tance Act of 1966 was not signed until 19 
September. The difficulties in launching the 
programme were compounded by the fact 
that, within AID, the interval between the 
decision to implement field programmes and 
their actual commencement was usually 3 
years, and the Agency's procedures were 
geared to this pace. As time progressed, it 
became apparent that the single year allotted 
for preparation was unrealistic unless special 
measures were taken. 

Fortunately, the recruitment of staff had 
been authorized and training could begin 
early in July 1966. Two basic categories of 
staff were recruited: medical officer-epide­
miologists to provide overall assistance in 
programme development and execution, and 
non-medical personnel, termed "operations 
officers", who would deal with logistics­
including the maintenance and repair of 
vehicles and jct injectors, the distribution of 
supplies and equipment and the handling of 
financial matters. Priority was given to per­
sons in their twenties and thirties, who were 

considered to be more likely than older 
individuals to hu•e the stamina and interest 
required for extended work in the field. This 
also reflected the view of African health 
officials, who argued that they had a very 
limited need for ad\•isers, in the usual sense of 
the term, but required, instead, individuals 
who were willing to participate actively in 
field operations. One operations officer was 
recruited for each country and 1 for each of 
the 4 regions in Nigeria. One medical officer 
was recruited for each Nigerian region, 1 for 
each of the larger countries, and 1 for every 2 
or 3 of the smaller countries-Le., 1 for 
Dahomey and Togo, 1 for Cameroon and 
Gabon, 1 for Chad and the Central African 
Republic, and 1 for the Gambia, Mauritania 
and Senegal. 

The medical officers were primarily epide­
miologists who had worked in the USA with 
CDC or who had had international health 
experience. The operations officers included 4 
with experience as United States Peace Corps 
volunteers, the rest having played an impor­
tant role in CDC's domestic disease control 

programmes. The latter group, all of whom 
were university graduates, had received short­
term training in epidemiology and disease 
control and had proved their merit in field 
control programmes. Their experience in 
programme management and field investiga­
tions was to prove invaluable. Although the 
operations officers were initially not well 
accepted by some senior government health 
staff because they lacked a medical degree, 
they rapidly earned respect and, in many 
areas, eventually served as senior advisers. So 
impressive was their performance that WHO 
increasingly recruited such persons for small· 
pox eradication and other programmes. 

During the spring and summer of 1966, a 
manual for field operations was prepared 
from which the WHO H,"1dboolr.far Smallpox 
Eradiralio11 ;,, E11dtmir Artas (SE/6 7.5 Rcv.1) 
was eventually adapted; other manuals deal­
ing with the repair and maintenance of the jet 
injectors were prepared and tested in the field 
by Mr Morris; and orders were drawn up for 
the procurement of the necessary supplies and 
equipment. 

Numerous problems were resolved during 
this period but a few of the more important 
and unexpected desen•e mention. The licens­
ing of smallpox vaccine for use in the jct 
injector caused one, wholly unexpected diffi­
culty. CDC staff had assumed that the inocu­
lation of nccinia virus into the superficial 
layers of the skin by the jct injector's high­
pressure spray achieved the same result as the 
administration of the vaccine by the scratch of 
a needle. However, in 1966, the agency in the 
USA responsible for biologicals-the Divi­
sion of Biologic.s Standards-asserted that the 
vaccine specially produced for the jct injector 
had to be treated as a new product and because 
it was intended for parenteral inoculation, it 
must be sterile. Vaccinia virus, however, was 
then being grown-as it always had been-on 
the flank of a calf, and when harvested it 
ine\•itably contained some bacteria. Subse­
quent steps in manufacture diminished the 
number of bacteria to very low levels, and 
tests were performed to ensure the absence of 
pathogenic species. It was impossible, how­
ever, to produce a vaccine which could be 
stated with certainty to be free of all bacteria 
unless it were grown in tissue culture. Vac­
cinia virus could be grown in tissue culture, 
but at that time no laboratory had succeeded 
in producing such a vaccine which met 
WHO's heat-stability requirements. The de­
bate as to whether the vaccine for jet injection 
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had to be sterile spread from the USA to 
WHO, where those concerned with biological 
standards also proposed that vaccine intended 
for jet injection should be sterile. Although 
there was agreement that the issue was one of 
principle rather than perceived risk, those 
concerned with biological standards insisted 
that principle should take precedence onr all 
other considerations. Faced with the prospect 
of having a thoroughly evaluated method for 
vaccination which was vital to the new pro­
gramme, but no vaccine, CDC staff carried 
the debate to higher administrative levels 
within the United States Publjc Health Ser­
vice and the World Health Organization and 
finally were able to gain agreement that, in 
this case, principle would not prevail. How­
ever, considerable time and effort were spent 
on resolving the problem-at the expense of 
other urgent activities. 

The vehicles and their spare parts presented 
a second problem. CDC decided that standard 
model pick-up trucks rather than custom­
designed vehicles were preferable and less 
co tly, and that the refrigerators required for 
the transport of measles vaccine could simply 
be bolted to the bed of the truck. The most 
desirable were British or French vehicles, 
which were in common use throughout 
western and central Africa. Spare parts for 
such ,·chicles were already widely available 
and local mechanics were familiar with their 
necessary maintenance and repair. AID pro­
curement policies, however, required the 
purchase of vehicles made in the USA, and 
efforts by CDC to obtain a waiver of this 
requirement were unsuccessful. To alleviate 
the problems of repair, arrangements were 
made with the manufacturer for all of the 
programme's professional staff to take inten­
sive training in vehicle maintenance and 
repair. Spare parts had to be procured and 
specially stockpiled in all countries, but which 
spare parts and in what quantities was anmher 
question, since, curiously, neither the manu­
facturer nor the various agencies working in 
Africa, including WHO and UNICEF, had 
compiled a list of needed spare parts based on 
field experience. There was no option but to 
make a "best-guess" estimate of which spare 
parts to stock and, as might be expected, 
requirements only roughly approximated 
available stocks. Over time, and with special 
assistance from the manufacturers, the design 
of the vehicles was improved, special repair 
facilities were established and an effective 
transport system was ensured. 

One of the most contentious problems 
related to the question of which of two 
measles vaccines should be procured-the 
Edmonston strain vaccine, which was pro­
duced by one manufacturer and which had 
been u�d since the 1961 campaign in Upper 
Volta, or a more recently licensed, more 
attenuated product, the Schwarz strain vac­
cine, produced by another manufacturer. The 
Schwarz strain vaccine resulted in less fre­
quent and less marked febrile responses, but 
the initial antibody levels induced were lower 
(Krugman et al., 1965). The available evi­
dence indicated that the two vaccines con­
ferred comparable immunity but some inves­
tigators suggested that immunity followin� 
the use of the Schwarz vaccine might not be 
so long-lasting. Investigators in Senegal and 

igeria (Hendrickse et al., 1965) had evaluat­
ed the Schwarz main vaccine and argued that 
it was the more desirable, given the fact that it 
would be administered to ill and malnour­
ished children among whom the higher fevers 
caused by the Edmonston strain vaccine 
might be harmful. A number of African 
countries, however, encouraged by the manu­
facturer's travelling sales representative, re­
quested the Edmonston strain vaccine. Even 
the New E11gla11d joumal of medicine (1965) 
entered the dispute, stating in an editorial," ... 
it may be wise, at least under circumstances 
such as exist in these countries (of western 
Africa], not to adopt other vaccines (other 
than the Edmonston strain vaccine] until the 
results of future studies become available". 
The manufacturer translated the editorial 
into French and circulated it widely in Africa, 
and eventually obtained support for the 
product from many United States legislators. 
One alternative for CDC was to permit each 
country to decide for itself which strain of 
vaccine would be used. However, CDC staff 
not only considered the Schwarz strain to be 
preferable, but for logistic reasons believed it 
important to employ only one type of nccine. 
Eventually, the issue was decided by the 
United States Surgeon General, and ultimate­
ly all countries were persuaded to accept the 
use of this strain (which became routinely 
used). As with the standards for smallpox 
vaccine for use in the jet injector, the issue was 
satisfactorily resolved, but again at the ex­
pense of considerable time and energy. 

The training programme began in July 
1966. A month-long course in basic field 
epidemiology and biostatistics was followed 
by a month of specialized training which 
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covered subjects ranging from the history and 
socio-cultural characteristics of western and 
central Africa to the maintenance and repair 
of vehicles and jct injectors. To foster colla­
boration with WHO, the WHO advisers in 
Africa, Ladnyi and Dr Hans Mayer, were 
invited to participate during the first month 
of the course. When the course ended, how­
ever, the staff had to remain in Atlanta, 
housed in temporary and crowded quarters, 
because none of the national agreements had 
yet been signed. 

Many discussions with governments about 
the programme had been conducted during 
the spring and summer of 1966 but, as has 
been noted earlier, formal agreements could 
not be signed at least until September. Nigeria 
was of the highest priority because of its size 
and because it was to serve as the site of the 
regional office. Nearly half the complement 
of technical staff were expected to live there. 

Nigeria, however, was then on the brink of 
civil war. A military ,011p in January 1966 had 
displaced the existing civilian authority, and 
7 months later, a second ,011p coincided with 
an army mutiny in the north, during which 
thousands of Ibo tribesmen were killed. The 
lbos, whose tribal home was eastern Nigeria, 
threatened to secede and to establish an 
independent nation. The signing of an agree­
ment for a smallpox eradication-measles con­
trol programme was not high on the list of the 
government's priorities. For many weeks, it 
appeared that the regional programme might 
well be doomed, as the United States Ambas­
sador and the WHO Representative endea­
voured, unsuccessfully, to obtain the agree­
ment of the Nigerian government. Finally, Dr 
Lythcott flew to Nigeria 10 ascertain what 
might be done. The documents had been 
approved by the .Minister of Health and 
awaited only the signature of the head of state. 

Plate 17.4. CDC field suff received training In the maintenance and repair of vehic�es in Atlanu before uking 
up asslgnmenu In western and central Africa. Clockwise from lower left: Margaret E. Gngsby, Ralph H. Hende�n. 
Gordon E. Robbins a vehicle maintenance Instructor, Stanley 0. Foster, Thomas Drake, E. Ademola Smith, 
William H. foege, 

0

David Thompson, Donald Moore, Deane L. Hutchins, Hillard Davis, unidentified, Arlen 
Rosenbloom. Pascal Imperato, Bernard Lourie, Christopher D'Amanda. 
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During a 6-week period, Dr Lythcott, too, 
was unsuccessful in working through conven• 
tional channels but, at a social function, he 
was introduced to the President's fianctt. He 
explained the programme and the nature of 
his mission to her, and on the following day, 
the agreement was signed. 

Nigeria's agreement, though it was crucial, 
was only one of 16 which were needed. In 
other countries, various problems delayed the 
signing of the programme agreements, and 
not until March 1967 was the last of these 
finalized. Agreement in principle to under­
take a programme of smallpox eradication 
and measles control was more readily 
achieved than agreement on specific oper· 
ational plans. CDC staff had envisaged a 
similar type of programme in all countries­
in principle, an elaboration of the special mass 
vaccination campaign against measles. Mobile 
teams would use jet injectors in the admin­
istration of smallpox vaccination to everyone 
in the population, while measles vaccine 
would be given to children between 6 months 
and 4 years of age (Henderson, 1967). Expec• 
tations as to the extent of coverage to be 
achieved were modest-80% of the popu• 
lation in urban areas and perhaps 60% 
in peripheral areas. Important additional 
components, not then familiar to any of the 
countries, were the provision of independent 
assessment as a quality control measure to 
determine vaccine co\'erage and the success of 
vaccination, as well as a surveillance system 
utilizing detection sites such as hospitals and 
aid posts to measure progress in eliminating 
smallpox. 

In countries in which mobile teams had 
previously been little used, or in which such 
teams had largely ceased to function, the plan 
was adopted with few changes. In most of the 
former French colonies, however, multi­
purpose mobile prevention units, often re· 
ferred to as "prospection teams", were well 
established. As the teams moved from village 
to village on a planned itinerary they endeav­
oured to reach all parts of a country over a 
2-3 year period, vaccinating the inhabitants
against smallpox and sometimes tuberculosis
and yellow fever and examining an average of
400-500 persons a day for leprosy, trypano•
somiasis, yaws and (where the disease was
present) onchoccrciasis. The programmes, as
well as many of the mobile units, were usually
directed by French military medical officers.
In these countries, separate programmes for
smallpox and measles vaccination were seen

Plate 17.S. Jet injectors were used to administer 
smallpox vaccine in the left arm and measles vaccine 
in the right arm. Sometimes the injections were given 
simultaneously. Aluminium foil covers the vaccine 
vials to prevent the inactivation of virus by exposure 
to light. 

to be wasteful of petrol and trained personnel. 
CDC staff, however, considered that the 
integration of the two programmes would 
present a problem because it would compro• 
misc the speed and efficiency of operations 
afforded by the jct injectors. In a population of 
500, for example, fewer than 100 children 
would be of a suitable age to receive measles 
vaccine, a number barely sufficient to warrant 
the use of the injectors. A second problem was 
that the health officials in these countries saw 
no need to provide special teams to assess the 
results of the programme. Participation in the 
multi-purpose programmes was encouraged 
in most countries by giving individual certifi­
cates to persons examined and vaccinated by 
the teams, and by subsequently requiring 
these documents to be shown for administra• 
tive purposes. Because the prospection teams 
were well known to the people, and their 
activities were supported by local chiefs, 
health officials believed that no assessment 
was required other than to compare the 
numbers \'accinatcd by the teams with the 
estimated population in the area. A third 
problem was the reluctance of most authori-
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tics to divert resources to improve reporting 
or to investigate cases of smallpoL This was 
considered to be wasteful because of the 
common view that the best that could be 
achieved was the control of smallpox as well as 
of measles; if a few cases of smallpox did occur 
they were thought of little consequence in 
the total context of health problems. 

Compromises in the basic strategy were 
required. Support from the Secretaries-Gen­
eral of OCCGE and OCEAC-Mcdccin­
Gcncral Pierre Richet and Colonel Rene 
Labusquicrc, rcspectivcly-hclpcd to resolve 
many problems. In the OCEAC countries, the 
smallpox eradication and measles control 
programmes were eventually fully integrated 
into the activities of the prospection teams 
(sec box). In Upper Volta, the prospection 
teams continued to gh•e smallpox vaccine but 
different mobile teams were created to give 
measles vaccine. In Cote d'Ivoire, separate 

measles vaccination teams and smallpox vac­
cination teams were formed (Table 17.3). In 
the other OCCGE countries, it was decided 
that special teams would conduct both small­
pox and measles vaccination. 

Few of the countries at first agreed to 
accept the provision of special teams to 
conduct independent assessments of small­
pox vaccination coverage and takes. By the 
end of 1967, only 6 countries had created 
such teams-Dahomey, Ghana, Mali, Niger, 
Nigeria and Togo-although eventually 4 
others did so-Chad, Gambia, Guinea and 
Sierra Leone. At the start, there was even less 
interest in smallpox surveillance, which fell 
by default to CDC advisers until late in 1968. 
Fortunately, assessment and surveillance were 
best accepted in the countries in which 
smallpox was the greatest problem. 

When the first programme plan had been 
developed, in January 1966, it had been 

Description of a Prospection Team in Action, Central African Republic 

From a 1967 field report by Dr Ralph Henderson and Mr Neal Ewan: 

"The team began its activities around 7.30 a.m. Zinga and an adjoining village were to be 
'prospected' that morning. First, all the children between 6 months and 4 years of age were 
formed into a line and given measles vaccinations. They were tallied by age and sex as they 
received their shots. This procedure required about one-half hour, and took place with 
minimal difficulty. 

"The team leader then requested the village to form into a line of males and a line of 
females. Each line then passed in front of a recorder, who tallied age and sex, and handed 
each person a metal tag from a box containing tags consecutively numbered from 1 to 1000. 
The line then moved through a small tent where a nurse performed a screening physical 
examination, particularly looking for trypanosomiasis, onchoccrciasis, leprosy, and yaws. 
After passing through the tent, the line passed in front of the smallpox vaccination station, 
where everyone except infants under 3 months and pregnant women was vaccinated using 
the scratch technique. The line next moved to a table where each metal tag was collected, 
and yellow OCEAC cloth health certificates were given out, stamped with ro11gtolt 
(measles) and/or 11ariok (smallpox) and the date, and filled out with the person's name. 
People were then either dismissed or proceeded to one or more of three additional sites. 
Blood, sputum and stool specimens were obtained from suspects ref erred by the nurse 
performing screening physicals. The nurse concerned prepared slides to be read by one of 
two microscopists. Trypanosomiasis and onchocerciasis suspects were referred directly to 
the rnicroscopists, who made their own slides from fluid and tissue obtained by placing a 
clean needle into suspected cysts or ganglions and wiggling it. 

"The final member of the team dispensed drugs. Patients were either referred from the 
nurse doing screening physicals, or were passed along by the microscopists. Penicillin shots 
were given to yaws cases and their contacts. Chloroquine, aspirin and some antifungal skin 
ointments comprised the remainder of the basic pharmacy. Those with other diagnosed 
illness were referred to a local hospital or dispensary for treatment. By 11 a.m., about 250 
people had been seen in this fashion, and the team packed up to move to the village where 
they would prospect on the following day." 
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Table 17.3. Western and central Afrla: smallpox vaccination team operations In the attack phase (as at 
May 1969), by country• 

Spedal tuma employtd for. A wenp l'IUfl'lber of 
,.,oapectloft Numoerof smallpo• 

He.- Smalpo• Measles and tllffll tea1111 
wacdNtlon Yacdllatloft amalpo• YICdnatlon 

YKdflatioN
;rtu,n.da 

CamerOOft 

Cencnl 1.frkall 
�epubllc 

Clad 
COfllO 
ate d'lwoire X 

Dahomey 
Gabon 
Gambia 
GhaN 
Guinea 
UbeN 

Hall 

Haurlunla 
Nip, 
Nlprla 
s.ne,a1 
Sierra Leone 
Toeo 
Upper Volta X 

1 lued on MIN¥ & Foece (1'69). 
b . • dau not recorded. 

X 

c Smallpox wacclne only administered by prospection teams. 

X 

X 

X 
X 

X 

X 
X 
X 
X 
X 
X 
X 

projected that "smallpox cases should cease by 
the end of the fourth year of the program­
me"-i.c., by December 1970. In the autumn 
of 1966, projections were made as to the 
numbers of reported cases of smallpox which 
might be expected up to the end of the 
programme. This was done in the expectation 
that, with better recording, the reported 
incidence might actually rise during the first 
year of operations, thus generating cQncern 
on the part of the responsible administrators 
as to the effectiveness of the programme. 
Anticipating this problem, Henderson and 
his colleagues prepared a graph depicting the 
expected numbers of reported cases through­
out the duration of the programme (Fig. 17.2). 
The graph is of interest, since the predicted 
incidence up to the end of 1968 was surpris­
ingly close to what was actually found, but 
thereafter the results were substantially better 
than expected, one of the few occasions 
in which progress in the Intensified 
Smallpox Eradication Programme exceeded 
expectations. 

One by one the programme agreements 
were signed, and personnel, supplies and 
equipment gradually began to arrive in wes­
tern and central Africa. By March 1967, 16 
months after the USA's decision to offer 
assistance, pilot projects had begun in 1 1 of 
the countries and a total of 25 million 
smallpox vaccinations had been recorded. 
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CHARACTERISTICS OF WESTERN 

AND CENTRAL AFRICA 

The estimated 110 million population of 
the 19 countries included in the programme 
in 1967 inhabited a diverse ecological area 
ranging from humid tropical coastal areas 
with prolonged rainy seasons to rolling sa­
vanna and eventually to the vast, sparsely 

populated and arid Sahel, whose vegetation 
consisted of thorny scrub and stunted trees 
(Plate 17.6). Subsistence farmers formed the 
largest proportion of the population. Chris-
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Fig. 17.2. Western and central Africa: number of 
reponed cases of smallpox compared with the 
numbers predicted In September 1966. 

https://v3.camscanner.com/user/download


17. WESTERN AND CENTRAL AFRICA 867 

Plate 17.6. Principal land cover components of Africa. The types of vegetation present in 
different parts of Africa were important in population distribution. Maps developed from satellite 
observations using very high-resolution radiometer sensors were prepared in 1982 (Tucker et al.. 
1985); the situation they show was probably not significantly different from that in 1967. The tan 
areas are desert and semi-desert. the light green are semi-arid wooded grassland, and the light blue 
are bushland and thicket; all these areas were sparsely populated. The purple areas are woodland 
and grassland, the dark green are woodland and the yellow are wooded grassland and thicket. The 
dark blue areas are interspersed tropical forest and grassland, and the red are tropical rain forest and 
mountain forest; the latter areas were more densely populated. 
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tuns and antmlSls 11,·ed primarily in the 
coasul art':15; �fushm herd«s 1nhab1tcd the 
Sahtl. Tribes numlx-ring from lt'SS than 
100 000 pt'nons to many millions. each ,•ith 
its own langu1gt, culture and customs, had 
1rad1ttonal boundaries, often overlapping one 
or more nlltonal fronti«s. In 1he process of 
e,·oh1ing into nation-states, most coun1ries 
txix-rienced clashes btr,·een 1he new and 1he 
csubl1shed and bttw«n rdtgious, 1rad1tional, 
mtlttary and civilian leaden. Changes of 
goH1·nment occurred frequently. 

