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INTRODUCTION 

The execution of successful eradication 
programmes was a challenge to all countries, 
but for those which in 1967 had only just 
begun to develop national infrastructures for 
health, transport and communication it pre­
sented a staggering problem. Ethiopia, with a 
population of 25.5 million (in 1970), was by 
far the largest and most populous of countries 
in this category. Across the Red Sea lay the 
much smaller states of Yemen (population, 
4.8 million) and Democratic Yemen, with its 
sparse population of 1.5 million (Fig. 21.1 ). 
The problem was complicated by civil strife, 
which was present in all 3 countries either at 
the beginning or during the course of the 
Intensified Smallpox Eradication Programme. 

In 1967, smallpox was considered to be 
endemic in both Ethiopia and Yemen; 
Democratic Yemen, which had reported no 
cases since 1961, was provisionally cat­
egorized as smallpox-free. Because health 
services were sparse and so f cw persons were 
routinely vaccinated, it was feared that the 
incidence of smallpox in Ethiopia and Y cmcn 
might be among the highest in the world; 

997 

also, the smallpox-free status of Democratic 
� emen had to be regarded with some scepti­
cism. 

Recognizing that effective national eradi­
cation programmes would take time to estab­
lish, WHO began to explore the possibility of 
developing such programmes in each of the 3 
countries as soon as the Intensified Pro­
gramme was launched in 1967. Four years 
elapsed, however, before eradication activities 
had been established in all 3 countries. Plans 
for a programme in Y cmen had been dis­
cussed by government and WHO staff as early 
as 1959, a plan of operations had been signed 
in 1961 and some vaccine had been provided. 
However, a civil war broke out which lasted 5 
years, and little could be achieved until 1969, 
when a revised plan of operations was agreed 
on and a special smallpox eradication unit 
created within the Ministry of Health. Demo­
cratic Y cmcn embarked on a programme in 
1970 and, finally, in 1971, Ethiopia followed 
suit-the last of the countries which had 
endemic smallpox in 1967 to participate in 
the Intensified Programme. 

The programmes were each very different 
in character and operated independently of 
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Fig. 21.1. Hom of Africa and adjacent countries. 

one another. Epidemiologically, they were 
also distinct. Despite their geographical 
proximity, none of the 3 countries is known 
to have imported cases from either of the 
others after 1967. 

Yemen began a systematic vaccination 
campaign in 1969 in urban districts and areas 
accessible by road. After little more than a 
year, during which 1 million vaccinations 
were performed, the campaign quickly 
deteriorated to the point that 5 years elapsed 
before another million persons were 
vaccinated. After the programme had begun, 
only 29 poorly documented cases were re­
corded in 1969, and none thereafter. From 
1971 to 1977, specimens were obtained 
from 26 suspected cases but none showed evi­
dence of variola virus. Although WHO 
provisionally reclassified Yemen as a non­
endemic country in 1970, this decision was 
grounded primarily on the absence of re­
ported cases; little other information was 
available. Because the reporting system was 
poor and surveillance all but nonexistent, the 
true status of smalJpox remained uncertain 
until 1978. In that year, a carefully conducted 
national survey confirmed the absence of 
smallpox during recent years and suggested 
that the disease had indeed been absent since 
1969. 

Between 1970 and 1972, Democratic 
Yemen conducted an extensive vaccination 
campaign in and around Aden, the capital 

city, and in 1973 extended it to other parts of 
the country. Surprisingly, only 1 case of 
smallpox was reported, in 1968, but this 
report was subsequently retracted, it being 
alleged that the case had been one of 
misdiagnosed chickenpox. 

Ethiopia's participation in smallpox eradi­
cation did not begin until 1971, and up to 
1975 the government gave it limited support. 
Two factors were primarily responsible: 
(1) national and international malaria eradi­
cation programme staff had initially opposed
undertaking a programme which they
believed would adversely affect their own
activities; and (2) when the smallpox eradica­
tion programme finally began, it was dis­
covered that only the mild variola minor form
was present in Ethiopia, and among the many
health problems confronting the govern­
ment, this disease was not of major conse­
quence. During the first 4 years of the
programme, fewer than 100 Ethiopian health
personnel, WHO staff and international
volunteers, travelling mainly on foot and on
muleback, struggled desperately to contain
widespread and persistent smallpox. The task
was made more difficult by the wide dispersal
of the population, more than half of whom
lived more than a day's walk from any sort of
road in extraordinarily rugged terrain; by a
rudimentary governmental infrastructure;
and by a dearth of health facilities and
manpower. Continuing civil war, hostile
groups who resisted vaccination, famine and
ftood further complicated the effort. Yet,
surprisingly good progress was made with the
limited resources available. However,
smallpox persisted stubbornly throughout
vast rural areas, in contrast to the situation in
Yemen, in which control measures in the few
urban areas were quickly succeeded by the
interruption of transmission in the country as
a whole. Following the eradication of
smallpox in Asia in 1975, greater resources
could be made available to Ethiopia, and the
new revolutionary government gave substan­
tial additional support. An intensified pro­
gramme with more adequate resources suc­
ceeded in interrupting transmission in
August 1976.