Pa, ed roads provided limited links 
bttWC'C'n coastal cu1es and so� inl:a.nd towns, 
but few conn«1ed the ma1or capnal cities. In 
the savanna. most unpa,·ed roads were made 
of lueritt, w11h a washboud surface tha1 took 
a hca\'y toll of ,•chicles; in the coastal areas, 
there were da)' roads, which were dusty 
during 1he dry season and a morass of mud 
during the rain. Railways were few and 
frequently out of order. Air transport con­
nC"e1«! many of the ma1or cities and 1owns bu1 
schc-dules �·tre followt'd erra1ically. Tra,·d 
�tween one cap11al and another was some­
times more rt'2d1ly accomplished by ft)ring by 
way of London or Pam. S1m1larly, telephone 
and telegraph ltnks were generallr few, and it 
wa often ea 1er ro communicate with other 
countries through London or Pans. 

The 1nhabuant of wcs1crn and central 
Africa were 1n,·eteratt traders and, despite 
poor rold , many travtllcd long distances to 
bu} and ll cattlt,tcxt1les,sah,goldando1her 
produc1s. Local markc1s plared an important 
role 1n commerce and as social cen1res. Some 
"<"re held week I}, otht"r at 1n1C'n·als of 4, 5 or 
8 da} . 1 lerdsmen mo,·ed regularly aero s the 
ahel seeking gra21ng are-as and m1gran1 

labourer from the- ahtl mo\'ed seasonally 
to coa 1al and sa,·anna areas ro han·esl 
crop, Rap1dl}' 1ncrea 1ng urban1za1ion char­
acterttt'd the cn11rC' area, the popul:111on of 
Ab1dian (C61c d'lrnire), for example, grow­
ing from 5000 1n 1921 to 180000 in 1966 
and the populmon of Lagos (Nigeria) from 
100 000 10 665 000 during the same pt'riod. 

Karional admini 1ra1ive struc1ures largely 
reflected the legacy of rhc prc\'1ous Brt1ish 
and f-rcnch colonial adminisrrattons. In the 
former Briush colonic , the authority of the 
tribal chiefs had been supported and fosrered 
wuh1n a deccn1ralt2ed civil structure; in the 
former French colonies, howc\'er, the power 
of the 1rad111onal ch iefs was largely subordin­
ated 10 that of the ci,·d service and a rrong 
centralized go\'ernmcn1. For the smallpox 

t'nd1ca1ton-measles control programme. 1he 
support of 1hc principal chitfs in the former 
Brnish colonies was therefore as vital as that 
of 1he ci,·il au1hori1ies; in the former French 
colonies, 1he civil service and vilbge leadtts 
provided the �n1ial link wi1h the people. 
The go,·ernmental struc1ure was different in 
Guinea a,nd Mali, ,,.,here 1he au1horily of a 
na1ional poli1ical party superseded that of 
1radmonal leaders. In both countries, the 
parliC's greally facil11a1ed contact with the 
,·ill agers. 

Approaches to tht provision of h�hh 
scr\'ices also differed, depending on 1he colo­
nial 1rad11ion. ln the former British colomcs, 
rural dispt'nsaries oix-rated by African person­
nel provided basic drugs and sometimes 
vaccine, bu1 1hey were raiher few and far 
bt1ween and their efforts were de,·oted 
primarily 10 curali\'e medicine. The 
es1ablishmen1 of mission clinics and hospi1als 
was encouraged, howenr, and in some ar�s 
1hese were qui1e numerous. In the former 
colonies of France, in con1rast, health scn'ices 
were more widely available, through the use 
of mobile mul11-purpose prospcc1ion Learns. 
The system, conceived during 1he 1920s by 
Dr Eugene Jamot, had first �en used 10 
control 1rypanosomiasis in Ubangui-Shari 
(l:lter 1hc Ccn1ral African Republic), bur 1he 
teams' dudes were gra_dually expanded co 
tnclude 1he preven1ion and 1re:a1 ment of other 
diseases; in time, similar teams were orga­
nized throughou1 French West Africa and 
french Equatorial Africa (Richel, 1965; 
Cohen, 1971 ). The Service des Grandes Ende­
mics, as the mobile service was called, pro­
,·1ded basic health services in rural areas, 
supported by dispensaries, which served as 
trea1ment cenires for p.11icn1s referred by 1he 
mobile teams. The establishment of mission 
clinics and hospitals had 001 bten encouraged 
and therefore not many existed. After 1he 
colonial period, heahh services con1inued to 
be supponed in most countrit's by French 
bilateral assistance. Mobile teams were also 
used in some oft he former Bri1ish colonies for 
yaws control and occasional!)' for smallpox 
,·accination, but, except in Ghana (Wadd)', 
1956), they did no1 operale throughout the 
eniire country. 

Thus, in a number of the countnes of 
wcsccrn and cen1ral Africa, a structure and/or 
1radi1ion existed for cxccuttng large-scale 
\'accina1ion campaigns. Systems for the noti­
lica1 ion and 1m'cs1igat ion of cases, howe,·er, 
ww: poorly developed. 
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PLANS FOR THE PROGRAMME 

With only 13 months allotted before the 
commencement of field operations, and with 
available personnel fully committed to work­
ing out the logistics, CDC staff had had no 
time to undertake feasibility studies, pilot 
projects or field reconnaissance to determine 
the extent of vaccinial immunity or to assess 
the epidemiology of smallpox or measles. A 
number of assumptions were made, some of 
which were later to prove erroneous. For 
example, it was assumed that vaccinial 
immunity was uniformly low throughout the 
region but, in fact, urban populations were 
later found to have been moderately well 
vaccinated, as were the inhabitants of large 
rural areas in some francophone countries. 
Especially low levels of vaccinial immunity 
were observed, however, throughout north­
ern Nigeria, in many parts of Sierra Leone and 
in the more isolated rural villages in most 
countries. It was also believed that cases of 
smallpox would be found to be widely dis­
persed in all countries but, in fact, 10 out of 
the 21 countries in the region were found to 
be free of smallpox or nearly so by 1967. 
Where smallpox incidence was high, cases and 
outbreaks tended to be concentrated in 
specific geographical areas. It was also as­
sumed that, as in Asia, the densely populated 
cities and market towns would constitute the 
major reservoir for the sustained transmission 
of disease, with spread occurring from these 
foci to rural areas (Henderson, 1967). It was 
discovered, however, that comparatively few 
cases occurred in urban areas but rural areas 
were found to be capable of sustaining 
transmission over surprisingly long periods. 

CDC staff viewed the eradication of small­

pox as a feasible objective given its epidemi­
ological characteristics, but less was known 
about measles, since it was not routinely 
reported in most countries. However, control 
rather than eradication was foreseen because 
of the greater communicability of measles, 
especially in Africa (Morley, 1962; Senecal et 
al., 1962), the greater difficulty of clinical 
diagnosis and the fact that the disease had not 
been eliminated in any country, as of 1967, 
even in those with well-developed health 
services. Whether the objective of the pro­
gramme should be defined in terms of the 
control of measles or its eradication had been 
debated at length. AID staff thought it 
preferable to establish eradication as an objec­
tive, believing that even if it was not achieved, 

more substantial progress would be made. 
CDC staff were concerned lest the enun­
ciation of a goal which might prove to be 
unrealistic, as had been the case with malaria 
eradication (see Chapter 9), would only serve 
to erode further the credibility of public 
health professionals. Eventually, the CDC 
position prevailed and so the programme bore 
the somewhat clumsy title of "smallpox 
eradication-measles control" rather than the 
simpler "smallpox and measles eradication." 
As the programme was to demonstrate, effec­
tive measles control, let alone eradication, was 
a formidable task (United States National 
Communicable Disease Center, 1970; Poege 
& Eddins, 1973). 

The planning process would un­
questionably have benefited if more informa­
tion had been available regarding the inci­
dence of both smallpox and measles and the 
capacities of each of the national health 
services, but the seeking of such information 
would have caused a delay of perhaps 12-18 
months. With many commitments already 
made, so long a delay was not acceptable. 
Moreover, because of possible changes of 
government staff and of priorities, there was 
no guarantee that a better-defined project 
would subsequently be approved for funding. 
Thus, with the resources at hand, there was a 
need to act. Consequently, the project began 
without preparatory studies, employing such 
information as was available; a great many 
assumptions were made in the hope that an 
able and energetic staff would solve problems 
as they arose. 

It was recognized that the different charac­
teristics of the administrative, health and 
social structures in each of the countries 
would dictate somewhat different types of 
programme. Therefore, instead of a highly 
prescriptive plan, four principles were formu­
lated for the execution of the national pro­
grammes in the expectation that during the 
first year they would evolve by trial and error: 
(1) the programmes would be coordinated as a
regional effort because of the ready move­
ment of people across national borders; (2)
freeze-dried vaccine would be administered
by mobile teams employing jet injectors in
order to economize on scarce resources; (3)
independent assessment of the vaccination
campaign would provide a quality control
mechanism; ( 4) a workable surveillance pro­
gramme would be developed on the basis of
regular reporting from case-detection sites,
because, as had been stated, "The goal of the

https://v3.camscanner.com/user/download


870 MALLPOX A D ITS ERADICATJO 

proicct is a p«ific one, the reduction of 
mallpox to the level of zero cases" (Hcndcr• 

son, I 967). 
urve1llancc, as a principle, was a character• 

1 tic \\•hich differentiated this from previous 
smallpox eradication programmes and even· 
iually proved to be critical to its success. It was 
a concept that had been fostered by Dr A. D. 
Langmuir at CDC (see Chapter 9); since t 961, 
CDC' surveillance programme had been 
under Henderson's direction. With respect to 
smallpox, ll was defined in the following 
terms (Unitcd States Communicable D1se2sc 
Center, 1966): 

( l) The routine, systemauc collect ion of
data, amplified appropriately by special field 
investigation and studies. 

(2) The analrsis and interpretation of re•
ported data and studies on a concurrent basis. 

(3) The inuiation of appropriate defin1·
ti,·e action, including field in\'cst1gation, 
epidemic control, modification of operation· 
al campaign procedures, and recommenda· 
tions regarding vaccination. 

(4) Widespread dissemination of the com·
piled and interpreted data to principal report• 
ing sources and to others concerned with 
disease control activities. 

As has been noted earlier, the concept of 
sun·e11lance was unfamiliar to health staff in 
western and central Africa and it was thought 
that not less than 2 years of sustained effort 
would be required to de,·elop a sun·cillance 
system. The CDC M1111ulojOpm1lio111(United 
Statcs Communicable Dise2se Center, t 966) 
pointed out the need to begin the de,·elop• 
ment of a notification system from the 
inception of the programme but did not then 
envisage the obligation to in,·estigate and 
contain all thc outbreaks that \\'cre detected. 
As the manual stated: 

.. ,n countries wnh a high t",ndcmicoccurrence of 
d1snse, iidd im·csugation actl\'lltcs may focus on 
compararn·d)' frw of the man)' outbreaks. As 
srstcmauc \·accinarion programs progress, the 
1mporrance of smal I outbreaks and individual cases 
becomes increasingly impor1anL As the numbers 
of cascs diminish, the field m,·cstigation and 
control procedures should be inmgatcd for an 
mcrca ing proportion and, ul11matdy, for all 
caMS." 

Three stagcs in the dcvclopment of the 
sun1e1llance programme were envisaged: 

PHASE I-Referring to endcmic areas with 
a sustained or frequent high incidence of 

smallpox as indicated either by official reports 
or by educated estimates. This would include 
all countries with a rate of perhaps 1 or 2 cases 
or more per 100 000 population per year. 

PHASE II-Referring to countries with a 
low continuing incidcnce of smallpox. 

PHASE II I-Referring to arcas rendered 
non-endemic by systematic vaccination. No 
country or subdivision would be classified in 
Phase III until it had been covered by the 
attack phase of systcmatic mass vaccination. 

Strategically, surveillance and containment 
activities in most countries were initially 
considered as subsidiary to mass vaccination, 
serving primarily to identify problems or 
weaknesses in the mass vaccination cam­
paign. '\:' hen the number of cases had �n 
substantially reduced by the vaccination cam­
paign, sun·e1llance and containment would 
become essential to eliminate residua] foci. 
The activities deemed appropriate for each 
phase of the programme are listed in Table 
17.4. On the basis of the reported incidence in 
1966, Phase I activities were called for in at 
least 6 of the countries-Dahomey, Mali, 

1ger, igeria, Sierra Leone and Togo. 

EXECUTION OF THE PROGRAMME 

The first year of the programme was to be 
de,'oted to formulating logistic plans, train• 
ing national staff, and evaluating methodolo­
gies for adaptation by both national and CDC 
personnel. Although it was inevitable that the 
de,·elopment of a programme of this magni­
tude would encounter substantial problems, 
their extent had not becn anticipated. The 
solution of these problems by CDC ultimately 
bcamc the responsibility of Dr Millar, who 
returned from stud)' leave in the summer of 
1966 and assumed direction of the pro­
gramme on 1 'ovember, when Henderson 
went to Geneva to head WHO's lntcnsified 
Smallpox Eradication Programme. 

By September 1966, the recruitment and 
training of staff had been completed as 
scheduled, but little else \\•as proceeding as 
planned. The procurement of supplies and 
equipment lagged far behind schedule and 
formal agreements with countries were slow 
to be concluded. T\\'o countries refused to 
sign programme agreements until they had 
been formally assured that WHO would 
prm1ide funds for fuel supplies and travel; 
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Tabte 17.'4. Western and central Afrla: surveillance actlvltln at different phases of the pro1ramme• 

field l1west11atlon 

Conuol procedures 

uboratory 1tlldy of 
uses 

Emph,111 on prindpal medial units 
to obuln r•1ul1r r.,aru. 
l'rOl'ftll,,_ Uttnlion to Include 
.. medlal and panmedlc,I wnlts. 

ln¥fltl1at1on of 111nlftunc .. 
defflla or •pldemlcs 1n __, 
ll'UI .. time permits. 

Special unlu to �• epidemic 
control II MCftUI}', 

Onl y In 5PKl1I drcumsunca, 
11111a11y for ,-,,.di purpowL 

'From United Sutin Communlc,ble Disease Cent..- (1'66). 

P'lwe. 

btffllM)fl of� necwork 
to __,,. that detection lltft 
uht In al pans of counuy and 
that ,.,ans .,. ,� lllb­
mltt� Som. ut.s,aphk ,.,art· 
lfllofcua. 

Al oudwHU promptly lnvatlllt· 
ed by Compet- epldemlolos· 
lal lllthonty. Cues prompt.ly 
llwfltlSated by Ntlonal or lntff• 
mediate health furtsdktloM. 
Cue lnYflll1at1on form1 wbmlt· 
ted for --, cue. 

l'rompt conuol procedures for 
udl ase and outOrHk by 
Ctfltl'al or lfltermedlltt health 
lllthorlty. 

Specimens to be obulned from 
udl llolated cue and reprtllft­
llt/Ye samples from oudwulls. 

Al In P'lwe N. Al CUii reported 
ut.s,aphkally. 

bdl ase an "lffllf'l'f'CY", A• Wes 
promptly a,,c1 rovtlMly lnvestt­
Sated by competent •� 
o1oz1c,1 authority. 

l'rompt conuol procedures with 
cenual authority �tJoft. 
ldentJflcatton, vacdnatJon and, II 
necesury, llolatlon of conucu. 

Ew.iy aae to recel,,. laboratory 
sti,dy. 

several objected to the requirements for 
surveillance; another expressed concern 
about budgetary obligations; in Upper Volta, 
in which the measles control programme had 
first been successfully conducted, the director 
of the endemic diseases control service refused 
to endorse the programme on the grounds 
that smallpox eradication could not be 

achien�d. Continuing discussions eventually 
led to the signing of 3 agreements in October, 
4 in November and 3 in December. The last to 
be signed were those in the Gambia, &negal 
and Upper Volta, in March 1967. 

Each national programme experienced dif. 
ferent types of problems and each had to be 
adapted to the health structure and social 

Plate 17.7. Health worbrs of Dahomey's endemic c1M11e control service at a tr�in& course on the use of 
let injectors, March 1967. 
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context of the country concerned. As pro­
grammes progressed, epidemiological obser­
vations and useful techniques for field opera­
tions were communicated from one to 
another through annual mtttings of national 
directors and CDC advisers, through the 
travel of staff based in Lagos and Atlanta and 
through periodic surveillance reports which 
were sent to programme staff in all countries. 
To attempt to present events throughout the 
region in chronological order is difficult and 
confusing, given the number of different 
national programmes. Accordingly, we shaU 
first describe progress in the programme as a 
whole before commenting on the salient 
features of individual national programmes. 

In most of the countries, field operations 
commenced betwttn January and June 1967; 
in the others, for which assistance had been 
postponed for a )'Car-Guinea, Liberia and 
Sierra Leone-these operations had all begun 
by January 1968. 

The proposed method of operation in each 
of the vaccination campaigns drew extensive­
ly on the experience of Dr Harald Frederik­
sen, a United States adviser to an earlier 
successful smallpox vaccination campaign in 
Bolivia (Frederiksen, 1962). It called for vac­
cination of the population at assembly points. 
This was achieved through preparatory 
meetings with local chiefs and civil auth- • 
orities to explain the programme and to 
solicit their help. Such meetings took place 1 
to 7 days before the vaccination team arrived. 
The assembly points were usually selected so 
that no one would have to walk more than 8 
kilometres, although, in some areas, even this 
distance was found to be too great and it was 
decreased to 3 kilometres. The teams usually 
consisted of 5 or 6 persons-as many as could 
conveniently ride in one vehicle. They vac­
cinated all persons against smallpox and 
children between 6 months and 4 years old 
against measles. Although on some days as 
many as 10 000-14 000 persons could be 
vaccinated, on average the teams adminis­
tered between 750 and 3000 smallpox vacci­
nation daily (Millar & Focge, 1969) and about 
one-fifth of this number of measles vacci­
nations. The teams usually worked for a con­
secutive 3-week period, camping out or 
staying in the villages. As experience demon­
strated, living among the local population 
fostered cooperation and improved vacci­
nation coverage. At the end of the 3 weeks, 7-
10 days were set aside for rest and 
recuperation. 

Jet injectors were used for most vacci­
nations, but in small villages and among 
special groups, smallpox vaccine was adminis­
tered by bifurcated needle. Most people readi­
ly accepted vaccination, although resistance 
was encountered in Dahomey, Togo and 
south-western Nigeria, where an animist cult 
was active among some small groups, and in 
scattered, remote areas. In each instance, 
special efforts were made to persuade village 
and religious leaders of the benefits of vacci­
nation-usually, but not always, with success. 

In urban settings, the vaccination cam­
paign required special planning and the 
provision of many more vaccination assembly 
points. In Nigerian towns, it was calculated 
that one assembly point would be required for 
every 8000 persons and that arrangements 
would have to be made for vaccination in the 
early morning and late afternoon (Smith et al., 

1970). The most intensive urban campaign 
was that conducted in Ibadan (Nigeria), in 
which, over a 10-day period, 12 teams 
administered 757 308 smallpox vaccinations 
and 69 069 measles vaccinations. People con­
nected with the university, local churches and 
private voluntary organizations, as well as 
members of the police force, assisted in the 
effort. 
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Plata 17 .I. Wirriam Stewart, Surieon General of the United Stues Public Health Sertice, attended a �<ial 
ceremony In Ghana. In January 1968, to celebrate the 25 millionth nc:clNtion &"'en. Ge«ce Lythcott (b. 1918), 
with sunituws, was Director of the CDC rep,n� office In Laios from 1967 to 1972. An ah'e and �lk 
administrator, Lythcott played an importal'lt role In susUinin& the momentum of the procramme throv&h many 
political and lo&istlc crises. 

The pace of the vaccination campaign 
gradually accelerated. By Januar)· 1968, a 
special ceremon)' in Ghana marked the 25 
millionth \Taccination and by the summer of 
1968 (Fig. 17.3), the numbers \·accinited had 
reached the optimistic estimates of January 
1965. 