The 3 national programmes arc described 
in this chapter in chronological order of 
commencement, beginning with a brief ac­
count of activities in Yemen and Democratic 
Y cmen and concluding with a more detailed 
description of the Ethiopian programme, 
which was one of the most difficult, complex 
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and imaginative of any national eradication 
campaign. 

In this chapter, the spelling of Ethiopian 
geographical names adopted by the Ethiopian 
Mapping Agency in 1978 has been followed 
(Tekestc ct al., 1984). 

YEMEN 

Yemen, the most densely populated 
country in the Arabian Peninsula, is situated 
on an ancient route used by pilgrims, many of 
them from Asia and some from Africa. After 
travelling by sea to the port of Aden, 100 
kilometres to the south of Yemen, or to other 
ports on the Arabian Peninsula, or overland, 
many pilgrims passed through Yemen on 
their way to Mecca. 

The country has an area of 195 000 square 
kilometres and consists of 3 different geo­
graphical regions. The first is a hot arid semi­
desert strip, 30-70 kilometres wide, extend­
ing along the shores of the Red Sea and 
inhabited, in 1967, by perhaps 20% of the 
population, many of African origin. The 
second area, inhabited by 75% of the 
population, is a high plateau, about 100 
kilometres wide, with densely populated river 
valleys and scattered villages among rugged 
mountains. The third area, in the east of the 
country, is a sparsely populated arid desert in 
which, in 1967, not more than 5% of the 
population lived. 

Until 1962, when it became a republic, 
Yemen had been ruled by feudal tribal leaden 
and was largely isolated from the outside 
world. According to the first census, taken in 
1975, 5.2 million persons were living in the 
country, and an estimated 1.2 million were 
working abroad, mainly in Saudi Arabia. Less 
than 1000 kilometres of roads connected the 3 
main towns, Sana'a {population, 100 000) and 
Taiz (population, 30 000) in the mountains 
and Hodeida (population, SO 000) on the 
coast Most of the population lived in an 
estimated 1 S 000 villages, the majority of 
which could be reached only on foot or on 
muleback. 

During the rule of the tribal leaders, 
neither health nor educational facilities had 
been widely developed and such facilities 
as did exist were primarily confined to the 
3 main towns. When the country became 
a republic in 1962, efforts were made to 
introduce a modern form of central gov­
ernment, but they were severely hampered by 

5 years of civil war. In 1967, more than 90% 
of the population was illiterate and few 
people had access to either curative or 
preventive health services. As recently as 
1978, 70% of the 162 districts in the country 
had no health facilities whatsoever. 

Little is known about smallpox in Yemen, 
there having been no national reporting 
system until 1975. However, because of the 
relative isolation of the population, outbreaks 
were probably infrequent in much of the 
country. Data from what had been the Protec­
torate of South Arabia, which included the 
port of Aden, now the capital of Democratic 
Yemen, show f cw or no cases and very f cw 
deaths in recent deades, until 1957, when 65 
cases with 19 deaths were recorded. The 
source of infection was reporttd to have becn 
Pakistan. Outbreaks continued in the Protec­
torate between 1957 and 1961, and smallpox 
may well have spread from Aden to Y cmen, in 
which an epidemic started in 1957 or 1958 
and continued for several years. It was said to 
have resulted in not less than 30 000 c.ases and 
18 000 deaths. Assistance from WHO was 
requested and a team was sent to investigate in 
June 1959. The team found no active cases in 
Sana'a, the capital city, but noted large 
numbers of persons with facial pockmarks. A 
report from a village of 800 inhabitants 
stating that only 200 of them had survived the 
epidemic was indicative of its severity. The 
evidence, such as it is, suggests that a severe 
epidemic of variola major had occurred 
among a population which had experienced 
little smallpox in recent dcadcs. 

During succeeding years, some vaccine was 
provided by WHO and through bilateral 
assistance. Vaccination was made available in 
hospitals in the 3 major towns and at the 20 or 
so health centres when outbreaks occurred. 
However, not more than 15 000 or 20 000 
individuals were vaccinattd each year. In 
1962, with assistance from WHO, a national 
vaccination campaign commenced. Forty 
vaccinaton were recruited and trained; the 
population of Sana'a was vaccinated in a 
house-to-house campaign, but thereafter 
these activities diminished with the gradual 
intensification of civil strife. Reports ob­
taintd during the certification procedure in 
1978 suggest that the epidemic of variola 
major subsided in 1963. WHO was officially 
notified by Yemen of the occurrence of 
5 cases of smallpox in 1964, of 1 case in 1966 
and of 3 in 1967, but nothing more is known 
of these cases or where exactly they occurred. 
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Reporting at that time was not good and 
WHO did not endeavour to elicit more com­
plete information about cases until the 
Intensified Programme was well under way. 

In 1967, Yemen was provisionally 
clusified by WHO as an endemic country 
with the expectation that an effective surveil­
lance programme would probably reveal 
many hundreds, if not thousands, of cases. 
Because one of the principal routes of the 
Mecca Pilgrimage passed through it, Yemen 
constituted a potential focus for the spread of 
smallpox to Africa and other countries of 
Asia. The early initiation of an eradication 
programme was therefore thought to be 
vitally important. However, a ,011p d'ilal in 
1967 and continued fighting between 
republican and royalist forces delayed the 
start of the work. 

In 1968, discussions with government 
officials led to the approval of a plan of 
operations for a WHO-supported pro­
gramme, to begin in July 1969. WHO agreed 
to provide a medical officer, vaccine, vehicles 
and a per diem allowance for national staff 
travelling in the field. In the course of 
the following decade WHO provided some 
USSJ J 3 000 in support of the programme 
(about USS0.06 per head of population), as 
well as 3 million doses of vaccine (Table 21.1 � 
The government agreed to provide a counter­
part medical officer, 53 vaccinators and 20 
auxiliary staff for a 3-year national vaccina­
tion campaign during which it was planned to
vaccinate 4 million persons (Table 21.2� The 
development of surveillance was considered 
an essential component of the plan although 

Table 11.1. Yemen: WHO support provided to the 
smallpox eradication prosramme, 
1967-1979 

hnomel,..,.. Oolllof 
Yw 

·r wacdnl (choulandl) 

"" 250 

"" 15 424 
"" 47 2ft )IS 

1970 41 U-4 l-45 
1971 22 ffl m 

lt72 11 114 210 
lt7J )9 064 245 
1974 1171) 145 
1975 25 141 450 
"" 11 215 
"" II H4 252 
1971 4541) 100 
lt7t 29114 '4 

Toul JIJIIJ JOII 

Table 11.1. Yemen: number of vacd�tlons per-
formed and number of reported  cases 
of smallpox, 1967-1975 

Number°' Number°' Number of 
Year wacdnatloN wlCdnaclolll CM8 

perlonned ,.__,, ,-,on-d 

1967 141 200 J 

'"' 4'000 0 

"" 200 000 500000 2, 
1970 IOS 000 I 300000 0 

1971 290000 1 300000 0 

i,n 231 000 900000 0 

197) 170000 0 

"74 21000 0 

1975 425 000 0 

1 Accordlfll to plan of optntloN ( 1961) f« 111111 campalp. 

it received little attention from the pro­
gramme staff. 

Headquarters were established in Sana'a

under the national programme director, Dr 
M.K. Al Aghbari, and in July a WHO epi­
demiologist arrived. Because of the paucity of
health staff and facilities, the smallpox eradi­

cation programme was envisaged as one
which would lay the foundation for other
national communicable disease control
activities.