The concurrent assessment of connge, 
although deemed �ntial, was conducted in 
only 9 of the countries. The principal objec­
tion to assessment was that it wast«i re­
sources. Where it was performed, t('ams of 2 or 
3 persons visited a random sample of 5-10% 
of the villages whose inhabitants had been 
vaccinated 4-10 days previously to ensure 
that the proportion of successful nccinations 
wu satisfactor)' and thu co\•erage was ade­
quate. Where cO\·erage w-as found to be low, a 
repeat vaccination campaign was organized. 
Assessment data showed th1t good co,·enge 
w1s achic,•ed in most countries (Table t 7.5). 

To ascertain the o\·erall effiocy of the 
vaccination nmpaign, special surveys were 
conducted in 1968 in 5 areu-Oihomey, 
Niger, northern Nigeri� �·es1ern Nigeria, 
and Togo-under the dir«tion of Or Ralph 
Hmderson, then deputy direc,tor of the Lagos 
rc-gion1I office (Henderson et al. t 973). Wtth 
Mr Donald Eddins and Dr Williim f()('ge. he 
devised for the pur� of rhis iuney a 
practical method of duster nm piing based on 
principles cl1borated by CDC sutisticians for 
immunization sun·eys in the USA (Ser Hing & 
Sherman, 1965).(The method v,as larrr adapt­
ed for u� in WHO"s Expanded Pro�r-2mme 
on lmmuninrion, in nutrition sur\"e)''S and in 
other heahh st:arus a�ments.) The surny 
revealed a genenlly satisfactory performance 
in most programmes. Nearly 80°� of the 
�pie questionc-d reported having been ,·ac­
cinated with jer injectors (Table 17.6). TI1e 
low r:a1cs among th� under 1 year of age 
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Table 17.5. Western and central Afrla: selected coverage figures for countries arrylng out systematic 
assessment, 1969, by agea,b,c 

Percenup vacdnatecl In ap sroup (yeu): Talle rates 
Country 

Chad 

Ghana 

Guinea 

Liberia 
Mall 
Nlpr 
Nlatrlad 

Sierra Leone 

I 8uec1 on Mllbr I Foese ( 196'). 
b • cbu not recorded. 

0-4 S-1◄ 

63 7◄ 
, .. " 

91 , .. 

I◄ 92 

100 93 

12 90 
91 16 
90 19 

In 11e sroup 
IS-◄◄ ;.◄5 All 11es 0-4 years

13 .. 71 100
93 IO 93 93 

18 15 90 99 
.. 12 13 100 
, .. " 95 

67 26 7◄ 100 
61 77 
IO 7◄ I◄ 100 

c Assessment - also arrled out In T 010, but no dau are available. 
dona for Gembe town, North-eastern 5ute, In 11e croups 0-3, ◄-I◄, and � IS yean. 

Table l 7.6. Western and central Africa: results of 
cluster sample surveys In five areas, 
1968-1969: (A) by age; (B) by country 
or area 

A.ly ... 

Ap croup (yean) 

<I 
1-4 
S-1◄ 

IS--◄◄ 
;.◄5 
AN 11es

Percenup of population: 

With hl1tory With 
of vacdnatlon v.acclnatlon 
by fet lnfector 1e1r 

33 30 
82 79 

88 90 
78 17 
67 75 
77 82 

With 
pockrnarb 

1.7 

I.] 
◄.7 

19.6 
21.9 

12.8 

•• lly country - --

Country or VH 

Dahomey 
Nlpr 
Nlprla, northern 
N11erla, western 
Toao 

Percenup o( popubtlon: 

With hlltory With 
of v.acdnatlon v.acdNUon 
by fet lnfector sar 

71 

79 

88 
60 
IO 

10 
7' 
I◄ 
76 
.. 

With 
pockmarlls 

1.3 
5.5 

25.6 
9.3 
3.1 

could largely be accounted for by children 
born after the mass campaign; lower rates 
among those over 45 years were attributable 
to the fact that a number of older people had 
declined to be vaccinated, believing (correct­
ly, in most instances) that they were already 
immune owing to previous disease or repeat­
ed vaccinations. The best results were ob­
tained in northern Nigeria, in which cooper­
arive, authoritarian emirs and district chiefs 
directed thdr subjects to accept vaccination; 
the low� rates were found in western 
Nigeria, which lacked the tradition of author­
itarian leadership and in which no concurrent 
assessment had been conducted. 

Special comment is called for regarding the 
results obtained among chiJdren aged 0-4 
years in iger and northern Nigeria. In these 
areas, the proportion with a vaccination scar 
acquired at any time was lower than the 
proportion reported to ha'(le been vaccinated 
wirh the jet injector. This paradox can be 
partly explained by the possibility that some 
of the vaccinations by jet injector might have 
been unsuccessful or that parents might have 
reported that vaccinations had been per­
formed when they had not. Because the 
surveys were conducted many months after 
the campaign, it proved impossible to deter­
mine the cause or ro remedy the situation . 

Of parricular interest was the much higher 
proportion of persons in northern Nigeria 
with facial pockmarks, confirming a growing 
suspicion that this was the principal endemic 
focus of smallpox in western and central 
Africa. 

Coordination With International 

Organizations 

Throughout the course of the programme, 
�ginning with the initial planning visits, 
efforts were made by CDC staff to develop a 
collaborative working relationship with 
WHO through its Regional Office for Africa, 
the WHO representatives in the respective 
countries and two WHO smallpox advisers 
based in western Africa--one in Mali and the 
other in Liberia. These attempts were less 
successful than had been hoped, partly be­
cause the WHO regional adviser in Brazza­
ville who had been assigned responsibility for 
smallpox eradication had many other duties 
and could devote little time to the pro­
gramme. Dr Mayer, the WHO adviser in 
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Measles Control 

Many valuable observations were made during the course of the programme with 
respect to the epidemiology and control of mcasles (Foster & Pifer, 1971 ), a disease which 
presented quite different problems from those of smallpox. Case-fatality rates associated 
with measles were customarily ._5%, sufficient to identify it u second only to malaria as a 
cause of death among children. In contrast to smallpox, measles spread rapidly and widely. 
Studies in urban and in the more populous rural areas revealed that 50% of cases occurred 
in children less than 15 months of age (Smith & Foster, l 970af Only in remote villages, 
where visitors were infrequent, did substantially higher proportions of cases occur among 
older children (Millar, l 970f In densely populated urban areas, morbidity decreased by 
about half for only t year following a mass vaccination campaign: in more sparsely 
populated areas, this decrease persisted for 2 years but the incidence then returned to pre• 
vaccination campaign levels (Smith & Foster, t 970bf In the hot and humid densely 
populated coastal areas, there was no apparent seasonal change in the frequency of 
transmission. 

The prevention of measles infection was, and continues to be, a difficult problem. 
Essentially all children arc born with circulating matcmal antibody, which prcnnts 
infection. In some the protection is lost within 5 months, but in others it persists for up to 
12 months of age. However, immunization is successful only after maternal antibody is 
lost, this antibody serving to protect against the attenuated infection induced by the 
measles virus vaccine. To prevent infection, therefore, it is necessary to administer the 
vaccine during the brief period between the time the child has lost the protection 
conferred by maternal antibody and his exposure to infection-in Africa, usually between 
6 and t 8 months. In a mass campaign in which vaccinations arc given, for example, every 
2-3 )'Cars to preschool children, much of the vaccine has no effect, these children being
protected by maternal antibody or having already had the disease. Thus, the effect of a mass
campaign on measles incidence is a transitory one. Efforts were made to vaccinate at more
frequent intervals in urban areas of western Africa, but usually this had little effect unless
the campaigns were conducted every 6 months, a prohibitively expensive strategy.
Vaccination at conveniently located hcalt.h centres was an alternative but in most areas
there were few of these and most were not equipped with refrigerators. Thus, although the
number of measles cases and deaths could be reduced, sometimes substantially for short
periods of time, long-term control was not achieved.

Liberia, was WHO's intcrcountry adviser for 
all smallpox programmes in western and 
central Africa, but he could rarely travel. In 
t 968, he was transferred to Mauritania, where 
he 5ervcd as the smallpox eradication pro­
gramme adviser, the CDC adviser having had 
to leave Mauritania when diplomatic rcla• 
tions between that country and the US.A were 
severed. The WHO adviser assigned to Mali 
rarely left the capital and in 1968 his post was 
discontinued. In response to requests from 
Member governments, the WHO Regional 
Office for Africa provided funds to cover 
local costs, 13 countries receiving in all a total 
of USSJ t 10 675 over the period 1967-1972. 
However, apart from processing these re• 
quests, the regional office and the WHO 

country representatives had little contact 
with the CDC programme. 

From Geneva, Henderson maintained close 
contact with the CDC staff in .Atlanta. They 
and selected national counterparts contribut­
ed to WHO interregional and intcrcountry 
smallpox seminars in Africa, South America 
and Asia; some WHO staff from the regions 
participated in the CDC smallpox eradication 
training programme in .Atlanta in t 967 and 
t 968: and accounts of the progress made in 
western and central Africa were regularly 
published in the WHO Wtt/r.ly ,puu111iologi,al 
ruord and in special reports of the smallpox 
eradication programme. From 1968, supplies 
of bifurcated needles began to be shipped 
from Geneva, and int 969 a jointly sponsored 
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WHO/AID/CDC conference on smallpox 
eradication was or�nized in Lagos. The 
extensive proceedings, which documented 
many important obsuvations on smallpox 
eradicition (United St2tes National Commu­
nicable Disease Center, 1970), were distribut­
ed to WHO and national staff throughout the 
world. 

Collaboration with OCCGE and OCEAC 
was effective and useful. These organizations, 
both supported by France, kept abreast of 
events through written reports and discus­
sions at their semi-annual meetings, which 
dealt with the progress and policies of this and 
other regional programmes. The directors of 
these organizations also participated actively 
in solving problems of implementation and 
communication arising in programmes con­
ducted by their member governments. In 
addition, OCEAC served as an intermediary 
for the transmittal of national reports and the 
receipt of supplies and equipment for the 
Congo, with which the USA did not then 
have formal diplomatic relations; beginning 
in 1968, OCCGE performed a similar func­
tion with respect to Mauritania. 

Changing Roles of the CDC Atlanta 
Office and the Lagos Regional Office 

Flexibility in the management structure 
was no less important than in field operations. 
The Lagos regional office had been expected 
to serve as the principal point of contact for 
operations and as the conduit for reports and 
requests from all the national programmes; 
the CDC Atlanta office was expected to bear 
primary responsibility for recruitment, train­
ing, procurement of supplies and equipment 
and liaison with AID. This managcment 
relationship had originally appeared to be the 
most logical because of the geographical 
proximity of the Lagos office staff to field 
operations and of the less elaborate proce­
durcs that would be needed to obtain United 
States govcrnment approval for travcl by 
persons stationed abroad. What had secmed 
logical during the planning stage, howevcr, 
proved less functional in practice. It soon 
became apparent that communication 
betwecn thc individual countries and Atlanta 
was usually easier than between thcm and 
Lagos. Whcn a protracted civil war broke out 
in Nigeria in 1967, the difficulties became 
grcater1 as cable traffic increased. Because 
messages concerned with the smallpox eradi-

cation-measles control programme were giv­
en low priority, a cable from a national capital 
sent through Lagos took as long as 1-2 weeks 
to reach Atlanta. Shipments of supplies by air 
freight or diplomatic pouch were also deliv­
ered more promptly when dispatched from 
Atlanta than from Lagos. Although it was a 
major transport centre, Lagos had few direct 
flights to man)' of the Africin capitals, 
especially those of the francophone countries. 
In consequence, field staff and personnel in 
Atlanta, faced with an increasing array of 
problems, found it necessary to communicate 
direct with each other. 

Towards the end of the first year, responsi­
bilities and relationships were redefined to 
centralize direction in Atlanta, the Lagos 
office assuming a support role in contacts 
with national authorities and undertaking 
special investigations and assessments. In 
practice, the revised system worked well: new 
approaches were identified as experience 
accrued, and alternative methods and systems 
found useful in one country were applied 
with little delay throughout the region. 

Surveillance and Containment Activities 

It had been thought at first that surveil­
lance and containment activities would be 
most crucial to interrupting transmission 
during the concluding phases of each of the 
national mass campaigns, but experience 
quickly showed that they could play a vital 
role from the beginning of a programme, 
irrespective of smallpox incidence. This was 
first shown in eastern Nigeria, just as the 
regional programme began. 

The Nigerian programme agreement was 
signed on 6 October 1966 and field staff soon 
began to arrive. Operations were, however, 
initially confined to 2 of Nigeria's 4 regions 
because special agreements had to be final­
ized with each of the semi-autonomous 
regions before work could begin. The 
Eastern Region was the first to commence 
operations. In November 1966, Dr  Foege 
with Dr David Thompson and Mr Paul 
Litchfield, began a programme of staff train­
ing while awaiting delivery of vehicles and 
other commodities. Early in December, they 
were informed by a missionary of smallpox 
cases in a small village and decided to use this 
opportunity to train vaccination teams in 
containment activities. Using borrowed 
transport, they vaccinated people in the 
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village and along nearby roads; an outbreak of 
19 ases was stopped in 4 weeks (Focgc ct al., 

1975). Missionaries in the southern part of the 
Eastern Region, who had their own radio 
network, were approached for help in notify­
ing other outbreaks. Two further outbreaks 
were soon identified, one of 14 C2SCS and one 
of 5 cases. Both were contained within 3 
weeks, again simply by vaccinating household 
and village contacts. With the limited re­
sources available, the programme staff had 
expected to do little more than control a few 
of an anticipated large number of outbreaks, 
but surprisingly no further outbreaks were 
reported in this area. On investigation, the 
staff discovered that the last epidemic to be 
recorded in the area had occurred in 1950, 
despite the fact that comparatively few per­
sons, except those living near roads, had been 
vaccinated since then. The first case in the 
1966 outbreaks had come from the Northern 
Region of Nigeria fully 5 months before; 
subsequently, smallpox had spread slowly 
southwards with as many as 4 generations of 
cases occurring in a single compound. The 
finding of so few outbreaks, all in nearby 
villages, along with the discovery that they 
could be rapidly contained even where vac• 
cinial immunity was low, was impressive. A 
review of data from earlier years suggested 
that outbreaks normally began along the 
northern borders of the region and spread 
progressively towards the south, an observa­
tion which suggested that persistent endemic 
transmission did not occur in most of the 
Eastern Region. 

The programme staff decided to concen• 
trate their resources in areas in which small­

pox was known to be present. Accordingly, a 
new reporting system was devised. In each of 
the 3 provinces of the Eastern Region, a 
reporting officer was designated to obtain 
weekly reports from all government and 
missionary health establishments and trans• 
mit them by radio directly to Enugu, the 
regional capital. The data quickly revealed 
that most of the known cases were occurring 
along the northern boundaries, and a pilot 
vaccination campaign was therefore begun in 
the northern urban area of Abakiliki 
(WHO/SE/68.3, Thompson & Focge). With­
in a week, 46 500 people were vaccinated and 
gradually the campaign moved to adjacent 
areas in the savanna. Numerous unreported 
cases of smallpox were discovered and, by May 
1967, 754 cases with 180 deaths had been 
documented. 

Meanwhile, political turmoil steadily in­
creased throughout the Eastern Region and 
on 30 May the predominantly Ibo tribal 

population seceded from Nigeria, proclaim­
ing the independent Republic of Biafra. It 
became increasingly difficult to continue 
with the programme; travel was restricted to 
those with special passes, and petrol became 
scarcc.Nevcrthelcss,duringjune 1967,a mass 
vaccination campaign was conducted in and 
around Enugu-the only remaining endemic 
focus. By the end of the month, transmission 
appeared to have ended, after only 6 months 
of activity, during which only 750 000 of the 
12 million inhabitants had been vaccinated 
(Focge ct al., 1971). Programme operations in 
eastern Nigeria were interrupted almost im­
mediately thereafter but the idea had been 
planted that it might be desirable to give 
precedence to the discovery and containment 
of outbreaks over the execution of the mass 
vaccination campaign. 

By June 1968, vaccination teams were 
active in 19 countries; some 40 million 
persons had been vaccinated-about 35% of 
the estimated population. In each pro­
gramme, priority was given to vaccination 
campaigns in the areas reporting the most 
cases of smallpox, although this strategy was 
not pursued with the same vigour as in eastern 
Nigeria. Less than half the countries had 
independent assessment teams but in most of 
them documentary or other evidence indi­
cated that the vaccination coverage was high. 
The impact of the vaccination campaign was 
already apparent, only 2312 cases being re­

ported by the end of May compared with 4071 
during the same period of the preceding year. 
Although reporting systems were still inade­
quate, many cases which would not otherwise 
have been reported were being detected by 
vaccination teams, and some during outbreak 
investigations. where these were being 
undertaken. 

In June 1968, Dr Focgc, who had joined 
COC's Atlanta staff, proposed to participants 
at the annual COC Regional Programme 
Conference a change in strategy to hasten 
eradication-namely, to give priority to the 
detection and containment of outbreaks 
(Focgc ct al., 1971). Originally, there had been 
doubt that simple containment measures 
could be effective because of the common 
belief that smallpox was comparatively easily 
and rapidly transmitted through the popula­
tion (Fclsenfcld, 1966; Top, 1968), especially 
where vaccinial immunity was low. The 
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npcricnce in eastern Nigeria and a study in 
Dahomey in 1967 (Henderson & Yekpe, 
1969) contradicted this. Moreover, epidemi­
ological studies of smallpox in East and West 
Pakistan in 1966-196 7 (Thomas ct al., 1971 a,b, 
1972; Mack ct al., 1972a,b) also showed that 
smallpox spread slowly, that outbreaks tended 
to be clustered in an uea rather than widely 
dispersed and that at the low point of seasonal 
incidence very few villages were infected. 
These observations were also confirmed in 
India in a study conducted in a district 
classified as heavily infected but in which it 
was found that at no time were more than 1 % 
of all its villages infected with smallpox (India 
National Institute of Communicable Dis­
eases, 1968). 

Dr Focge reasoned, as had the investigators 
in Pakistan, that intensive dforts to detect 
and contain outbreaks, if begun at the low 
point of seasonal incidence (Scptember-Oc­
tober), should readily contain the few out• 
breaks then present. This would serve to avert 
major epidemics later in the year, when 
smallpox spread more rapidly. He proposed 
that each of 8 countries which then had 
endemic smallpox should undertake an inten­
sive and continuing programme of surveil­
lance and containment. The programme was 
given the name E2, for "cradiation�ala­
tion" (Focgc ct al., 1971} The strategy was 
formally adopted in July 1968 by all countries 
except Nigeria, which decided that because of 
a widening civil war, it would give priority to 
completion of its mass vaccination campaign. 
However, in areas of Nigeria in which mass 
vaccination had been conducted, specially 
assigned short-term CDC epidemiologists 
would undertake outbreak investigation and 
containment. 

For the detection of cases, the usual report­
ing mechanism was augmented by the cooper­
ative efforts of other special health service 
programmes (e.g., leprosy and malaria con­
trol), government personnel, village leaden 
and non-governmental bodies such as mis­
sions. Outbreaks were investigated and vacci­
nation was performed in a "geographically or 
socially contiguous area around each patient", 
as determined by epidemiological investiga­
tion. The area was not defined more explicit­
ly, as was later done in Asia, nor was an 
attempt made to enumerate contacts and 
village populations to ensure that all had bttn 
vaccinated. 

The increase in surveillance activity led to 
the discovery of many additional cases, with 
the result that the number of reported cases 
rose from 197 in August to 289 in September; 
from then on, it fell steadily (Table 17.7} 

By January 1969, endemic smallpox re­
mained only in Dahomey, Nigeria, Sierra 
Leone and Togo. The last cases in Sierra 
Leone and Togo were detected in May of that 
year, and the last case in Dahomey was found 
in September; thereafter no further cases were 
notified for 6 months (Table 17.8). In March 
1970, however, a persistent endemic focus 
was discovered in northern Nigeria, but 2 
months later the last known case in Nigeria, 
the last in western and central Africa, was 
detected, only 9 months after "eradiation­
cscalation" had begun. 

The vaccination campaign continued 
throughout the "eradication�alation" op­
eration, 33 million persons being vaccinated 
during 1969 and 22 million in 1970 (Table 
17.9} Contrary to expectations, the pace of 
the vaccination campaign did not diminish 
during this period; indeed, more vaccinations 

Table 17.7. Western and c_entral Africa: number of casn of StNllpox reported and detected In 9 countries,' 
1968• 

Number of Number of additional Percenup clec«ted 
f'trlod Toul reported cues throuJh active 

cues clilcollered � 

�ary-june 4060 3165 195 5 

July-September 121 612 216 26 

October 26S II 177 '7 
Noottmbet 215 " 14' 61 
Otumw 140 60 IO 57 

Non, Thae cbu, uktt1 from field rtcordl, differ -what from the fl aura z1Ytn In olflc:�I rtpOrU, from wt.Id\ for uamplt T ablt 17. I wu 

�-, Oahomty, Guinta, 11,11, Nip,, Nlaena, Sierra Ltone, Toeo and Upper Volta. 
b laMcl on fo.at tt al. ( "71). 
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were given each week, on average, than before
the special programme began. By the end of
1970, the number of vaccinations performed
in 12 of the countries was equivalent to, or
greater than, the estimated population. 