A house-to-house vaccination campaign 
began in October t 969 and at first progressed 
reasonably well, with assessment showing 
more than 90% coverage. By  the end of 
the year, t t 9 752 residents of Sana'a and 192

surrounding villages had been vaccinated, 
25 % of them for the first time; 80 000 people 
were vaccinated in other parts of the country. 
In t 969, 29 cases of smallpox were officially 
rcponed by the government to WHO, 
although at a WHO regional smallpox eradi­

cation seminar held in November of that 
year, the government submitted a report 
indicating that 47 smallpox cases had oc­
curred. The WHO smallpox adviser in Yemen 
was asked to investigate and confirm these 
cases; he merely reported that he thought 
they were all cases of chickenpox. It was not 
long before the reliability of his observations 
was called into question when, in a quarterly 
report, he stated that, having examined the 
staff of the smallpox eradication programme, 
he had been able to ascertain that none were 
"carriers" of the disease. The quality of 
surveillance in Y emcn did not improve 
materially thereafter. 

In January t 970, when vaccination could 
be more readily performed than during the 
intolerably hot summer months, the vaccina­
tion campaign shifttd to the coastal strip (Fig. 
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Fig. 21.2. Yemen: progress of the smallpox vaccina­
tion campaign. 1969-1972. 

21.2). Three vaccination units, each equip� 
with a vehicle and consisting of a national 
supervisor and 8 vaccinators, proceeded sys­
tematically through the area performing 
house-to-house vaccination. Staff from the 
local health services, where such existed, 
worked with the teams in the expectation that 
they would continue maintenance vaccina­
tion after the teams had lefL Each vaccinator 
averaged about 140 vaccinations a day. An 
assessment team checked vaccination takes 
and coverage 1 week later. By the end of the 
year, more than 800 000 people had been 
vaccinated. 

Towards the end of t 970, the vaccination 
campaign began to deteriorate. Dr Al Aghbari 
was asked to assume direction of all 
preventive services for the Ministry of Health 
and was therefore obliged to spend lcss time in 
the field; project vehicles broke down more 
often and the field staff began to take 
increasingly frequent and extended holidays. 
The WHO adviser rarely left the capital city, 
and in March 1971 his assignment was 
terminated. 

During the whole of 1971, only 290 000 
persons were vaccinated; the level of co,·erage 
was unknown because assessment had ceased. 

The f cw reports of smallpox rettivcd were 
seldom investigated; the cues that were 
examined were diagnosed IS chickenpox or 
dermatitis. The vaccination campaign was 
gradually extended to most other areas of the 
country and finally concluded in April 1973, 
although the inhabitants of most rural areas 
throughout the north and cast remained 
unvaccinated. Only 231 000 persons v.•ere 
vaccinated in 1972, 45% of them for the first 
time. From the campaign's inception to its 
conclusion, the staff succeeded in vaccinating 
only about 2 million persons-less than half 
the estimated population. Of this number, 
nearly 300 000 were vaccinated by teams of 
the Swedish Save the Children Foundation, 
who were then providing health services in 
coastal areas of the country. 

The government was dissatisfied with the 
programme and repeatedly requested the 
WHO Regional Office for the Eastern 
Mediterranean to assign another full-time 
WHO epidemiologist. This request WIS not 
met until April 1973, when the former WHO 
smallpox adviser in the Sudan, despite an 
unsatisfactory performance there, was trans­
ferred to Yemen. In addition to dealing with 
smallpox, he was made responsible for deve­
loping a preventive medicine section in the 
Ministry of Health and creating a health 
statistics uniL 

About the time of his arrival, the systematic 
vaccination campaign WIS terminated and the 
teams were disbanded. Vaccination continued 
to be offered through existing health 
facilities. However, of the 170 000 recorded 
vaccinations in 1973, 60% were reported to 
have been given to adults who required 
international certificates of vaccination in 
order to leave the country. 

None of the health units provided weekly 
or monthly reports of smallpox cases nor did 
they submit reports on other diseases. When 
suspected cases of smallpox wt>re notified, 
national staff or the WHO epidemiologist 
investigated them and sent specimens to one 
of the WHO reference laboratories. In all, 26 
specimens were submitted during the 7-year 
period 1971-1977. None contained poxvirus. 

In t 975, a monthly communicable diseases 
reporting system wu at last introduced and 
reports of smallpox and chickenpox were 
carried by hand to the capital. This was 
intended to facilitate investigation by the 
newly created Department of Preventive 
Health Services, consisting of a national 
medical officer, the WHO epidemiologist and 
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a clerk. Most of the reports received were 
from the 3 major towns. Five suspected uses 
of smallpox and 79 cases of chickenpox were 
reported in 1975 and 2 suspected cases of 
smallpox and 88 uses of chickenpox in 1976. 
None of them was confirmed to be a case of 
smallpoL 

From 1970 to 'the end of 1977, neither 
WHO Headquarters staff nor the WHO 
regional smallpox adviStt had devoted much 
attention or effort to the programme in 
Yemen. Smallpox eradication in other parts of 
the world commanded a higher priority. 
Because no confirmed cases of smallpox had 
been reported from Yemen since 1969 and 
none was being detected among the numerous 
pilgrims or Yemeni workers who travelled to 
Saudi .Arabia and to other countries, WHO 
Haff were cautiously hopeful that smallpox 
transmission had been interrupted. 

By the autumn of 1977, when smallpox had 
been eliminated in Ethiopia (sec below) and 
its interruption in Somalia was imminent, a 
more detailed appraisal of the situation in 
Yemen was considered to be essential. A 
WHO smallpox consultant who visited the 
country in September 1977 found large 
numbers of refugees from Ethiopia and some 
from Somalia living in villages along the 
coastal desert strip. Few had vaccination scars. 
An extensive vaccination campaign and 
search for cases were subsequently initiated in 
this area, but no cases were found. 

In December 1977, another WHO 
consultant travdled through the highland 
areas, and, although he found no cases, he 
discovered that only people living in the 
larger towns and along the principal roads 
had been vaccinated during the campaign. 

Many of the more remote villages tud not 
been visited by programme staff or vacci­
nation teams for 6-8 years. If variola minor 
had been imported-from Ethiopia, for 
example-he believed that it might still be 
present, spreading slowly through sparsely 
settled areas, as had been the case in Ethiopia. 
Accordingly, it was deemed essential to 
conduct a thorough country-wide search for 
cases. 

From June 1978 to the end of March t 979, 
a search programme under the direction of an 
experienced WHO epidemiologist, Mr 
Robert Steinglass, was conducted by Y cmeni 
staff assisted by personnel of the Swedish Save 
the Children Foundation and Peace Corps 
volunteers from the US.A, who were engaged 
in other health programmes in Yemen at that 
time. Three surveillance teams, each 
consisting of a team leader, l or 2 surveillance 
workers, a driver and locally hired temporary 
staff searched 146 of t 62 districts and 920 
villages and towns with a population o f  more 
than 500 persons. In all, 1 t 6 184 persons were 
examined in villages and towns whose total 
number of inhabitants amounted to 
897 488-i.e., 13% of Yemen's resident 
population. Four hundred and eighty reports 
of illness with rash and fever were inves­
tigated; 43 specimens were submitted for 
laboratory examination, but none showed 
evidence of smallpox. 

Vaccinial immunity was low, as had been 
expected. Only 23% of children under 4 years 
of age and only 63% of the population as a 
whole had vaccination scars (Table 21.3). 

Of 2514 persons with the facial pockmarks 
of smallpox none was younger than 11 years 
of age and none had experienced smallpox 

Table 21.3. Yemen: resufu of vaccination scar survey, by iovemorate and by aie, 1978-1979 

Ace-lrou, (run)

Gowefflorace M s-, ;.10 Toul 

Nu,nw ltli wtdl Number ltli wtdl Number ltli with Number "'with 
elllffllMd ICU' eunwd ICU' Ull'lllned ICU' examined KV 

SIN'• JMt 3J 14 lit 7J 13 137 M 30 ,05 70 
Hodeldah 2 619 42 7 371 n '"' M 19H3 n 

Tall ) 371 )0 10 419 " '5'I 71 20311 56 
lbb 3 694 27 7 03t 72 ◄4H 7J 15 231 " 

0hamar JOH 20 )241 " 3 011 1, 1 351 63 

HallAh ""' 9 4"7 59 ◄ 719 n II )00 59 
Sa'ab '" 12 I 320 59 I 347 12 3 3'5 .... 

t1ahwMt I 079 I 2001 57 1 741 79 4 111 '° 

lelCh 3'1 " ,12 53 561 7J 1632 S◄ 
...,., I ,s 31 10, "' 205 50 

Toul 11 7U 23 51001 " 4' 417 7J 116 IM 6J 

• The Gowtmor11t of Hartb (populatloft 40 lff) WII not aa.lllle to ,O,,WMll!lt ataff and du area•wlde search wu not poa1ble.
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after t 969. Persons with facial pockmarks 
were found in 95% of the 146 districts and in 
72% of the villages. More dun 60% had 
contracted the disease during the 1957-1963 
epidemic. 