During 1971-1972, the programme was
modified in order to give priority to the
vaccination of those who had been missed
during the initial mass campaign and of those
born after it. By the end of 1972, 153 484 000
smallpox vaccinations and 28 163 000
measles vaccinations had been performed.
The cost of smallpox eradication in the region
was estimated to be USS0.138 per head of
population (Foege ct al., 1975). 

In 1972, as the 5-year programme drew to a
close, CDC staff proposed to AID that other
types of vaccine and support for other prcven-
tivc measures should be provided in order to
strengthen the health services in the countries
of western and central Africa. Although the
proposal was endorsed by all the ambassadors
of the USA in the region, as well as the
respective health ministers, the programme
was terminated at the end of 1972. CDC
sought to sustain surveillance and a main-
tcnancc vaccination programme by assigning
epidemiologists to OCCGE and OCEAC, but
because of the large number of countries and
the lack of supplies and equipment to rcplcn-
ish the programmes, vaccinial immunity
steadily declined thereafter as did the quality
of surveillance. By 1976, when prcccrtifica-
tion activities had to be undertaken, special
programmes had to be initiated in all the
countries of the region to document what had
been accomplished and to verify, through
pockmark surveys, that no further cases had
occurred.

NATIONAL PROGRAMMES
Each of the national programmes had

different characteristics and encountered dif-
fcrcnt types of problems, some of which arc
summarized and discussed below. For case of
presentation, the countries arc dealt with in 7
groups ( shown in Fig. 17 .1}: ( 1) N igcria-t he
most populous country, which, between 1967
and 1970, reported 6854 ( 40%} of the re-
gion 's 17 106 cases; (2) Dahomey and Togo-
2 small adjacent coastal countries, in which
smallpox incidence was high, and in which
there was resistance to vaccination because of
fetish practices; (3) Mali, Niger and Upper
Volta-3 inland Sahclian countries, in which
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Guinea-Bissau 

Throughout the duration of the AID-supported smallpox eradication programme in 
western and central Africa, the status of smallpox in Guinea-Bissau was uncertain and 
caused concern. Until 1974, when Guinea-Bissau became independent, the Portuguese 
colonial administration reported regularly that no smallpox cases had occurred. However, 
there was widespread civil war, with rebel forces reputed to be in control of two-thirds of 
the country. The adjacent country of Senegal remained smallpox-free and posed no threat, 
but exten.sive epidemics occurred in many parts of Guinea, in which the bases of the rebel 
forces were located. Officially, nothing could be done to support activities in Guinea­
Bissau but, as was the case in the Sudan, which also experienced protracted civil war (sec 
Chapter 18), leaders of the rebel forces evinced concern about smallpox. They sent health 
workers for training in Guinea, which provided vaccine and bifurcated needles. Health 
staff in the rebel-held areas also reported periodically on smallpox. So far as could be 
ascertained at the time, and later during certification surveys, no cases of smallpox 
occurred in Guinea-Bissau during this period. 

there were many nomads and frequent trans­
humance; (4) Guinea and Sierra Lcone-2 
highly endemic countries, in which pro­
grammes were launched nearly a year later 

Plate 17.t. A vaccination ream at work In Dahomey 
In 1967, 

than in the other groups but which succeeded 
in interrupting transmission within t 8 
months; (S) Cote d'Ivoire, Ghana and Li­
beria-3 adjoining countries on the southern 
coast of western Africa, which experienced 
few cases of smallpox after t 966; (6) the 
Gambia, Mauritania and Senegal-all of 
which were free of smallpox when the pro­
gramme began, and remained so; and (7) the 
OCEAC countries-only 2 of which (Camer­
oon and Chad) detected cases of smallpox after 
1966, mostly imported from Nigeria. Guinea­
Bissau's status is summarized in the accompa­
nying box; activities in Equatorial Guinea, 
which remained free of smallpox and in 
which no special programme was conducted, 
arc not further described. 

Nigeria 

Nigeria (population in 1967, 51.9 million) 
was the crucial country for the smallpox 
eradication programme, being centrally locat­
ed and heavily endemic (Fig. 17.4) and having 
a population totalling nearly half that of the 
entire region. The largest number of CDC 
uchnical staff were therefore assigned to 
Nigeria and the CDC regional programme 
office was located there. 

When the programme began, Nigeria was a 
federal republic consisting of 4 regions and 
the federal district of Lagos. Because responsi­
bility for health matters was delegated to the 
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Table 17.9. Western and central Africa: number o( reported smallpox vaccinations (thouunds), by country, 
1967-1972• 

c-ry 

UINrOOII 
C-al Afrtan

�epubllc
Chad 
Cenco 
C6te d'tw)ire 
Dat-y 
EquatoNI Gulnu 
Gabon 
Gambia 
Ghana 
Guinea 

LJber1,a 
�II 
�urlunla 
Nlpr 
Nlpril 
Senepl 
Sierra Leone 
Toso 
Upper Volu 

Toul 

Population 
In 19671> 

(thouYncll) 

6 371 

1 715 
3 451 
IIU 
003 
lS-46 
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923 
431 

1 107 
Hff 
I lSI 
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3 1t5 

51 929 
3'75 
2 720 
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HIS 
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I� on Foeee et al. (1975). 
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YtarC 
Cu�t!Yt toul of 

vacdNtlolll 
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b Popubtlon cuu from United Nations ( 1985). 
c flsures In bold type lndlate the year In which the total number of vaccln,tlons performed after 1966 �lied or excteded the estllNted 
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fig. 17.◄. Nigeria: number of reported cases of smallpox, by ◄-week period, 1966-1970.
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regions, programme policies and plans had to 
be -..·orked out and agreed on not only at the
fednal level but with each regional authority 
as "·ell Each r�ion, in turn, dealt with 
traditional tribal authorities, which, in the 
Northern Region, had substantial powers. 
The National Council on Health had decided 
in t 962 that the eradication of smallpox 
should be an objective of national policy 
(Foster & Smith, t 970) and plans for such a 
programme were developed by the Principal 
Medical Officer of the Ministry of Health of 
Nigeria, Dr G. A. Ademola. Implementation 
of the programme, however, had to be delayed 
until t 967, when resources were made avail­
able by AID. Meanwhile, thermolabile lano­
linated vaccine, produced in a government 
laboratory in Lagos, was provided for use in 
health centres, but because it was rarely kept 
under refrigeration, many of the vaccinations 
were unsuccessful. Mobile field teams, which 
periodically undertook mass vaccination cam­
paigns, undoubtedly improved vaccinial 
immunity in the Eastern, Western and Mid­
Western Regions. However, nowhere was the 
level of immunity high, and in the Northern 
Region, vaccination coverage was especially 
poor.

Pockmark surveys conducted after the 
AID-supported programme began revealed 
that smallpox had been widely prevalent 
throughout Nigeria during the early t 960s, 
an estimated 100 000 or more cases having 
occurred annually. Survey data, as well as 
morbidity data compiled in t 967 (Fig. 17.5), 
showed the Northern Region to be the most 
heavily afflicted. In this region, which con­
sisted mainly of savanna and arid scrub, the 
highest incidence occurred in the dry season, 
from January to May; in coastal areas, seasonal 
changes were less marked. The case-fatality 
rate was probably about 10%, although the 
only available data pertain to persons ad­
mitted to hospital-usually those who were 
the sickest and among whom deaths would 
have been more frequent (Table 17.10). 

Early in 1967, Nigeria was on the brink of 
civil war. As major tribal groups vied for 
power, a military government displaced civil­
ian rule, and an army mutiny occurred in the 
north, accompanied by extensive riots. The 
Eastern Region of the country threatened to 
secede. Despite these serious problems, the 
government supported the smallpox eradica­
tion programme. Pilot activities, each with its 
own programme unit, began in Lagos and in 
the E11tern and Western Region• during the 

,_. . .,..,....., NIGEll _,. I • ·� ·:::_-. ...,_'.--·-·-'--:-\
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·-· lntermtional bou�ry
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00-◄.9 QS-9.9 G]�IO

Fig. 17.5. Nigeria: smdpox Incidence by adminis­
trative region and province, 1967. Early in 1967, 
Nigeria was made up of ◄ regions and the federal 
capital territory of Lagos. The map also shows the 
provincial subdivisions in the Northern and Eastern
Regions. 

spring of 1967 and in the Northern and Mid­
Western Regions during the summer. Because 
of the widespread prevalence of smallpox and 
concern as to the continuing stability of the 
country, Dr Ademola and Dr Stanley Foster, 
the CDC senior adviser, decided to devote all 
available resources to the mass vaccination 
campaign, giving first priority to the areas 
with the highest incidence in each region. 

Table 17. I 0. Nl&erla: number of cases of and deaths 
from smallpox, and case-fatality rate, 
In Kano Inf ectlous Diseases Hospital, 
by ase, 1967-1970 

Aae "°"' (yon) 
Number of Number of use-f1callty 

CIMI duthl rate(,.) 

<I " 15 21 
1-4 "' 21 IS 
5-1◄ 204 II ' 

15-24 411 35 I 
25-44 lff 2' 14 

,11145 II .. 36 

Tow 1090 12' 12 
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The responsibility for outbrt"ak control was 
left to local health aurhoritia, to which the 
go,·ernmenr continued to issue lanolinared 
vaccine dt"Spire advice to the contrary by CDC 
staff. 

In the Eastern Region, sm:illpox was di­
minared with surprising rapidity. Mau vacci­
nation in the north of that region, in which 
nsn were concentrated, concluded in June 
196 7, simuhan�usly with the occurrence of 
the last known smallpox cases. In July, tht" 
Eastern Region having declared irsdf rhc 
independent Rt"public of Biafra, fighting 
berw«n the Nigerian and Biafran armia 
began along its borders. The vaccination 
campaign decreased in intensity but did not 
stop immediately, and for many months 
vaccine continued to be transferred from 
Nigerian to Biafran health authorities during 
cease-fire periods arranged for this purpose. 
By the end of 1967, however, vaccination had 
ceased, and in 1968 widespread famine de­
,·cloped in Biafra, accompanied by epidemics 

of meules wuh high case-fatality rates. In 
October, the governmtnc of Diafra appcaltd 
for help and the Internacional Commutec of 
the Red Cross (ICRC) and the World Council 
of Churcha responded with rechnic:al assis­
tance and provided mcaslrs and small pox 
vaccines, the lautr coming from WHO stocks 
in Geneva. A vaccination campaign began 
ag2in on 27 December 1968, organized by Dr 
A. E. lfckwunigwe, a scnior lecturer in 
pacdiatrie! at the university in Enugu, Dr 

icole Gras..�r of the Jnsrirut Pasteur (Paris) 
and Dr A. T. C. Bourke, consultant to the 
ICRC. Despite serious shortagcs of petrol and 
staggering problems of transport and com­
munication, 11 reams succ«dcd during the 
following year in giving an a,1erage of 
100 000 smallpox Hccinations and 3500 
measles nccinarions each week. Suspecttd 
cases of smallpox were investigated and speci­
mens sent to Geneva for examination by 
WHO reference laboratoria, but none con­
tained smallpox virus. 

P�t• 17.1 O. The �cession of the Eurern Rec10n of N1cerla and the civil war thu enwed resulted in extensive 
famine throughout wt area. Despite formlcfable problems and creir per$0n� danger. nat10nal and internuional 
suff undertook extensive sm,1llpox ,1nd meisles nccinuion ump,1icns, with special attention to refugees in 
camps. 

u 
.. 

\J 
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Meanwhile, by the beginning of May 1967, 
a pilot project in Lagos had been completed 
during which 1 million persons were vaccin­
ated against smallpox; in February, the Wes­
tern Region began its programme and in July 
more than 750 000 were vaccinated in Ibadan, 
the capital. Assessment showed that 90.8% of 
the population had been vaccinated. In the 
Northern Region, however, problems in 
reaching agreement about the conduct of the 
programme delayed its start until July. The 
vaccination campaign began in the western 
part of the region, in which the reported 
smallpox incidence was highest, and moved 
progressively eastwards, achieving substan­
tially higher levels of coverage than in other 
parts of the country. The better coverage was 
achieved as a result of the edict of tribal 
leaders that people accept vaccination or be 
fined if they refused. As one programme 
officer commented: "In the south, a health 
education programme had to reach all the 
people to convince them to participate in a 
health activity, whereas in the north, a health 
educator only had to convince the emirs." 

By the end of 1967, some 9.5 million 
smallpox vaccinations had been performed 
in Nigeria. A monthly mimeographed 
"Nigerian Smallpox Eradication-Measles 
Control Surveillance Report," which first 
appeared in April of that year, informed 
he2lth staff throughout the country about the 
efforts being made. The number of cases 
reported in 1967 (4753) differed little from 
the 1966 figure (4953), most of the cases being 
reported during the first half of the year, 
primarily from the Northern Rcgion. 

Although the national programme had 
proceeded at a slower pace than planned, it 
was remarkable that so much progress had 
been made in a country engaged in full-scale 
civil war. There were problems in the delivery 
of supplies by air and sea, serious impediments 
to travel, shortages of petrol and other 
supplies and considerable personal risk to the 
teams working near the areas bordering on 
Biafra. Imagination, persistence and courage 
were required of national staff and CDC 
advisers alike: Dr Ademola and Dr Emman­
uel A. Smith, the national programme direc­
tor; Dr J. I. Adetosoye, Dr I. S. Mebit2ghan 
and Dr P. 0. Adeoye, Nigerian directors of 
programmes in the west, mid-west and north, 
respectively; and thcir CDC counterparts, Dr 
Margaret Grigsby (succeeded by Mr Lloyd 
Wade), Mr Warren Jones (succeeded by Mr 
Paul Bond) and Dr Deane Hutchins (succeed-

ed by Mr Robert Hogan). The age distribution 
of cases of smallpox for which ages were 
recorded closely resembled that of the general 
population (Table 17.11 ), suggesting that 
where outbreaks occurred, primarily in rural 
areas, immunity was low throughout the 
population. 

Problems in northern Nigeria continued to 
be substantially greater than in other regions, 
partJy because of its size, the lack of roads and 
the relative paucity of health facilities, and 
partly because many of the senior administra­
tive and technical staff, including mechanics, 
had been lbos from the Eastern Region who 
had fled with the onset of war. Only 3 CDC 
technical staff had originally been assigned to 
assist, but in April 1968 their number was 
incrcased to 6 and the CDC regional office 
equipment specialist was transferred to Ka­
duna to train new mechanics in the repair and 
maintenance of some 60 vehicles and jct 
injectors. Operations were further complicat­
ed, however, by the government's decision to  
divide the region into 6 states, a move which 
required many modifications in the pro­
gramme, including the reassignment of su­
pervisors and field personnel, the restructur­
ing of the reporting system, and changes in 
the budget and payment systems. 

As 1968 advanced, the programme in 
Nigeria became fully established and during 
the year almost 24 million persons were 
vaccinated against smallpox by 60 mobile 
teams. In the Northern Region, assessment 
teams, visiting areas 7-14 days after the 
population had been vaccinatcd, usually 
found coverage levels of 95% or higher. For 
assessment elsewhere, the authorities decided 
to use the less satisfactory method of compar­
ing the number of vaccinations performed 
with the population census figure. Although 
the personnel of the Western �egion pro-

Table 17 .11. Nigeria: number and percentage distri­
bution of cases of smallpox by age and 
percentage distribution of general 
population by age, 196 7-1968 

uses 
Percenuse distribution Ap l'°"P (ytJn) 

Number � of pneral population 

<I 44 3 } II1-4 231 14 

5-14 394 25 2, 
15-44 IOI SI 

} s,�45 I 19 7 

Toul I 596 100 100 
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Vaccine Production in Nigeria 

From 196 7 onwards, both CDC and WHO provided support to a gonrnment vaccine 
production laboratory at Yaba, near Lagos, in the hope that it might be able to 
manufacture sufficient high-quality freeze-dried vaccine to mttt the needs of Nigeria and 
perhaps of other countries in v.estern Africa. A CDC virologist, Mr Nathaniel Rothstein, 
was appointed to the laboratory in 1967 and, later, a WHO expert in vaccine production, 
Mr Ronald C. Kent, was auigned there and remained until t 976. Nigerian laboratory staff, 
assisted by WHO fellowships, received training in the United Kingdom, and the necessary 
laboratory equipment was provided by WHO. Batches of freeze-dried vaccine began to be 
produced int 968 but the vaccine did not meet international standards until t 974, and then 
only briefly. Frequent transfers of technical personnel and management problems 
hampered work throughout this period. Nenrthelcss, the vaccine was routinely 
distributed for use in health centres, the vaccination teams using vaccine supplied by the 
USA. After t 973, the laboratory supplied all the vaccine required in Nigeria. 

gramme regularly estimated the co\'erage to 
be 90° � or greater, later sun·eys shou·ed le\'clS
of 80°� in towns of more than 5000 inhabi­
tants and levels as low as 45-65% in the 
\·illages. 

In �ptember 1968, with the introduction 
of the regional "eradication-esalation" pro­
gramme, efforts were made in Nigeria to 
impro\'e the reporting system, which was 
complex and functioning poorly, some re­
ports being dcla)·ed for u·ttks or e,·en 
months-if they �·ere sent at all. The S)'Stem 
required the responsible village heads to 
report suspected cases to a district superinten­
dent, and although some complied, many did 
not. The district superintendent, in turn, was 
expected to inform the superintendent for 
health, who was supposed to institute control 
measures and to forward his report to an area 
medical officer, who in turn reported to the 
regional goyernmcnt. Such outbreak control 
?lcasurcs as were undertaken were largely 
ineffecti\'e, since the lanolinated nccine con­
tinued to be distributed to the loal health 

�uthoritics. In the hope of improving report­
ing, efforts were made to persuade teachers, 
missionaries, foreign volunteers and othen to 
report cases by recording the details on 
stamped addressed postcards, which had been 
duly supplied. In practice, howe,·eJ', this
acti\'ity had little effect. 

Although the epidemiological observa­
tions in eastern Nigeria had generated the 
"eradication-escalation" strategr, Nigerian 
staff and their CDC counterparts decided not 

to d1\·ert resources to this undertaking. As 
they a� the situation, sur\'eillance in 
northern Nigeria, in which virtually all cases 
u·ere then occurring, could be established
only with difficulty and O\'er time because
health centres �·ere few, experienced person­
nel u·ere lacking and the population was
widely dispersed. In view of the continuing
u·ar, it u·as uncertain whether vaccination
teams would have access to many aros in the
future. Because the mass \'accination cam­
paign was progressing well, with high levels
of co\'erage, it seemed to the personnel
concerned that the most prudent course
would be to complete the campaign as rapidly
as possible. That being accomplished, re­
sources could be di,·erted to the im·cstigation
and containment of outbreals. Limited sur­
,·eillance acrivities were begun, however,
towards the end of t 968, using short-term
COC epidemiologists in areas in which mass
vaccinarion had been completed. At that time
cases were found to be occurring in small
outbreaks primarily among semi-nomadic
Fulani herders. Hning no special allegiance
to the principal rribal leaders, these groups
had largely been missed b)' the vaccination
teams and by assessment teams as well
(WHO/SE/68.5, Pifer & Adeoye).

The mass nccination campaign continued 
to progress rapidly, concluding in the autumn 
of 1969. Mean-.·hil�, the number of reported 
cases of smallpox declined sharply, only 5-16 
cases being recorded each month from March 
to the end of July 1969. After July, no further 
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Northern Nigeria: the Role of Traditional Leaders

In northern Nigeria, strong traditional tribal leadership both helped and hindered 
programme implementation. One adviser recalled his surprise when attending the first 
mass vaccination campaign in a town to find 6000 persons already in a line at 6 o'clock in 
the morning. As the day progressed, he proposed to the chief that a vaccination team 
should move to the market area to begin work there. The chief forbade this, indicating that 
if all vaccinations were performed in front of him, everyone would comply, but if he were 
not present at the vaccination assembly point, people would report they had been 
vaccinated when they had not. Vaccination in this and other largely Muslim northern 
cities continued until long after dark, as women were not allowed to leave their homes 
until nightfall. 

On the negative side were such problems as those encountered during the investigation 
of the outbreaks in 1970 in and around Amayo. A village chief, when questioned about 
rumours of smallpox cases, denied all knowledge of the� until, during the course of 
interrogation, his granddaughter emerged from the house with evident smallpox lesions. 
Because of fear that he would be deposed from his chieftaincy if it were found that he had 
been hiding cases, he had suppressed information about the outbreaks. 

cases were detected that year although an 
average of 10 rumours were investigated each 
month (WHO/SE/71.30, Focge). Transmis­
sion appeared to have been interrupted and, 
with the last cases occurring in Dahomey in 
September 1969, national and CDC staff 
scheduled a celebration for the end of March 
1970 to mark the eradication of smallpox 
from western and central Africa. On 21 
March, just as the staff were preparing to 
depart for the celebration, a 14-year-old girl 
was admitted to the infectious diseases hospi­
tal in Kaduna (Fig. 17.6) with unmistakable 
smallpox (Wk!, ,pith•. n,., 1970b). She had 
fallen ill shortly after arriving from the town 
of Amayo (population, 1400), K wara State, 
some 400 kilometres away. The outbreak was 
discovered almost simultaneously by a state 
senior health superintendent. Intensive 
house-to-house vaccination and search for 
cases revealed 48 additional cases in the town 
(WHO/SE/71.30, Foege) and 12 other cases 
in neighbouring villages, the first cases in the 
outbreak having occurred in October 1969. 
Further investigation revealed that smallpox 
transmission had persisted in the area since 
early 1969, primarily in communities of up to 
300 persons, the cases being hidden by their 
families from the health authorities. The 
snrch was extended to llorin, the capital of 
K wara State (population, 300 000), only 11 
kilometres away. Nine additional cases were 
found-the last on 22 April t 970. 

Vaccination in K wara State had been 
conducted between December 1968 and July 
1969. However, the reassignment of person­
nel, which accompanied the division of the 
Northern Region into states, had left K wara 
with fewer resources than other states, and the 
supervision of the programme had been poor. 
Teams had concentrated their efforts in the 
major villages and towns, but even there 
coverage was poor because villagers resisted 
vaccination. During assessment, it had been 
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found that coverage was only 70% in rural 
areas and 60% in the town of Ilorin; a repeat 
campaign had therefore been conducted in 
the course of which 97 000 additional vacci­
nations had been performed. Despite this 
dfort, a survey in April 1970 showed that 
only 77% of the population had vaccination 
scars; in some peripheral areas of the city, the 
proportion was only 35%. Following the 
discovery of the outbreak in April 1970, a 
repeat house-to-house vaccination campaign 
was conducted, and road-blocks were estab­
lished around the city to vaccinate any person 
who entered or left. Subsequently, special 
teams conducted village-by-village searches 
and vaccinated the inhabitants of the sur­
rounding districts; special district search 
teams continued work during the following 
12 months. The last known case in the area, 
however, occurred during the second week of 
April, 3 weeks after containment operations 
had begun. 

Just as the outbreaks in the Amayo-Ilorin 
area beg11n to come under control, a more 
alarming discovery was made: 2 ascs had 
occurred in Lagos, 150 kilometres to the 
south, the patients having become ill during 
April. Three further cases, with onset of 
illness in May, were discovered in Shagamu, a 
town to the north of Lagos. The source of 
infection in both outbre11ks was suspected to 
be Ilorin, but this could not be confirmed. 
Intensive search and vaccination were ex­
tended in ever-widening areas around these 2 
foci but no further cases were found. 

The occurrence of new, widely scattered 
outbreaks in Nigeria was profoundly disturb­
ing to staff throughout western and central 
Africa, since the cases were discovered more 
than 6 months after it had been thought that 
transmission had been interrupted and more 
than a year after the intensified surveillance 
scheme had been bunched. Optimism and 
complacency were quickly replaced by doubt 
and a redoubled surveillance effort. No cele­
brations were in fact held until more than a 
year later. Although the ascs in Shagamu 
proved to be the last, the intensified search 
that their presence had stimulated gave 
grounds for confidence that transmission had 
indeed been interrupted. 

Dahomey and Togo 

In 1967, Dahomey (population, 25 mil­
lion) and Togo (population, 1.8 million), 

former colonies of France lying on the Bight 
of Benin between Nigeria and Ghana, were 
impoverished and politically unstable. To­
gether, they cover an area between 250 and 
500 kilometres from cast to west and 650 
kilometres from north to south. In both 
countries, the population was concentrated in 
the south. Travel from one to the other and to 
neighbouring countries was unrestricted and 
frequent because the presence of tribal groups 
extended across national borders. In contrast 
to most of the former French colonies in 
Africa, traditional tribal leadership remained 
strong and the dvil governments were com­
paratively weak and unstable. Togo experi­
enced 2 ro11ps i'it,11 in the 4 yean immedi:ately 
preceding the smallpox eradication-measles 
control programme; and Dahomey 6 ,011ps 
d'ilal between 1960 and 1970, its first decade 
of independence. 

Preventive medical services in both coun­
tries had all but ceased to function by 1967 
because of political upheaval and lack of 
funds. Dahomey had had a reasonably effec­
tive mobile endemic diseases control service, 
which had functioned like its counterparts in 
other former French colonies. As recently as 
1965, it had had a complement of 237 staff, 
operating from headquarters posts in the 
southern, central and northern parts of the 
country. The number of vaccinations given 
each year had been equivalent to 20-25% of 
the population. The activities of the service 
had, however, gradually diminished, and by 
1967 little field work was being done. Togo 
had also had a mobile endemic diseases 
control service, which was less well supported 
and had effectively been disbanded in 1964-
1965. The number of vaccinations performed 
and the type of vaccine used are not recorded. 

In both countries, substantial numbers of 
smallpox cases were reported every year 
(Table 17. 12), primarily from southern areas. 
There, as in parts of western Nigeria, resis­
tance to vaccination had been widespread, 
especially in the more rural areas. The resis­
tance was attributed to the cult worship of a 
smallpox fetish (see Plate 17.t 1) called Vodu­
Sakpate, or Sopona, the maj�r earth god of the 
Fon tribe. Hereditary fetish priests (fltithe11r1), 
who were thought by the people to have the 

power to prevent or to induce the disease, had 
traditionally performed variolation by the 
inoculation of pulverized scabs on the fore­
head, at the base of the nose or on the 
underside of the wrist (Glokpor, 1970). Cus­
tomarily, large numbers of persons were 
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nriolatcd in an affected village some 3-4 
�·eeks afur the onset of illness in the first case,
in a ceremony which was said to "free the
patient" of illness. For thefitirht11r1, there were
economic disincentives to cooperate in vacci­
nation campaigns, since they were customar•
ily gh·en all the possessions of a patient who
died of smallpox. Concern about the problem
was reinforced by information that a vaccina­
tion team in Dahomey had been killed by
fetish worshippers in the early 1960s.

Table 17 .12. Dahomey and Togo: number of 
reported cues of smallpox, 1962-
1969 

Yur 

1"2 
190 
I"◄ 
190 
196' 
19'7 
19'8 
'"' 

Dahomey 

132 
24' 
703 
161 
◄90 
115
367

SI 

Number of uses 

571 
215 

3◄ 
13 

201 
332 
71-4 
13 

In Dahomey, personnel from the endemic 
diseases control service were again employed 
for a mass vaccination campaign, which 
commenced simultaneously in April 1967 in 
the northern, central and southern zones of 
the country. At the beginning, progress was 
discouragingly slow, since by government 
dttision smallpox vaccine and measles vac­
cine were given by separate teams. Ultimately, 
however, the practice was changed and e2ch 
team gave both kinds of vaccine, which 
resulted in a considerable improvement in 
programme efficiency and a reduction in cost. 
Better progress was also made when it was 
realized that tribal chiefs, espttially in the 
southern areas, were more influential than the 
civil authorities. Accordingly, meetings be­
gan to be arranged with tribal authorities to 
explain the programme's goals and method of 
operation and to discourage variolation. 

In August 1967, soon after the programme 
had begun, a special study of a small outbreak 
revealed quite a different epidemiological 
picture of smallpox in this area from that 
which had been anticipated (Henderson & 
Yekpe, 1969), a finding which contributed to 

Plate 17. I I. The practice or nrlolulon and resistance to visits by vaccim1tlon tums were both auociated 
with fetish worship. At I celebntlon In Dahomey, 1 priestess dances In front of the srNllpox fetish until she 
coes Into a trance. 
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the formulation of the 1968 "eradication­
cscalation" strategy. The investigation began 
10 weeks after the occurrence of the first case, 
but only 28 uses were found in the village of 
300 inhabitants, despite the fact that only 
15% of the children and 54% of the total 

population had vaccination scars. Surprising­
ly, the outbreak had terminated spontaneous­
ly, notwithstanding the many remaining 
susceptible persons. The study, which was 
conducted by Dr Ralph Henderson and Dr 
Maximilien Y ekpc, chief of the southern 
sector of the endemic diseases control service, 
showed, moreover, that the patients were 
geographically clustered within the village 
itself despite the frequent movement of the 

population throughout the village. These 
observations reinforced the belief that small­

pox in .Africa spread slowly and that transmis­
sion occurred primarily as a result of intimate 
personal contact in households and rarely 
through casual contact in market-places or 
elsewhere. Given this pattern of spread, 
outbreak control was clearly more feasible 
than had been expected. 

.Assessment of the vaccination programme 
in Dahomey during 1967 revealed that only 
28 % of the population were being vaccinated 
by the teams and that the more remote, less 
accessible villages and hamlets were being 
missed; in some of these, smallpox outbreaks 
occurred after the teams had left the area. To 
complement the work of mobile teams who 
vaccinated only at assembly points, a group of 
12 young health workers, called "Jes doMV," 
was recruited, trained and given motor cycles. 
They worked in areas in which coverage was 
poor, performing house-to-house searches 
and vaccinating, by means of bifurcated 
needles, all children under 5 years of age and 
anybody without a vaccination scar (Yekpc, 
1970). 

The programme in Togo likewise got off to 
a slow start in 1967. The vaccination teams 
consisted of staff from a yaws control pro­
gramme, who had continued to receive their 
pay but had not worked for more than 2 years. 
They were unenthusiastic about performing 
the requisite field work and made a poor 
showing until threatened with suspension. 
For political reasons, the vaccination cam­
paign began in the north but, after a ,011p d'i1111 
and a change of government, it shifted to the 
south, where most cases were being reported 
and where villagers were both resistant to 
vaccination and suspicious of the government 
teams. The problems encountered may be

illustrated by the description of an outbreak 
investigation conducted in November by the 
CDC advisers, Dr Bernard Challenor and Mr 
.Andrew .Agle. On checking a rumour of 
smallpox cases in a village whose inhabitants 
had been vaccinated twice, in January 1967 
and again in October of that year, they found 
8 patients, 7 of whom were hidden in the 
bush. The director of the medical zone, who 
was disturbed by these observations, decided 
to obtain help from the police and to take 
village chiefs into custody until the inhabi­
tants of their ,•illages had all been vaccinated. 
.As in most areas in which police or military 
force was used, the result was even less 
satisfactory than before, since chiefs and 
villagers fled the area or fought with the 

police. That approach was soon abandoned. 
Despite all the difficulties, 605 000 vacci­

nations were recorded in Togo in 1967 and 
702 000 in Dahomey, which approximated 
to the projected targets. In that year the 
number of cases reached 815 in Dahomey and 
332 in Togo, an incidence in each country 
which was among the highest in the world 

During the course of 1968, both countries 
significantly improved their reporting sys­
tems and gradually the proportion of people 
vaccinated in each area increased. Programme 
staff in both countries enlisted the help of 
personnel in health clinics, other health 
workers, foreign volunteers and tribal au­
thorities to report cases. In south-eastern 
Togo, 15 health workers, comparable to "Its 
do11v" in Dahomey, were assigned to visit 
each house monthly in designated problem 
areas to vaccinate residents and to detect cases. 
In both countries, surveillance systems gradu­
ally improved and by late 1968 were well 
established, effective national programme 
leadership being provided by Dr G. F. Glok­

por, Chief of the Division of Epidemiology in 
the Ministry of Health in Togo, and by Dr 
Yekpe in Dahomey. The number of vaccina­
tions in 1968 rose to 990 000 in Dahomey but 
remained almost at the same level as in 1967 
in Togo. In 1968, the number of reported 
cases decreased to 367 in Dahomey but rose to 
784 in Togo-mainly owing to more com­
plete notification. 

The continuing high incidence of smallpox 
in Togo and reports that the entire popula­
tion of \•illages had fled from the teams led to 
two studies in January 1969, one to determine 
what role fetish worship played in resistance 
to vaccination and what could be done about 
it, and the other to ascertain overall levels of 
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Table 17.13. Togo: levels of smallpox Immunity by age, January 1969 

Ar 1roup With 
(yun) 

Total wacclnatlon 

<I 57 18 

1-4 266 201 

5-14 265 236 

15-44 455 368 

;>45 119 96 

Toul I 162 919 

vaccinial immunity. Mr Gordon Robbins, the 
health education adviser from the CDC 
regional office in Lagos, conducted the fetish­
ism study (Robbins, 1970). He discovered that 
the resistance to vaccination had less to do 
with fetish practices and attitudes than with 
the concern of villagers about government 
teams in general, many of which were then 
engaged in tax collection and military con­
scription. As he learned, many of the fltichturs 
themselves, as well as their families, had been 
vaccinated. To measure overall levels of 
immunity, a national cluster sample survey 
was conducted. The survey showed that 

( 

l• 
. 

-

'• • • lf ' 
.: 

� 

Persons examined 

With 
Total with 

Percenur pockmarks 
pockmark.I or wacclnatlon 

Immune 

2 20 35 

6 207 78 

2 238 90 
60 428 94 

16 112 9◄ 

86 I 005 86 

immunity was surprisingly high in all age 
groups, except among infants under 1 year of 
age (Table t 7.13). From these findings, it 
seemed unlikely that smallpox transmission 
could persist for long, especially with the 
greatly strengthened systems for case detec­
tion and containment then operating. Indeed, 
the last case in Togo occurred in May and the 
last in Dahomey in September. 

Observations made during the surveillance 
programme in Togo during 1969 are of 
interest (WHO/SE/70.21, Glokpor & Agle). 
In that year 45 outbreaks were reported, of 
which t 7 were notified by the routine report-

Plate 17,12. Resldenu of the principal urban areas in Dahomey were vaccinated during mass campaigns con• 
ducted between May and July 1967. 

-
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Table 17.14. Togo: number of cases of smallpox by month, 1969 

Number of cues reported: 
11.outlne notlftadonl 
Ocher notlftatlonl 

Number of -..pected cases 
found clurtn& ln¥flll&atlon 

Number of cases of conflrmtd 
smallpox 

Jan. 

' 

2 

47 

II 

Feb. �

4 4 
3 2 

13 ' 

9 2 

ing centres, comprising 190 dispensaries and 

polyclinics and 15 hospitals; 9 were found by 
smallpox teams in the field; and 19 were 
reported by other sources. The other sources 
included a radio-club president, village chiefs, 
a civil administrator, a social worker, an 
employee of the social welfare bureau, and 
members of malaria control spraying teams. 
Twenty-five of the 45 reported outbreaks 
were confirmed to be smallpox; two-thirds of 
the outbreaks and more than half the cases 
were in generally remote and isolated villages 
of less than 200 inhabitants. In these places 
vaccination coverage was usually found to be 
lower than 50%. 

The differences between the number of 
smallpox cases routinely notified and the 
number actually confirmed are shown in 
Table 17.14. If routine notification data had 
been accepted, 21 cases would have been 
recorded in 1969, the pattern of occurrence 
suggesting that smallpox had been transmit­
ted continuously throughout the year. Dur­
ing the investigation of these 21 cases, as well 
as that of 64 other suspected uses reported by 
other sources, a total of 215 cases of fever with 
rash were identified, of which only 83 were 
smallpox. All occurred between January and 
May. 

Of the 61 cases discovered in Togo during 
April and May 1969, all but 2 were in riverine 
areas, difficult of access, in the south-cast near 
the border with Dahomey. There, resistance 

Number of cues 

April H,y June July Aus. Sepe. Oct. New. Dec. Tou, 

I 2 0 I I I 0 0 I 21 
21 ' I 2 0 26 I 0 0 64 

59 2, 15 12 3 30 3 0 215 

53 I 0 0 0 0 0 0 0 13 

to vaccination had been the greatest and, 
despite two intensive vaccination campaigns, 
only 60% of the population had vaccination 
scars (Table 17.15). Early in April, pro­
gramme staff were notified of suspected cases 
by a health centre and, on investigation, they 
discovered 8 outbreaks with a total of 47 cases. 
The first of the cases had occurred 2 months 
before but neither these nor subsequent cases 
had been reported by the responsible health 
worker, who, as was later discovered, had 
vacated his post in January. With transmis­
sion apparently close to being interrupted, the 
President of Togo requested the army to form 
a tordo11 sa11ilairt around the areas, and police 
accompanied teams to lend authority to the 
effort; markets were closed and public gather­
ings forbidden. Personnel drawn from other 
regions vaccinated 45 420 persons in April, a 
figure which, by September, had grown to 
248 854. The last 2 cases in this series of 
outbreaks occurred towards the end of April, 
less than 3 weeks after the initial discovery of 
cases. A survey in September showed that 
vaccinial immunity had increased from 60% 
to 93%. 

Togo's last 2 outbreaks, numbering 6 cases 
in all, were discovered in May 1969 in isolated 
but reasonably well vaccinated fishing vil­
lages near the border with Dahomey. These 
were apparently the last cases of a major 
epidemic which had occurred throughout the 
area late in the preceding year. 

Table 17.15. Amecho-Vogan arH, Togo: vacclnlal Immunity by age before and after April 1969, as 
ascerulned by survey In September 1969 

PenoN taamlned 

Ap sroup (yean) With ncclNtlon VKdnaled VKdNced 

Total before afttt 
scan(�) Apr• "" (�) April 19'9 (�) 

<5 4,0 421 (16) 77 (16) 344 (70) 
>5 1610 I 526 (95) I Ill (73) 345 (21) 

Total 2 100 I 947 (93) I 251 ('°) 619 (33) 
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Table 17 .16. T 010: number and percenuce dl1ul-

butlon of ases of 1mallpox by ace, 
1967-1969• 

A .. a,ou, 
19'7 CMa lfflc-. ""� 

(yean) 
Nun!Nf,,. Nwmber,,. Numb«,,. 

<I ' .. )0 s 10 11 

1-4 Jt II 134 1J II 11 

S-14 s, 17 "' 11 14 17 
IS-44 ,s 44 11, JI JI )I 

;it◄S IJ ' JI s I 10 

Toul 11S " s,s 100 II 100

• Deulll a,e IIOt •••lllble for JOI ocher � re,ortec1 dur1fl&
dlll penod. 

Transmission appeared to have been inter­
rupted in Dahomey in January 1969, but in 
July an infant from Dahomey was diagnosed 
as a smallpox patient in a dispensary in Togo 
near the border. Teams from the two coun­
tries converged on the area in a coordinated 
5earch and vaccination operation on both 
aides of the border. In all, 55 further cases 
occurred in Dahomey over the next 2 months 
but in �ptcmber 1969 the last case was 
detected. Until March 1970 (sec the section on 
Nigeria, abo\·c) this was thought to have been 
the last case in we1tern and central Africa. 

Programme 1tatf in Togo collected data 
regarding the age distribution of most small­
pox casc.s occurring between 196 7 and 1969; 
theie arc presented in Table 17.16. It is of 
interest that each year 40-50% of all ca5C'S 
occurred among per5ons aged 1 S years and 
over. This finding reflected the occurrence of 
the disease in isolated rural \•illagcs which 
npcrienccd smallpox only infrequently and 
whose inhabitants were poorly nccinatcd. 

Although programmes in Dahomey and 
Togo had only limited resources, they began 
to function reuonably well after little more 
than a year, and only 18 months later trans­
minion was interrupted. Resistance to vacci­
nation in the southern areas of the countries 
proved to be a problem, although variolation, 
associated with fetish practices, was observed 
only once during the course of the 
program mt, 

Mall, Niger and Upper Volta 

The third of rhc: 7 groups of countries arc 3 
Inland ararc,, which extend over 2.8 million 
square kilometre, in the central part of 
Wf'tlcrn Africa-Mall (population in 1967, 

5.3 million), Niger (population, 3.9 miJJion). 
and Upper Volta (population, 4.8 million). 
Topographically, the area encompused by 
these countries consists of desert in the north, 
giving way to the semi-desert areas of the 
Sahel and then to savanna in the south. In 
Upper Volta the population was evenly 
dispersed throughout the country, but in Mali 
and Niger the northern areas were very 
spuscly populated, virtually all of Mati•s 
population living in the southern half of the 
country and 90% of Niger's being concen­
trated along the western and central segmenu 
of the Niger river, near the country's southnn 
border, in a belt less than 250 kilometres wide. 
Thus, although both Mali and Niger were far 
larger than Upper Volta, the areas with a 
significant concentration of population in 
these countries were only slightly greater 
than in Upper Volta. As in most parts of 
western and central Africa, roads were few 
and communications difficult. 