It had been feared that smallpox eradica­
tion in Yemen would pre5ent a formidable 
problem; ironically, the last known cases had 
occurred just before the mus vaccination 
campaign began in October t 969. Natural 
immunity conferred by the extensive epi• 
demic of variola major in l 957-1963,coupled 
with the practice of variolation, apparently 
served to reduce the number of susceptible 
subjects to a sufficiently low proportion of the 
population that transmission ceased. It is 
possible that undetected importations, 
notably from Ethiopia, Yemen's nearest 
endemic neighbour, may have occurred, but 
if so they terminated spontaneously. What­
ever its problems, the programme served 
eventually to foster an infectious disease 
reporting system and provided an impetus to 
a broader immuni�tion programme, which 
commenced in 1977. 

DEMOCRATIC YEMEN 

Democratic Yemen occupies a vut barren 
area in the south-western part of the Arabian 
Peninsula, but as was revealed in its fint 
census in l 973, 55% of the country's 
population of l .6 million lived in 12% of the 
land area in and around Aden, the capital In 
1967, Democratic Yemen was considered to 
be free of smallpox, the last endemic cue 
having occurred in 1960. However, it wu 
thought to be at high risk of importations. 
Ships carrying Mecca pilgrims from Asia and 
Africa regularly called at Aden; and travellers 
as well as refugtt1, especially from areas of 
Ethiopia with endemic smallpox, were num­
bered in the tens of thousands. Accordingly, a 
WHO-supported programme WIS planned for 
Democratic Yemen. 

Until it achieved independence in 1967, 
the area constituting Democratic Yemen 
consisted of the British crown colony of Aden 
and a large number of loosely federated 
independent sultanates and sheikdoms, 
known IS the Protectorate of South Arabia. 
Over past decades, occasional small outbreaks 
of smallpox, usually attributed to cases im­
ported by pilgrims, had been reported from 
Aden. The last officially notified outbreaks 
occurred between 1957 and 1961, during 

which 341 cases with 105 deaths were re­
corded, primarily in the western part of the 
country. The outbreaks were said to have 
resulted from a series of different importa­
tions from India, Pakistan and Yemen. They 
were controlled by mass vaccination. Twenty­
four cases of variola minor, which were not 
officially reported to WHO but were nevcr­
thdcss recorded in a government document, 
occurred in l 965 in the eastern part of the 
country. As in other countries, there were 
undoubtedly other unreported cases, but in 
this very sparsely settled area it was difficult 
for smallpox transmission to be sustained; any 
importations that may have occurred ceased 
spontaneously. 

Vaccination with liquid vaccine had been 
fairly extensively practised in the British 
crown colony of Aden for many decades. In 
the less populated areas to the east, protection 
against severe smallpox was more frequently 
achieved by variolation. The outbreaks of 
1957-1961 had occ.asiooed an extensive vac­
cination campaign in Aden, some 338 000 
vaccinations having been recorded between 
195 7 and l 959. In 1960, freeze-dried vaccine 
was first made available by UNICEF for a 
vaccination campaign, but until l 970, it was 
uncommon for more than 50 000-7S 000 
persons to be vaccinated each year. 

In September 1969, WHO agreed to 
support an eradic:ation programme, basically a 
village-by-village campaign to administer 
smallpox vaccine to all persons and BCG 
vaccine to th05C under 15 years of age. WHO 
supplemented the salary of the national pro­
gramme director, paid the national staff a per 
diem, provided vehicles, vaccine and other 
supplies and equipment, and made funds 
available for petrol and vehicle repairs. WHO 
eventually provided about USS206 000 and 
more than 1.8 million d0$CS of vaccine in 
support of the programme (Table 21.4). 

The national staff comprised 48 persons, 
including 32 vaccinators who worked in 4 
oper,ational groups, each with 4 vaccination 
teams consisting of 2 �n. The vaccination 
campaign proceeded on a house-to-house 
basis and was regularly assessed by a special 
team. BecauK of 1«urity problems, 
operations were initially restricted to J of the 
country's 6 go,•ernorates that were located in 
the immedi .. te vicinity of Aden. In September 
1971, one of the programme vehicles, carry­
ing 10 vaccinaton and the driver, wu de­
stroyed by a land-mine, which killed 4 of the 
vaccinaton and injured the ochers. Under-
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Table 21.◄. Democratic Yemen: WHO support 
provided to the smallpox eradication 
programme, 196 7-1979 

Yur 

IH7 
196' 
IH9 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 

Toul 

l'enonnel, supplies and 
equipment 

(USS) 

22 941 
17101 
22 297 

I 100 
26 174 
17000 
17000 
17000 
15 005 
49 584 

328 

206 230 

Dolesof 
vaccine (thousands) 

150 
35 

350 

220 
602 

300 

96 
62 

I 815 

standably, the staff feared to venture too far 
from the capital. Not until 1973 did civil 
disorder subside sufficiently to permit the 
extension of vaccination activities into all 
governorates.