The majority of the population were seden­
tary agriculturalists living in villages of fewer 
than 1000 inhabitants. Large numbers of 
pastoral nomads, however, were to be found 
in all 3 countries, being especially numerous 
in Mali and Niger. They were predominantly 
Tuareg and Peuhl tribal people, who moved 
along well-defined routes seeking pasturage 
for their animals. During the May-October 
rainy season, the nomads worked on farms or 
congregated in pasture are2s, but during the 
October-April dry sc:2son, they migrated over 
great distances. During this period, smallpox 
spread extensively. 

OCCGE had its headquarters in Upper 
Volta and the country's endemic diseases 
control service, directed by a French militarv 
medical officer, was perhaps the best support· 
cd and most effective of such services in 
western Africa in 1967. In Niger, a similar 
service existed, but its performance was much 
less satisfactory. In Mali, which had ceased to 
receive financial support from France, the 
multi-purpose teams no longer functioned, 
having been replaced in 1962 by 2 mobile 
smallpox vaccination teams. 

In these countries, in which health services 
were traditionally provided by mobile teams, 
there was both interest in and a structure for a 
large-scale combined smallpox and measles 
vaccination campaign. As has been described 
earlier, Upper Volta had, in fact, complettd a 
national measles vaccination campaign in 
1962 However, the assessment of vaccination 
coverage and surveillance were: unknown 
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practices, and government officials con• 
sidered them unnecessary. Moreover, views 
differed within each of the countries as to 
whether separate teams should conduct the 
measles and smallpox vaccination campaigns 
or whether they should, in some manner, be 
incorporated into the scope of work of multi• 
purpose teams. Because of these problems, 
there were delays in the signing of pro· 
gramme agreements, although all the pro· 
grammes became operational by April 1967. 
In the end, none provided for ongoing 
assessment of vaccination coverage; surveil• 
lance activities, although originally intended 
to be conducted by national teams, became, by 
default, the responsibility of CDC advisers. 

In Mali, a special smallpox vaccination 
campaign had been in progress since Decem· 
her 1962 with 2 teams, each composed of 15 
persons, administering freeze·dried smallpox 
vaccine provided by the USSR and yellow 
fever vaccine produced in Senegal. Mali was 
handicapped by a lack of trained personnel, 
transport and petrol and requested assistance 
from WHO, which began to be provided in 
1964; a WHO medical officer was assigned to 
the programme in December 1965. 

A WHO team which assessed the Mali 
programme in February 1965 described the 
prospects for eradication there as "bleak" 
(World Health Organization, 1965b). In the 
campaign, vaccinators were expected to aver• 
age 140 vaccinations a day, but even this 
modest target was not being met. At that rate 
of work, the WHO team estimated that it 
would take at least 8-10 years to complete one 
round of vaccination. Such vehicles as were 
available were old and frequently out of order, 

and refrigerators did not function. The vac• 
cine was stored at ambient temperatures of up 
to 50 °C, which caused it to deteriorate and 
the take rates to decline as a result. The 
vaccination campaign did not improve mater­
ially during 1965-1966, but the number of 
reported cases decreased significantly, reach­
ing, in 1966, the lowest total ever recorded in 
Mali (Table 17. t 7). 

With the offer of AID assistance, govern• 
ment health officials in Mali decided to 
reconstitute the multi•purpose mobile teams, 
8 such teams being created to administer 
yellow fever vaccine, as well as smallpox and 
measles vaccine, and to examine and treat 
patients for onchocerciasis, trypanosomiasis 
and leprosy. The problems involved in draw• 
ing up plans and in training teams for this 
more complex set of activities delayed the 
launching of the programme. Further delays 
resulted from the government's insistence 
that each trip the CDC advisers (Dr Pascal 
Imperato and Mr Jay Friedman) made outside 
the capital should be authorized weeks in 
advance. Although this requirement applied 
to all foreign advisers at the time, it was 
apparent that this policy would seriously 
handicap the necessary training of staff and all 
but preclude the establishment of surveillance 
and containment measures. The problem was 
compounded by a lack of collaboration 
between the smallpox eradication adviser 
assigned by WHO and the CDC staff, which 
resulted in the government's receiving con• 
tradictory advice. In view of the many con· 
straints and frustrations, senior CDC small• 

pox eradication staff proposed suspending 
assistance until the problems could be sorted 

Table 17.17. Mall, Niger and Upper Volta: numbers of reported cases of smallpox and vaccinations performed, 
1962-1969 

H&II Nip, Upper Volu 
(population, 1965: 5 I 05 000) (popwtlon, 1965: 3 736 000) (population, 1965: 4 6-48 000) 

Year 

Number of Number of Number of Number of Number of Number of 
cases vaccinations cues vacdnatlons cases vacclnatlonal 

1962 I 521 234000 I 031 321 000 I 550 
1963 I 096 302 000 445 536 000 341 
1'64 343 530 000 330 517 000 I 

1'65 626 501 000 463 311 000 14 
1966 211 457 000 I 023 301 000 " 

1'67 2'3 I 043 000 I 117 I 610 000 195 2 040 000 
1'61 134 I 472 000 671 I 166 000 100 2 201 000 
"" I I 193 000 21 936 000 0 I 331 000 

I .. • dau not reco,ded. 
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out. When confronted with this possibility, 
the government decided to give the advisers 
full freedom to travel; a new Chief Medical 
Officer, Dr Ousmanc Sow, was appointed; 
and the WHO ,mallpox eradication officer 
completed his assignment and returned home. 
The campaign proceeded to gain rapid 
momentum. The complex logistics and prob­
lems of conducting a vaccination campaign in 
areas ,uch as Mali have been described by Dr 
Imperato in his book, A w;,,J ;,, Africa 
(Imperato, 1975). 

The teams began work in areas in the 
eastern part of the country, in which most 
cases of smallpox were then being reported. 
The cases were mainly among nomads and in 
remote rural areu (Imperato et al., 1972), a 
distribution attributed to the great distances 
separating the vaccination assembly points 
established during the 1962-1966 campaign. 
Early surveys in the more accessible areas 
revealed that 93% of the farmers, but only 
54% of the nomads, had vaccination 1ears. In 
some areas, the inhabitants of entire villages, 
far from the assembly points, remained un­
vaccinatcd, as were many young children and 
elderly persons, who could not easily walk or 
be carried over long distances. Assembly 

,1ate 17. IJ. Mus vacclru1tlon In Mali, ulin& jet Injectors. 

points continued to be used, as in the earlier 
campaign, but they were more numerous, 
requiring the villagers to travel less far. 

In April 1967, the CDC advisers began to 
investigate some of the outbreaks. The first 
were in cast-central Mali, in which mass 
vaccination had been completed in 1965 but, 
as was discovered, less than half the popula­
tion had a vaccination scar. Smallpox trans­
mission, nevert�clcss, was not rapid, even in 
the season of highest incidence. In one 
outbreak, for example, only 71 cases were 
found to have occurred over a 4-month period 
(Imperato, 1970). As the programme moved 
towards the border with Upper Volta, the 
teams began to encounter a Jarge number of 
persons who refused vaccination and found 
that many women and children were hidden 
when the teams arrived. Vaccination contin­
ued throughout the cast-central area, 521 000 
people being vaccinated over a 2-month 
period beginning in October 1967. Although 
programme staff had expected to find epi­
demic smallpox occurring widely throughout 
the country, only 293 cases were discovered 
during 1967, most of which were in areas 
bordering on Upper Volta, in which a mass 
vaccination campaign was in progress. Of the 
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total, HS cases occurred in a cluster of 5 
villages whose aggregate population was only 
3700. Variolation was responsible for some 
of the cases-the only occasion on which 
variolation was observed in Mali. 

Following the mass campaign in the ende­
mic border areas, 2 further outbreaks, of 12 
and 28 cases, were discovered in March 1968 
among unvaccinated children who had been 
hidden from the teams (Imperato ct  al., 1973). 
Repeat vaccination in the respective villages 
quickly terminated the outbreaks, and for 6 
months no further cases were found or 
notified in the entire country. It appeared that 
smallpox transmission in Mali had been 
interrupted by the time the vaccination 
campaign was little more than a quarter of 
the way towards completion. 

On 6 November t 968, however, pro­
gramme staff in Mali received a telegram from 
Upper Volta informing them that the first 
case in an outbreak near the border had come 
from a village in. Mali. The Upper Volta 
outbreak-the last in that country-had be­
gun in May 1968 and although 6 months had 
elapsed since the first case had entered Upper 
Volta from Mali, programme staff from the 
two countries agreed that a joint search 
should be undertaken. This began on 14 
November. The village from which the initial 
case had come was 10 kilometres from a road 
and could be reached only by a narrow 
footpath through a mountainous rocky area. 
On arrival, the teams discovered that the 
village consisted of 8 widely separated groups 
of huts with a population of about 1350 
people. During the vaccination campaign, 
which had concluded 1 year previously, the 
villagers had been directed to visit an asscm• 
bly point 10 k_ilometres away, but few had 
done so. An outbreak had begun in late 196 7 
and spread progressively from one of these 
groups of huts to another. 

Despite the fact that this was then Mali's 
only known focus of smallpox, the contain­
ment measures were surprisingly incomplete: 
only 541 villagers ( 40%) were vaccinated and 
only 16% of them were found to have 
vaccination scars. Pockmarks indicative of 
recent smallpox were observed in 65 of the 
541 people examined, the last person to 
contract the disease having become ill in 
October 1968, a month before the team's 
arrival. 

Only 1 further case was discovered in Mali, 
in February 1969; it occurred in a migrant 
tribal group believed to have been infected in 

Niger. This was the last of9 known outbreaks, 
comprising a total of 370 cases, which had 
originated among migrant Tuaregs and Peuhl 
nomads between 1967 and 1968, and account­
ing for more than three-fourths of all cases 
recorded in Mali (Sow, 1970). 

In Upper Volta, smallpox vaccination had 
been a routine activity of the mobile multi­
purpose teams, and the director wanted to 
continue this practice. He believed, correctly, 
that smallpox was then substantially under 
control and saw no reason to mount a special 
effort, since he did not consider eradication of 
the disease to be achievable. However, he 
decided to create special teams to administer 
measles vaccine, much as had been done in the 
1962 campaign. 

Smallpox incidence in Upper Volta had 
diminished greatly after 1962, as it had in 
Mali. Because there were comparatively few 
cases and responsibility for the smallpox 
vaccination campaign had been assumed by 
the endemic diseases control service, the CDC 
advisers, Dr Christopher D'Amanda and Mr 
William White, devoted substantial time to 
the improvement of reporting and the inves­
tigation and containment of outbreaks. In 
1967 they discovered 195 cases, mainly along 
a north-south route used by pastoral nomads. 
In 1968, however, the epidemiological pat­
tern changed. Only 100 cases were found, all 
of them in small villages near the border with 
Mali or Niger (D'Amanda, 1970). One out­
break of 19 cases in a village only 3 kilometres 
from the border with Niger led to a joint 
vaccination campaign by teams from Niger 
and Upper Volta. In October 1968, the last 
outbreak in Upper Volta was discovered by 
one of the multi-purpose teams in a village of 
650 persons situated in a rocky mountainous 
area near the border with Mali. Forty cases 
had occurred between May and October, the 
first being infected in Mali; only 2 patients 
remained with acti\•e disease. Thorough vac­
cination in this and neighbouring villages 
quickly stopped transmission. 

The concentration of cases along the fron­
tier areas, in which health dispensaries were 
the most scarce, led to changes in the pro­
gramme strategy in 1969 . The schedule of the 
multi-purpose teams was altered to achieve a 
thorough coverage of the frontier areas, and 
the 604 mobile and established health units, as 
well as members of mobile teams gi,•ing 
leprosy treatment, were asked to supply 
weekly reports. The new system elicited many 
additional rumours of smallpox cases, but 
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transmission had ceased by then and no 
importations were detected. 

For Niger, smallpox was a much greater 
problem than for Mali or Upper Volta. In all, 
l 023 cases were recorded in Niger in 1966 and
l 187 in 1967. Until 1967, the numbers of
smallpox vaccinations given by mobile teams,
in proportion to population, were comparable
to those in Mali, but the cimpaign in Niger
had not achieved effective smallpox control.
In part, the failure could be attributed to the
high ambient temperature and the inactiva­
tion over time of improperly stored freeze­
dried vaccine. This was apparent from studies
conducted in early 1967 which showed pri­
mary take rates of only 20-25%. Another
contributory factor was Niger's proximity to

northern Nigeria. Most of the population
lived within 250 kilometres of the Nigerian
border, and many travellers crossed iL fali
and Upper Volta, in contrast, were at a
considerable distance from the heavily ende­
mic coastal areas of neighbouring countries.

Of special concern to the CDC advisers, Dr 
Donald Moore and Mr Anthony Masso, as 
well as to the national programme staff, were 

the nomads, estimated to number about 
530 000. They travelled widely throughout 
Niger and to neighbouring countries and 
were, therefore, considered to constitute a 
special risk in the spread of smallpoL More­
over, they were said to practise variolatio n  
when outbreaks did occur, thereby amplify­
ing the outbreaks and increasing 
di�mination. 

The vaccination campaign, utilizing teams 
de\'oted solely to giving smallpox and measles 
vaccine, began well and, by the end of 196 7, 
1.61 million people-equivalent to 41 % o f  
the population-had been vaccinated. A com­
ponent of the programme during its first year 
was a special campaign aimed at vaccinating 
nomads, some 150 000 of whom gathered 
annually in a pasturage area 600 kilometres 
from the capital. Although the strategy was 
sensible, it proved to be a far more difficult 
endeavour than had been expected when the 
rains turned the few dry roads into a quagmire 
which could scarcely be traversed even with 
4-whecl-drive vehicles. A sand storm ripped
the tents and scattered the camping equip­
ment, and the nomads sought to evade the

Plate 17.1 ◄• In Niger, a health worker uses the WHO diagnostic wd chart to explain the difference between 
smallpox and chickenpox, an important educational activity In the surveillance phue of the programme. 
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teams, fearing that they were also engaged in 
tax collection. Ultimately, as was revealed by 
assessment, only 45% of the population were 
vaccinated. 

In 1967 and the early months of 1968, some 
outbreaks in Niger were investigated and 
containment vaccinations performed, but the 
principal effort was directed to the difficult 
logistics of the vaccination campaign. During 
the first 6 months of 1968, an additional 
725 000 persons were vaccinated, following 
which-and coincidentally with the begin­
ning of the seasonal rains-smallpox inci­
dence declined sharply and did not increase 
again. Only 24 cases were recorded during the 
last 6 months of 1968 and another 28 cases in 
1969. Although they were not fully docu­
mented, all the cases in 1969 arc believed to 
have resulted from importations from 
Nigeria. 

Despite the concern of programme staff, 
nomads in Niger-unlike those in Mali and 
Upper Volta-were found to play only a 
minor role in transmitting smallpox from 
place to place, even in the more densely 
populated areas. In the vast but sparsely 

populated northern regions of Niger, in 
which an estimated l SO 000 nomads lived, 
only 1 case was discovered. That smallpox did 
not spread through this area was welcome but 
unexpected, and was probably partly due to a 
comparatively high level of immunity in­
duced by vaccination as well as variolation 
(Masso, 1970). In a survey conducted in 1969, 
38% of the nomads examined were found to 
have vaccination scan, but an additional 29% 
had the scars of variolation. Evidence of past 
variolation was fr�ucntly observed in differ­
ent parts of Niger, and although the practice 
was originally believed by health staff to be 
important in sustaining transmission, only a 
single instance of recent variolation was 
owrved-in October 1967 in a village near 
the Nigerian border. 

The transmission of smallpox in Mali, 
Niger and Upper Volta was interrupted more 
rapidly than had been forcsccn, but the 
problems of logistics and vaccination proved 
greater than expected. In Mali and Upper 
Volta, previous vaccination campaigns had 
been successful in sharply reducing the inci­
dence of smallpox, and in less than 2 years-in 
November 1968- transmission was inter­
rupted in both countries. In Niger, smallpox 
incidence was high at the outset of the 
programme, but the vaccination campaign 
progressed rapidly and transmission was in-

terrupted at about the same time as in the 
other countries. 

Guinea and Sierra Leone 

The fourth of the 7 groups of countries to 
be discussed consists of 2 neighbouring coas­
tal countries, Guinea and Sierra Leone. Pro­
grammes in both countries began in Decem­
ber 1967, nearly 12 months after the regional 
programme had started. As has been noted 
earlier in this chapter, the reason for the delay 
was that the CDC staff wanted to phase in 
activities over a 2-year period. When this 
decision was made, the fact was not recog­
nized that cycles of epidemic smallpox had 
recurred in these countries at intervals of 10-
12 years. Major epidemics had occurred in 
Sierra Leone in 1956-1958, and in Guinea in 
l 955-1957, although in the latter country
nearly 3000 cases occurred only S years later,
in 1962. In both countries, epidemic small pox
recurred early in 1967 (Table 17.l 8). Sierra
Leone (population, 2. 7 million) recorded
1697 cases and Guinea (population, 3.7 mil­
lion) l 530 cases, giving incidence rates for 
that year which were among the highest in 
the world. In aggregate, the total number of 
cases represented nearly a l 0-fold increase in 
incidence over 1966.

The launching of both campaigns in 
December 1967 coincided with the advent of 
the dry season-the season of highest inci­
dence-and the beginning of the second year 
of the epidemic. Smallpox being a matter of 
much concern at the time, Guinea and Sierra 
Leone gave their full support to the pro­
gramme and developed plans to complete the 
mass vaccination umpaign within 16 and 24 

Table 17 .18. Guinea and Sierra Leone: number of 
reported cues of MNllpox, 1960-
1969 

Number of� 

Yur 

GulnH Sierra� 

1960 17' 12 

"" " ' 

'"2 2'41 71 

190 22◄ I◄ 

'"· 320 ,0 

'"5 70 '° 

"" s, 293 

'"7 I 530 I U7 

"" no I I◄) 

"" " IO 
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months, respecth•dy. In the summer oft 968, 
case detection and outbreak containment 
were given special emphasis. Smallpox inci­
dence declined rapidly, and the last cases were 
recorded in January t 969 in Guinea and in 
May 1969 in Sierra Leone. Benefiting from 
npcriencc in the other countries of western 
and central Africa, these programmes were 
the best executed and the best documented. 
An account of the programme in Sierra Leone 
has been given by Dr Evelyn Cummings, the 
Chief Medical Officer, and Dr Donald Hop­
kins and Mr James Thornton of CDC, and 
their colleagues (Hopkins ct al., 1971a, b, c� 
Guinea's programme has bttn described by 
Dr A. B. Al&aut, the director of the country's 
endemic diseases control service, and Dr Joel 
Breman, the CDC medical epidemiologist, 
and thtir colleagues (Al&aut ct al., 1970; 
Breman, 1971 ; Breman ct al, 1977a, b). 

The population in both countries consisted 
primarily of sedentary farmers living in 
villages of less than 1000 inhabitants, most of 
which Wt're not rt"adily accessible by motor 
\1t'hicle. The most densely populated part was 
t�c coastal art"a from Freetown, the capital of 
Sierra Leone, to Conakry, the capital of 
Guinea. In the more sparsely populated area 
comprising north-eastern Guinea and north­
castt'rn Sierra Leone, c:ittlc ht'rders moved 
freely betv.·ecn the two countries. Work in the 
diamond mines of eastern Sierra Leone at­
tracted many farmers during the dry season. 

In 1967, neither country had a continuing 
special programme for smallpox vaccination. 
Vaccinations were performed by the estab­
lished health units and, in Sierra Leone, by a 
mobile unit of the endemic diseases control 
service, which periodically conducted small­
scale mass vaccination c:impaigns. Approxi­
mately 700 000 persons were reported to have 
been vaccinated each year in Guinea and 
300 000 in Sierra Leone. In Guinea, freeze­
dried vaccine from Switzerland and the USSR 
began to be used in the early 1960s. Sierra 
Leone, like Nigeria, employed the thermola­
bile lanolinated vaccine purchased from the 
United Kingdom or Nigeria. SurvC)'S in Sierra 
Leone when the programme began revealed 
vaccination scars in only 26% of those under 
15 years of age and in 60% of older persons. 
Overall, almost half the population of Sierra 
Leone was considered to be susceptible to 
smallpox. Comparable data from Guinea arc 
not available. 

Smallpox incidence began to increase in 
Sierra Leone in 1966 (Table 17.18); in 1967 

the disease became endemic throughout the 
country, the eastern areas being the fflOlt 
affected. In Guinea, the incidence started to 
increase a ye.ar later, the most heavily afflicted 
areas being the coastal districts bordering on 
Sierra Leone (Fig. 17.7.). Because of the 
spreading epidemic, an emergency mass cam­
paign was conducted in Conakry in February 
and March 196 7, during which 180 000 of the 
city's 250 000 inhabitants were vaccinated. 

In Guinea, the AID-supported vaccination 
campaign began in December 1967, utilizing, 
as supervisory personnel, senior staff of the 
former endemic disc:ises control service, 
which, by 196 7, had ccucd to function owing 
to a lack of vehicles and of funds for petrol and 
equipment. Vaccination was conducted by 8 
mobile teams of 6 persons each: a team leader, 
2 vaccinators, a recorder, a driver and an 
"advance man". The last-named visited 
leaders of the well-organized political party in 
each area and village prior to the team's 
arrival, in order to acquaint them with the 
programme and to obtain their support. To 
simplify the logistics of providing supplies, all 
teams worked together in a given region of 
the country, vaccinating at assembly points 
situated so that villagers had to walk no more 
than 2-3 kilometres. Local costs, which 
amounted to USSl O 000 per annum, were

covered by WHO. 

0 

Cues per IOO 000 inhibitants 

Do [3 s-ioo 
0 0.1-5 fm > IOO

Fi&, 17. 7. Guinea and Sierra Leone: smallpox Inci­
dence, by province. 1967. 
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From the beginning, vaccination coverage 
in Guinea was carefully assessed. Two meth­
ods were used. The first, performed when the 
teams were working in the village, consisted 
simply in comparing the numbers vaccinated 
with the population census. If the numbcn 
vaccinated seemed to be low, local party 
officials were asked to search for those who 
had been missed, and send them for vaccina­
tion. Where vaccination coverage was par­
ticularly low, a special team was assigned to 
conduct repeat mass vaccination and vaccine 
was sometimes left with regional officials, 
who were asked to nccinate the people who 
had been missed. 

The second form of assessment, conducted 
a week later by a senior technical officer of the 
programme and an assistant, utilized the modi­
fied cluster sample technique devised by Dr 
Ralph Henderson (Henderson et al., 1973); 
this required the examination of a number of 
persons sufficient to ensure, with 95% confi­
dence, that the results obtained were within 
10% of the true value. Although this was a 
more sophisticated survey method than that 
routinely employed in other programmes, it 
was well executed. As the programme pro­
gressed, it was found that the results of the 
two types of assessment usually corresponded 
well, due primarily to close supervision of 
teams and the availability of unusually accu­
rate census data. 

With the active cooperation of party 
leaders, the levels of vaccinial immunity 
achieved usually exceeded 80% and more 
often 90%, The teams themselves neraged 
2000 smallpox vaccinations a day and, in 
addition, provided measles vaccination to all 
children between 6 months and 4 years of age. 

From January to October 1968, the end of 
the rainy season, the residents of Conakry and 
of all districts bordering on Sierra Leone were 
systematically vaccinated (Fig. 17.8). These 
areas included most parts of the country then 
known to be infected with smallpoL 

The investigation and containment of 
outbreaks began within months of the start of 
the mass vaccination campaign. In June 1968, 
a special surveillance team was assigned this 
responsibility and asked to make a village-by­
village search for cases in high-risk areas. By 
then, owing to the decrease in incidence 
during the rainy season and the high levels of 
vaccinial immunity in previously infected 
areas, smallpox had all but disappeared. From 
July 1968 to the end of January 1969, only 8 
outbreaks, with a total of 75 cases, were 

Fi&. 17.8. Guinea and Sierra Leone: areas (shaded) 
in which mass vaccination was completed before the 
end of the rainy season, October 1968. 

discovered, almost all in villages of less than 
500 inhabitants. All were in western Guinea, 
near the border with Sierra Leone, and 5 of 
the 8 �•ere thought to have originated in that 
country. In each instance, information re­
garding the source of infection was cabled 
promptly to Sierra Leone. The last known 
case in Guinea was reported and investigated 
in January 1969, though it actually occurred 
in December 1968. 

The first phase of the systematic vacci­
nation campaign continued until June 1969. 
In all, 3.1 million smallpox vaccinations were 
given during the 18-month period, another 
2.6 million during a subsequent 2-year cycle, 
and a further 2 million in a third 2-year 
vaccination cycle. Meanwhile, weekly reports 
from each of the 29 regions were being 
rccei\'ed with increasing regularity. In 1968, 
33% of the expected reports were received-a 
proportion which increased to 60% in 1969, 
and to 87 % in 1970. 

The smallpox problem in Sierra Leone 
differed from that in Guinea in that the 
disease was widespread throughout the 
country. The campaign, which began in 
January t 968, utilized the staff of the endemic 
diseases control service, which had previously 
been responsible for 43 treatment centres for 
yaws and tr)•panosomiasis. Six teams per­
formed the vaccinations and one the assess­
ment. The composition of the teams and their 
methods of work were similar to the system 
operating in Guinea. Priority was given to 
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eastern Sierra Leone, in which smallpox 
incidence was the highest, prnumably be­
cause of■ large population turnover aHOCiat­
ed with diamond mining and the migration of 
cattle herders. Because of the epidemics, 
attention was initially concentrated on vacci­
nating as widely and as rapidly u possible 
before the end of the rainy season in 1968 and 
the commenctment of the expected seasonal 
increase early in 1969. 

The help of tribal chiefs in the 146 
chiefdoms was necessary to obtain the cooper­
ation of villagers. Although the chiefs were 
generally receptive, they proved to be less 
effective than Guinea's political party leaders. 
Efforu were made to achieve a vaccination 
coverage of 80% or more in all areas, but 
assessment showed that it was usually no 
greater than 750fo. 

A few outbreaks were investigated between 
January and August 1968, but a concerted 
effort to investigate and to contain all re­
ported outbre2ks did not begin until August, 
when the regional "eradication-escalation" 
activity commenced. Vaccination teams were 
assigned in rotation to this duty. As in Guinea 
and in other countries at this time, outbreak 
containment consisted primarily of 1-2 days 
of intensi\·c vaccination in the infected vil­
lage, in neighbouring villages and in nearby 

Plate 17.15. Donald R. Hopkins (b. 19◄1 ). a CDC 
epldemiolo&lst, served as the senior adviser to the 
procramme In Sierra Leone. AlthO\l&h the Incidence 
of smallpox In Sierra Leone was amonc the hl&hest In 
the wortd In 1967, k was possible to Interrupt trans­
mission In only 16 months. Hopkins later wrote • 
history of smaNpox, ,,,nett and ,eosants. 

markets. Patienu were isolated fo their 
houses, a traditional practice in most of this 
part of Africa. Nearly all the cases (94.5%) in 
Sierra Leone occurred in viJlages of less than 
1000 inhabitant, and although containment 
measures were less rigorous than in the later 
phases of the Intensified Smallpox Eradica­
tion Programme, most outbreaks ended 
quickly. Studies by the programme staff' 
showed that no gccondary cases occurred in 
viJlagcs in which coverage was greater than 
80%, and 1-9 secondary cascs in thos.c in 
which vaccinial immunity was lcu than 70%, 

An unusual feature of smallpox transmis­
sion in Sierra Leone was the occurrence of 
outbreaks associated with special funeral cere­
monies for smallpox victims. In two docu­
mented outbreaks (Hopkins ct al

., 1971c), 
cases occurred among members of secret 
societies who washed the corpse of the 
smallpox victim and among others who 
attended special funeral services. One of the 
outbreaks gave rise to 33 cases among contacts 
at the funeral and an additional 97 cases due to 
further spread; the other resulted in 10 
contact cases and 2 cases due to secondary 
spread. While secret societies were prevalent 
throughout western Africa, and other such 
outbreaks were believed to have occurred in 
Sierra Leone, these were the only ones which 
could be documented. 

From August 1968 onwards, the number of 
cases in Sierra Leone decreased steadily and 
from January to the end of April 1969,only 12 
outbreaks, with a total of 80 cases, were found, 
all but one situated in coastal areas in which 
mass vaccination had not yet been conducted. 
On 5 April, the last case occurred, in Free­
town; it was not officially reported until May 
and the source of infection was not 
discovered. 

An important contribution to the success 
of the programme was the monthly publica­
tion of a mimeographed bulletin, Tbt Eradi,11-

lor, which was distributed widely to pro­
gramme staff, medical officers, dispensers, 
civil officials, paramount chiefs and other 
interested persons. It reported on the pro­
gramme'1 progress, paid tribute to effective 
health workers and local officials and an• 
nounced the Khedule of activities for the 
coming month. When the intensified surveil­
lance programme began in August 1968, the 
bulletin served to stimulate reporting 
throughout the country. 

Data on the age distribution of cases and 
case-fatality ratrs in Guinea and Sierra Leone 

https://v3.camscanner.com/user/download


17. WESTElN AND CENTllAL AFllCA 901 

Table 17.19. Guinea and Sierra Leone: number of uses of and deaths from smallpox and cue-faultty rate, by 
aie, 1968-1969 

Guinea' Sierra� 

Apl'Ollp(yean) Nunw Ni,mbl, c-.faullcy 
Nunw ...._. 

c--faullty of of of of 
- duct. 

race�) 
- ... 

,..�, 

<I ' s S4 )S 7 10 
1-4 n 10 IJ 10 14 ' 

S-14 '4 0 0 270 10 4 
IS-44 I 16 7 ' Sll 70 IJ 
;i.4S ' I II IOS 14 I) 

Toul )OS 13 7.S I IIO IJI II 

'Dau are not anllable fOf 41 cae III Guinea and 4) cae Ill 5'efra Leone; Ill Mdldon, die ap � of IS cae Ill Sierra U..11 
-- thouafl dlelr -- - -dN. 

were more complete than in most national 
programmes, and it is pertinent to include 
them here, since they arc probably representa­
tive of the situation in other countries of the 
region (Table t 7.19). 

In proportion to population, cases were 
more numerous among children than adults, 
but there was, nevertheless, an unusually large 
percentage of adult cases in what were consi­
dered to be endemic countries. Most of the 
cases, however, occurred in rural areas, in 
many of which smallpox had not been present 
for several decades. The low levels of vaccinial 
immunity in these areas, coupled with the 
infrequency of variolation, ensured the pres­
ence of many susceptible adults when out­
breaks occurred Because of the nature of data 
collection, the case-fatality rates probably 
understate the severity of the disease. Since in 
most of the fatal cases of smallpox, the 
patients did not die until the second or third 
week of illness, some who were acutely ill 
at the time of outbreak investigation may 
have died later but their deaths were not re­
corded. An overall case-fatality rate of per­
haps 10-15%, depending on the age dis­
tribution of cases, would probably be more 
corrccL 

The programmes covering the com­
paratively small populations of Guinea and 
Sierra Leone, both highly endemic at the 
start, arc of interest because of the rapidity 
with which they succeeded in interrupting 
transmission. Guinea's last case occurred only 
12 months, and Sierra Lrone's only 16 
months, after the inception of their respective 
programmes. This achievement in two coun­
tries which were so lacking in health services, 
transport, and communications greatly en­
couraged regional and global smallpox eradi­
cation programme staff and, to some extent, 

generated an unwarranted confidence that 
comparable successes could be achieved as 
readily in other parts of the world. 

Cote d'Ivoire, Ghana and Liberia 

In the adjoining countries of Cote d'Ivoire, 
Ghana and Liberia, smallpox had lugcly been 
brought under control by 1967 ;Cl>tc d'lvoire, 
in fact, had succeeded in inturupting trans­
mission (Table 17.20). Each had achieved this 
status in a different manner: Cl>te d'Ivoire by 
mass vaccination, with little external assis­
tance; Liberia through a mass vaccination 
campaign supported by a private voluntary 
organization; and Ghana by a remarkably 
effective programme of surveillance and 
containment. 

Ghana is of special interest, being one of 
the few countries in which an effective 
programme of case investigation and out­
break control all but interrupted smallpox 
transmission despite a comparatively low 
level of vaccinial immunity in the population 

Table 17.20. C6te d'Ivoire, Ghana and Uberta: 
number of reported ases of small­
pox, 1961-1968 

NunwofaMS 
Yur 

C6ce cl'lwon Ghana lJberta 

IKI 4 ,u 70 I 116 
IH2 2 141 145 us 

IK3 112 23 .. 

1"4 ,u ' 2SI 
IKS 27 1 40 
1'66 10 IJ )2 
IK7 2' 114 ' 

IKI 0 2 .. s 

' lmportecl from Upper Volu. 
b tmponec1 from Top. 
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and the use of a thermolabile smallpox 
vaccine. Ghana was the 5CCond most heavily 
popubted country in the western and central 
African region (population in 1967, 8.1 
million), and in the J 950s and 1960s had one 
of the best-organized health 5ervices and 
network.s of all-weather roads. A moderately 
extensive morbidity reporting system had 
been established, and a compulsory mortality 
registration scheme covered approximately 
half the population. Between 500 000 and 1 
million persons were vaccinated annually in 
hospitals, health centres and health posts and 
by mobile rural health 5ervice teams (original­
ly called medical field uniu). The thermola­
bile lanolinated vaccine produced in the 
United Kingdom was used exclusively until 
1964, when freeze-dried vaccine began to be 
purchased from Switzerland. However, on the 
basis of field observations by a WHO adviser 
in 1965, and outbreak investigations in 1967, 
it can be assumed that overall vaccinial 
immunity was probably not greater than 50% 
when the programme began. Despite this, no 
more than 25 t cases had been notified in any 
year since 1953-that is, during a period 
when many countries in western and central 
Africa with smaller populations reported 
1000 or more cases every year. The uplana­
tion can be found in the existence of a corps of 
well-trained sanitarians who took special care 
to keep the vaccine refrigerated, investigated 
all outbreaks, isolated patients in a hospital or 
in separate quarters, vaccinated those living 
in the area and recorded the daily temperature 
of household contacts in order to detect 
additional cases as early as possible. Only 7 
cases of smallpox were notified in 1965 and 13 
in 1966. 

The mass vaccination campaign began in 
February 1967 in the capital, Accra, utilizing 
the mobile health service teams to give both 
smallpox and measles vaccine. At the same 
time, senior Ghanaian programme staff, Dr 
Frank Grant and Dr V. de Sario, with the 
CDC adviscn Dr Challcnor, Dr David Mcl­
chinger and Mr James Lewis worked with 
local sanitarians in the investigation and 
containment of outbreaks. In all, 17 out­
breaks, with 114 cases, were found in 1967. 
Two of these, with a total of 21 cases, were in 
Accra and affected only 7 households in an 
area populated by immigrants from Togo; 5 
othen, with 27 cases, were in southern Ghana, 
the Accra outbreaks being the source of one of 
them and Nigeria another; 10 outbreaks, with 
66 cases, occurred in a cluster of small villages 

within a few kilometres of the point where 
the borders of Ghana, Togo and Upper Volta 
meet (WHO/SE/69.8, de Sario). The last 
group of outbreaks occurred in a tribal area in 
which no cases had been seen for 6 years but in 
which smallpox was well recognized by its 
name """"• which means "the chief of all the 
other diseases". A source of infection in Togo 
or Upper Volta was suspected but not proved. 
Although the sources of infection could not 
be traced for all outbreaks, it is apparent that 
there was little endemic disease and few 
chains of transmission. During 1968, 24 
additional cases in 6 outbreaks were disco­
vered, all of which could be traced to import­
ations from Togo, 2 of the outbreaks occur­
ring very near the border, while the others 
were at a distance of more than 100 kilometres 
from it (Grant, 1970). 

The mass vaccination campaign progressed 
steadily but more slowly than in most other 
countries of the region, being completed in 
1970, 4 years after it had begun. Coverage 
levels, based on concurrent assessment, were 
consistently over 90%. 

In C6te d'Ivoire (population in 1967, 4.9 
million), smallpox had been an important 
problem in the early 1960s, 4656 cases having 
been reported in 1961. In August of that year, 
the government decided to embark on a 
special 3-year mass vaccination campaign 
using a freeze-dried vaccine produced in 
France and 5 mobile teams comprising 50 
health staff. The responsibility for iu execu­
tion was entrusted to the Institute of Hygiene 
in Abidjan and its director, Maiccin-Coloncl 
Gaston Binson. During the next 3 years, 3.6 
million persons were vaccinated; a repeat 3-
ycar campaign, lasting from 1964 to 1966, 
succeeded in vaccinating another 3.7 million. 
Smallpox incidence fell precipitously and by 
1965, only 27 cases were notified, followed by 
10 cases in 1966. 

When assistance was provided by the USA, 
the government decided to undertake a third 
national smallpox vaccination campaign un­
der the same leadenhip as before; other teams 
from the Ministry of Health, working inde­
pendently, administered measles vaccine. The 
smallpox vaccination campaign differed 
somewhat from those in other countries in 
that the vaccine was administered by scarifi­
cation rather than by jct injector. Dr Binson 
saw little virtue in speeding up the rate of 
vaccination by using the jct injector, since this 
was offset by the time-consuming process of 
preparing for each person vaccinated a signed 
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Plate 17.16. Headquanen of the national smallpox 
eradication programme at Abidjan, C6te d'Ivoire. 

personal vaccination certificate giving the 
indi\·idual's name, the date of vaccination and 
the batch number of vaccine used. The 
preparation of a vaccination certificate was 
traditional in Cote d'Ivoire, as in many of the 
other francophone countries and, while most 
countries soon abandoned the practice or 
simply distributed certificates without the 
holder's name inscribed, the traditional ap­
proach continued to be used in Cote d'Ivoire. 
Assessment of coverage was not performed. In 
November 1969, at the conclusion of the 
third national mass smallpox vaccination 
campaign, measles vaccination teams were 
merged with the smallpox teams, the practice 
of issuing vaccination certificates was aban­
doned and jct injectors began to be used for 
both antigens. 

After the regional programme had com­
menced, only 2 cases of smallpox were 
discovered in Cote d'Ivoire, in March 1967, 
both of which were importations from Upper 
Volta. The cases did not appear in the official 
records, however, until 2 years later; the 
director of the programme, proud of its 
accomplishments, believed that the country's 
record should not be blemished by 2 cases 
for which he did not feel responsible. 

Liberia (population in 1967, 1.3 million), 
which abutted on Cote d'Ivoire in the west, 
reported more than 1000 cases in 1961, and 
the following year began a smallpox vacci­
nation campaign. It was directed by a reli­
gious organization called Brother's Brother, 
which undertook mass vaccination through-

z 
0 .,, 
z 
ci, 

:::. 

0 

.... 

out the accessible, populated areas (Bryant, 
1968). Over a 5-month period, some 775 000 
vaccinations were reported to have been 
given, using jct injectors of a different type 
from those subsequently employed by CDC, 
and a freeze-dried vaccine, which was diluted 
approximately 15-fold owing to a lack of 
supplies. Neither vaccination take rates nor 
coverage was assessed. 

After the 1-ycar mass campaign, WHO 
provided an adviser, Arita, and enough 
freeze-dried vaccine to permit a more sys­
tematic programme which utilized undiluted 
vaccine administered by scarification. That 
this was needed became apparent when Arita 
found that only 60-70% of persons had had 
successful primary vaccinations when vacci­
nated in accordance with the procedure used 
by the Brother's Brother group. Progress in 
the WHO-supported programme was slow, 
but smallpox incidence continued to fall Al­
though the number of reported smallpox 
cases had averaged more than 1000 per annum 
from 1958 to 1962, only 325 cases were 
reported after the first mass campaign in 
1962. The figure dropped to only 40 cases 
by 1965, to 32 by 1966 and to 6 by 1967. 

The AID-supported campaign, which be­
gan early in 1968, progressed little more 
satisfactorily than had the campaigns in 
1962-1967. Even with 7 vaccination teams, 
nearly 4 years were required to complete the 
operation. Assessment was seldom conducted 
and reporting remained almost as unsatisfac­
tory at the conclusion of the programme as at 
the beginning. Nevertheless, a system which 
had notified hundreds of cases in previous 
ycan reported only 5 cases in 1968, all of 
which occurred during the first 3 months of 
that year. Nothing is known of these cases, 
since no reports of cases were investigated 
until April 1968. Some-perhaps all-may 
have been erroneously diagnosed, or they may 
have been importations. No further cases of 
smallpox were discovered by vaccination 
teams as they advanced systematically across 
the country, but in 1970 they did detect the 
first cases of human monkcypox outside Zaire 
(sec Chapter 29). 

The Gambia, Mauritania and Senegal 

The Gambia, Mauritania and Senegal, 3 
contiguous countries comprising the west­
ernmost part of the region, recorded no cases 
of small pox after 1966 (Table 17.21). The 
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Table 17.21. Gambia, Maurlunla, Senegal: number 
of reported cases of smallpox, 1961-
1967 
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cessation of reported smallpox that year 
followed many years of effective control 
measures, especially in Senegal, which ac­
counted for 70% of the area's population (in 
1967) of 5.3 million and which was economi­
cally the most developed. The Gambia, a strip 
of land 16 kilometres wide and 320 kilometres 
long, entirely surrounded, except for the 
coastal section, by Senegal, had a population 
of 438 000, which moved freely back and 
forth across the border. Not surprisingly, its 
experience with smallpox reflected that of 
Senegal. Mauritania, although 6 times larger 
than Senegal, was mostly desert. Because its 
predominantly nomadic population of 1.2 
million was widely dispersed throughout the 
country, the transmission of smallpox was not 
easily sustained. After 1962, Mauritania re­
ported 78 cases of smallpox-2 in 1965 and 76 
in 1966. Government reports, however, note 
that the 1966 cases, all in a confined area, had 
never been confirmed by a physician and, in 
retrospect, chickenpox was thought to have 
been a more probable diagnosis. 

In Senegal, the endemic diseases control 
service had been in operation for many years 
and had a personnel of 292 in 1967. With a 
reasonably extensive network of all-weather 
roads, the multi-purpose mobile teams were 
able to move comparatively easily throughout 
the country. Vaccinations, equivalent in 
number to about 20% of the population, were 
administered annually. Since the early 1960s, 
a good-quality freeze-dried vaccine produced 
in France had been used, a factor which 
undoubtedly contributed to the interruption 
of smallpox transmission. No surveys were

performed either before or during the pro­
gramme to assess the level of vaccinial 
immunity, but it was believed to be reasona­
bly high. For the AID-supported programme, 
the government decided that the supplies and 
equipment provided should be utilized by its 
mobile teams, which endeavoured to visit all 

villages once every 3 years. During the first 3 
years of the programme, 26 million smallpox 
nccinations were performed. No cases of 
smallpox were discovered. 

In the Gambia, some 50 000-75 000 small­
pox vaccinations had been administered an­
nually at health centres and dispensaries, 
using lanolinated vaccine produced in Ni­
geria. Few of the health units, however, had 
refrigeration equipment; supplies of vaccine 
were distributed monthly and kept in wet 
cotton until used. Mass vaccination had been 
conducted only once during the preceding 
decade-in a localized area in 1963, when an 
outbreak of 52 cases occurred. The proportion 
of successful vaccinations is unknown, but it 
was probably not high, as the method of 
storage would not have preserved the thermo­
labile vaccine for more than a few days. 
Despite the presumably low levels of vaccinial 
immunity and the fact that 10% of the 

population was migratory, few cases of small­

pox were recorded, the immune barrier pro­
vided by Senegal undoubtedly playing an 
important role in protecting the Gambia. 

With assistance provided by the USA for 
smallpox and measles vaccination, 3 mobile 
teams were created, each consisting of 2 
vaccinators, a tally clerk and a driver; a health 
superintendent, Mr Kebba A. M. Sanneh, 
supervised field activities. The mass vacci­
nation campaign began in June 1967 and was 
completed in 10 months (167 working days), 
during which 350 000 people were vaccinat­
ed against smallpox and 81 000 against 
measles, an average of 2580 vaccinations a 
day. This far surpassed the expected average of 
1500 vaccinations a day (sec box). The contin­
uing programme of maintenance vaccination 
was no less successful. Concurrent assessment 
regularly showed coverage rates of more than 
90%, which were sufficiently high to inter­
rupt measles transmission for more than 2 
years. No cases of smallpox were discovered 
after the programme had begun. 

.Mauritania presented a set of problems 
quite different from those encountered either 
in the Gambia or in Senegal. Like Senegal and 
other former French colonies, Mauritania had 
had an endemic diseases control sen•ice, 
which consisted of 7 mobile teams, each 
composed of 5 health workers. About 125 000 
people were being vaccinated annually 
against smallpox with a freeze-dried vaccine 
produced in France. However, in 1962, most 
senior staff of the service left Mauritania, and 
thereafter team activities diminished sharply, 
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Factors in the Success of the Programme in the Gambia 

In a detailed paper (unpublished), the Gambian field supervisor, Mr Kebba A. M. 
Sanneh, enumerated the factors which he considered to be of importance in the success of 
the programme. 

Trai11i11g: The field supervisor was trained first and actively participated in training the 
teams, all of whose members (vaccinators, recorders and drivers) were trained together. 
This created a special team spirit Included in the training were 5 stand-by vaccinators who 
could replace any who became ill. After several days of classroom training, a 3-day field 
exercise was conducted in a large village to work out practical problems. 

P11blint:, aNi 1fhtd11/i11g: Before the programme began, it was given wide publicity through 
the local press and radio, and through letters to all medical and health personnel, as well as 
to Divisional Commissioners, and through them to district chiefs. In each district, the field 
supervisor met each stJfa ( chief) to discuss the programme and to obtain a list of all villages 
and hamlets. The seyfo was asked to inform each allealo (village head) of the programme and 
assign a "badge messenger" (a type of policeman) to work with the teams. One day before 
the teams vaccinated in a village (the population of as many as 20 villages were vaccinated 
each day), a team member met the a/Jealo and requested him to ask each family head to bring 
his family to the vaccination assembly point.The field supervisor was given wide latitude 
in planning the programme, but once a village had been informed that the teams would be 
present on the following day, every effort was made to reach it even if this meant working 
for 12 hours or more. 

S11pporl of /tams: Team morale was enhanced by support given to them by headquarters 
staff and other government personnel. If transport was sent on a Sunday to obtain vaccine 
and petrol, these would be supplied, although Sunday was not a normal working day. In 
addition, teams were paid promptly whenever they returned to the capital. They were 
given priority at ferries by Marine Department personnel, and priority in vehicle repair by 
the Public Works Department. The CDC advisers, Dr Thomas Drake and Mr Robert 
Helmholz, gave help wherever this was required, sharing with the teams the hardships of 
field living conditions. 

Loral ,111/01111: Public support was actively sought but no compulsion was used and no 
attempt was made, at any time, to foreshorten the traditional greetings required in the 
Gambia before any matter could be taken up for discussion. Where teams encountered the 
initiation ceremonies for circumcision, which necessitated the isolation of the boys and 
girls concerned from others in the village, the boys were vaccinated "in the bush", and the 
girls were vaccinated privately in a compound. 

With good support from local government and villagers alike, the morale and 
enthusiasm of the teams remained high, permitting a programme scheduled to last 260 
working days to be completed in 167 days, with an independently assessed rate of coverage 
of more than 90%. 

only penicillin and aspirin being distributed 
during the period 1962-1967. 

With the provision of assistance from the 
USA, it was decided to reconstitute the 
endemic diseases control service and to add 
smallpox and measles vaccination to its tasks. 
For ease of supervision it was decided that the 
teams would work in two separate groups, 
progressing from one region to the next, 
rather than assigning one team to each of 6 
regions. However, in 1967, following the 
outbreak of hostilities between Egypt and 

Israel, Mauritania severed diplomatic rela­
tions with the USA. The United States adviser 
left the country and field activities ceased 
after only one week, not to be resumed until 
1969. 

In March 1968, Dr Mayer, the WHO 
intercountry smallpox adviser for western 
Africa, visited Mauritania and, with govern­
ment officials, developed a plan of operations 
which provided for the assignment of a WHO 
medical officer and an operations officer, as 
well as a vehicle, some items of equipment 

https://v3.camscanner.com/user/download


906 SMALLPOX AND ITS ERADICATION 

and funds to cover local costs. The USA 
agreed to provide vaccines and other supplies 
and equipment, using OCCGE as an inter­
mediary. The arrangement was similar to that 
which was devised to support the programme 
in the Congo. 

At government insistence, two basic 
changes were made in the original plan: BCG 
vaccine (provided by UNICEF) would also be 
administered, and the teams would work 
simultaneously in 6 rather than 2 regions. In a
country of 1.2 million square kilometres with 
few, poorly maintained roads, the dispersal of 
teams crested difficulties in communication 
as well as in supervision and supply. Air 
transport was of little help since scheduled 
weekly flights served only a few of the larger 
towns and were frequently cancelled owing 
to the breakdown of equipment and to 
sandstorms. 

Dr Mayer moved from Liberia to Mauri­
tania in May 1968 and shortly thereafter 
conducted a scar survey among village chil­
dren in the north of the countr•y. Vaccinial 
immunity was found to be poor: among the 
children up to 14 years old only 45 % had 
vaccination scars and these were almost all in 
the 5-14-year-olds. After 7 months of pre­
paration, pilot field activities were resumed in 
January 1969, and full operations commenced 
in �pril. The programme progressed slowly, 
owing to difficulties in supervision and 
supply and to mechanical problems with 
vehicles. In t 969, 426 000 smallpox vaccina­
tions were given and about one-fourth this 
number of measles and BCG vaccinations. In 
1970, the number of vaccinations decreased 
by half and remained at about this level until 
June 1976, when the programme came to an 
end. However, no cases of smallpox were 
detected after 1966. 

Although the need for smallpox vacci­
nation in the 3 countries was questionable, 
since all of them had remained free of 
smallpox after 1966, the campaigns also 
provided measles vaccination and the vaccin­
ators, in their systematic travels through the 
countries, were able to ensure that no foci of 
smallpox had been missed. 

The OCEAC Countries: Cameroon, 
Central African Republic, Chad, the 

Congo and Gabon 

Of the last group of countries to be dealt 
with in this chapter, all were members of 

OCEAC, then directed by Mcdecin-Colonel 
Labusquicre. The S countries (population in 
1967, 13.7 million) comprised an area of 
almost 3 million square kilometres, which, 
until 1960, had been known as French 
Equatorial Africa. In the provision of health 
services, each country relied primarily on the 
well-established multi-purpose mobile teams 
of the endemic diseases control service, direct­
ed by French medical advisers who were 
usually military officers. The programmes in 
these countries all followed the same pattern, 
which had been agreed on in the meetings of 
OCEAC. 

The method of operation has been des­
cribed by Dr J. M. Roux, the Chief Medical 
Officer of Chad (Roux, 1970). A typical team 
consisted of 12 male nurses, 2 drivers with 
vehicles and 2 labourers. They administered 
smallpox, BCG and yellow fever vaccines; 
examined each person for leprosy and trypan­
osomiasis as well as other common endemic 
diseases; conducted simple routine tests on 
specimens of blood, faeces and urine; and 
prescribed appropriate treatment. For every 
individual examined, a special certificate 
documenting each procedure was prepared 
and retained by the person concerned. Two or 
three years were required for the teams to visit 
all parts of the country. 

A freeze-dried smallpox vaccine of good 
quality, produced in France, began to be used 

Pl�te 17 .17. A health worker in Gabon repairs a jet 
1n,ector. Jet injectors m1de it possible to vacciNte 
large numbers of people very quickly. but they 
frequently malfunctioned and their dlily maintenance 
was essential. 
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Table 17 .21. OCEAC counules: number of re-
ported cases or smalpox, 1961-19'9 
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in the nrl)' 1960s., and soon thereafter the 
number of reported cases of smaJJpox declined 
sharp!)', only 2 cases being recorded in the S 
countries in 1966 (Table 17.22). 

In the initial planning for the regional 
programme, CDC staff had not been fully 
aware of the scope and extent of activities 
2lread)' being carried out in tht"SC countries, 
and had envisaged the need to create special 
teams for measles and smallpox vaccination 
such as had been done during the earlier AID­
supported measles vaccination campaigns. 
lfo"'·e,·er, OCEAC and goHrnment officials 
decided to incorporate the new vaccination 
activities into the work of the multi-purpose 
mobile teams, and to utilize the vehiclC'.S and 
�uipment to strengthen existing efforts. 
Although this was adnntagcous to the execu­
tion of the ,·accination campaign, the pre­
scribed operations pro,,ided for neither con­
current assessment of the "-'Ork by umple 
surveys nor a surveillance team to in,·cstigate 
suspected cases of smaJlpox. 

OCEAC officials decided that the provi­
sion of scparue as.scssmcnt teams ,·ould be 
too costly and that it was basically unneces­
sary, since asscument in the OCEAC coun­
tries wu connntionally done by the ,·acci­
nation teams, who compared the numben 
vaccinated with the estimated population in 
the area served. In most countries, such 
assessmmt.s pro,·ed misleading, partly becaU5C 
of inaccurate census data, but the OCEAC 
programmn were generally well conducted, 
and independent auessments, when per­
formed, usually revealed that at least 80% and 
often more than 90°� of the population had 
vaccination scars. By late t 969 and early 1970, 
the total numbers of smallpox vaccinations 
administered in each country during the 
course of the regional p�ogramme were al-

most �uinlent to or exceeded the estimated 
population. 

The in,·estigation of suspected cases was 
generally undertaken by the CDC advisers, 
with assistance from local officials. After 
1966, all smallpox casn in the OCEAC 
countries were disco,·ered in Cameroon and 
Chad, in areas bordering on NigeriL The 
outbreaks in Chad were traced to importa­
tions from Nigeria, as were most of those in 
Cameroon. 

In Cameroon, during 1967-1969, 21 out­
breaks, with 1 S9 cases, were detected among 
tribal peoples who lived in widely sattcred 
settlements in the rugged Mandara moun­
tains adjacent to Nigeria. The villagers fre­
quently nosscd into Nigeria and some, in fact, 
maintained houses in both countries in order 
to escape taxes. Many villagers resisted vacci­
nation, and because of the difficult terrain, 
the multi-purpose teams had not vaccinated 
cxtensh·ely throughout the region. When 
surveys showed that 40% of the inhabitants 
had never been nccinated, special smallpox 
vaccination campaigns were conducted in 
196 7 throughout the area, primarily in the 
crowded market-places. By March 1968, the 
last of the large outbreaks had been contained 
(Delas, t 970). Over the next year, however, 9 
additional outbreaks of t-7 cases occurred 
among visitors to Nigeria, then still heavily 
endemic and in which neither vaccination 
nor surveillance had yet begun. 

The outbreaks in Chad occurred among 
villagers living on thousands of floating 
islands on Lake Chad, a shallow lake some 2S0 
kilometres long and 25-100 kilometres wide. 
The islands, inhabited by fishermen, consisted 
of matted networks of papyrus reeds and 
other weeds, which often drifted for miles 
over the surface of the lake. Cases were 
reported from the area by a missionary 
ph)-sician in June 196 7-the fint cues 
known to have occurred in the lake area for 
more than 2 years. To investigate the out­
break, Dr Bernard Lourie. the CDC adviser, 
chartered an aeroplane with pontoons, and 
using a medical service boat and 4-wheel­
drh·e vehicles, he and Chadian staff eventual­
ly identified more than 100 cues, not all of 
which were officially reported. The first had 
occurred in April among fishermen returning 
from Nigeria. Smallpox then spread from one 
smaJI village to another in an area in which 
only 20-30% of the population bore the scan 
of vaccination. A spcdal vaccination cam­
paign "''" conducted in markets and villages 
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throughout the area. The floating islands 
pr�nted a special problem, bcause when 
pressure was exerted on the pedal of the jct 
injectors, they tended to sink through the 
surface. The difficulty was solved by laying 
mats on the island. In all, some 80 000 people 
were \'accinated in an area thought to have a 
population of about 150 000. Transmission 
was interrupted within a matter of weeks, 
although importations resulted in 5 further 
cases in 1968. 

Throughout the OCEAC countries, roads 
were few, the distances were great and com­
munications were limited. Secessionist 
groups, who were active throughout the 
central and northern parts of Chad, com­
pounded the problems there and taxed the 
skills of the able director of the mobile disease 
control service, Dr Pierre Ziegler. Rebel 
groups, in fact, ambushed a team, killing a 
labourer, wounding a driver and setting fire 
to one of the vehicles. Efforts to contact the 
secessionists to ensure safe passage proved 
futile, since the different groups acted inde­
pendently and assurances provided by one 
leader did not obligate others. Accordingly, 
vaccination in these are1ts had to be restricted 
to the major towns and cities which had 
military garrisons. Neither surveillance nor 
vaccination was possible in rural areas of the 
north, but the population was sparse there, 
and smallpox transmission did not persist as it 
did under similar conditions in the Ethiopian 
Ogaden in 1975-1976. 

CONCLUSIONS 

The elimination of smallpox in 1970-
littlc more than 3 years after the inception of 
the Intensified Smallpox Eradication Pro­
gramme-from the vast region of western 
and central Africa provided enormous en­
couragement to the remaining endemic coun­
tries. The fact that many countries of the 
region were among the world's poorest, with 
the least developed infrastructures of health, 
transport and communication, increased con­
fidence that global eradication could even­
tually be accomplished. The valuable early 
insights into the epidemiology of smallpox 
and the methods for its control were no less 
important. Subsequently, the experience 
acquired by both national and CDC staff 
was to prove invaluable when many of them 
served with programmes in other parts of the 
world. 

The regional programme was also impor­
tant in that the USA provided sufficient 
support to make eradication feasible in this 
vast region; WHO did not then have re­
sources of this magnitude available for pro­
grammes in other endemic areas. The fact that 
CDC staff assumed full responsibility for 
technical assistance permitted WHO Head­
quarters staff to direct their efforts and 
attention elsewhere. Indeed, in view of the 
formidable administrative problems that 
WHO encountered in implementing small­
pox eradication programmes in other coun­
tries of Africa, it is problematic whether 
eradication in Africa could have been 
achieved without this support. At the same 
time, WHO's own modest but vital contribu­
tion to many of the countries by meeting the 
"local costs" of items such as petrol and 
vehicle maintenance and repair must be 
acknowledged. 

This programme is identified with the first 
effort to implement, as national policy, a 
strategy which accorded priority to the dis­
covery of outbreaks and their containment, 
even if these activities meant some compro­
mise in the pace of execution of the mass 
vaccination campaign. An important change 
of emphasis in the global strategy took place 
as a result, and, in supporting this change, 
WHO staff frequently cited the successful 
experience of the regional programme. In 
retrospect, however, when the relative contri­
butions made by mass vaccination and sur­
veillance-containment ("eradication-escala­
tion") arc weighed, the importance of 
surveillance-containment to the western and 
central Africa programme itself is less certain. 
When such measures were actually imple­
mented late in 1968, the mass vaccination 
campaign had already reached some 60 mil­
lion persons, more than half the population of 
the region, and a much higher proportion of 
those in the known endemic areas, to which 
the campaign had given priority. Endemic 
smallpox then remained in only a few of the 
countries, and where surveillance teams ac­
tively sought to discover and to contain 
outbreaks-as in Dahomey, Guinea, Sierra 
Leone and Togo-smallpox transmission had 
practically ceased, the remaining outbreaks 
being small and in isolated rural areas. The 
strategy was not employed in northern Ni­
geria, then the principal focus of smallpox. 
There, programme staff undertook to contain 
outbreaks only in areas in which the mass 
vaccination campaign had been completed. 
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Thus although the rapid demise of smallpox 
in western and central Africa was impressive, 
and the success of the programme attributed 
to the new strategy, the well-executed mass 
vaccination ampaign using freeze-dried vac­
cine probably played the more decisive role. 

In this region, as well as in most of Africa 
south of the Sahara, the interruption of 
smallpox transmission proved to be more 
straightforward and less difficult than in 
Indonesia and the Indian subcontinent. In 
contrast to the Asian countries, the popula­
tion density in Africa was lower, population 
movement was less, vaccination was usually 
more readily accepted, and many villagers, by 
tradition, isolated smallpox patients. When 
the comparatively simple surveillance-con­
tainment methods used in Africa were em­
ployed in Asia, the results proved disappoint­
ing. In Bangladesh, India and Pakistan, in 
particular, whose populations had generally 
higher levels of vaccinial immunity than 

those of African countries, surveillance and 
containment measures failed to make a sig­
nificant impact on the disease until the 
methods were substantially modified and 
strengthened. 

As had been hoped, the programme in 
western and central Africa served to 
strengthen the foundation for disease report­
ing and preventive services in all the coun­
tries concerned, but with only S )'can of 
operational experience the endeavours could 
not be fully institutionalized. Thus, in 1976, 
when it became necessary to certify that 
eradication had been achieved, special pro­
grammes had to be organized to permit 
certification (see Chapter 25). 

Subsequent chapters describe eradication 
programmes in other countries of Africa, 
which, with some notable exceptions, consist­
ed largely of mass vaccination campaigns but 
which succeeded in eliminating smallpox 
with surprising rapidity. 
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