As is shown in Table 21.5, the number of 
vaccinations performed annually from 1970 
onwards ranged between 169 364 (1971) and 
302 296 (1973). Productivity was not high, 
each vaccinator averaging about 50 smallpox 
vaccinations and 10-20 BCG vaccinations a 
day. This was partly attributable to the 
difficulty of travelling through the generally 
rugged mountainous country, with few roads. 
Assessment figures indicated that the cov­
erage achieved was consistently about 90%, 
but it took 7 years for a total of 1.5 million 
vaccinations to be performed, a number 
approximately equivalent to the population. 
During this time, some 514 000 BCG vac­
cinations were also administered. 

Despite the strategic location of Ikmo­
cratic Yemen and the apparent risk of im­
portations, no cases were confirmed after 
1967. A single case in Aden was reported to 
WHO in 1968 but the report was later 
retracted in the belief that the illness had been 
chickenpox. The absence of known importa­
tions can be explained in part by diminished 
maritime traffic associated with the closure of 
the Suez Canal from 1967 to 1975.and in part
by restrictions on travel imposed by the 
government after independence in November 
1967. Conceivably, outbreaks may have been 
overlooked since neither a surveilJance nor a 
morbidity reporting system was ever de­
veloped. However, extensive surveys con­
ducted during the country's programme in 

Table 21.S. Democratic Yemen: number of vaccina­
tions performed and number of re­
ported cases of smallpox, 1967-1975 

Number of Number of 
Yur vacdNtJonl reported c.-

IH7 10830 0 
1968 46 720 0 
1969 26 233' 0 
1970 302 202 0 
1971 169 364 0 
1972 245 621 0 

1973 302 296 0 

197◄ Ill 277 0 

1975 242111 0 

' She months only. 

1978 co certify the absence of smallpox failed 
to detect any person who had been infected 
with the disease since 1966. These surveys also 
showed that, in the different governorates, 
between 76% and 90% of the population had 
vaccination scars-a high level of vaccinial 
immunity. 

Contrary to expectations when the pro­
gramme began, Democratic Yemen did not 
experience problems with smallpox; in 
retrospect, a special vaccination programme 
may have been unnecessary. However, the 
combined smallpox and BCG vaccination 
campaign did provide a basis for the 
establishment of a national immunization 
programme. 

ETHIOPIA 

Ethiopia was 6 times larger in are2 (1.2 
million square kilometres), with a population 
(25.5 milJion in 1970) more than 5 times 
greater than that of Yemen, but the problems 
of geography and population dispersion were 
similar. Most of Ethiopia's population was 
widely distributed in small groups of huts 
scattered across the central highlands (Fig. 
21.3) at t 500-3000 metres above sea level. 
Rugged mountains and deep ravines made 
travel extremely difficult throughout this 
area, and impossible during the rainy season, 
from June to September. At the periphery of 
the country were lowland areas in the west 
and south-west, with a fertile and more 
populated savanna grassland. Nomads roamed 
the vast Danakil and Ogaden deserts to the 
east, moving freely across the unmarked 
borders with Somalia and the French Terri­
tory of the Afars and the Issas (later Djibouti). 
Less than 10 000 kilometres of all-weather 
roads connected the few scattered cities and 
towns. Health facilities and trained health 
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Fig. 21.3. Ethiopia: topography and road system. 

staff were few; vaccination was all but 
unknown to most of the population, but 
variolation was widespread. Several hundred 
cases of smallpox were reported each year, but 
in 1967 it was surmised that thousands of 
cases must be occurring. 

Throughout the world, experience had 
shown that smallpox transmission was not 
readily sustained in sparsely settled areas. 
Elimination of smallpox from urban centres 
and the acccssibl� more populated rural areas 
usually resulted in the disease dying out 
spontaneously in the more remote parts of a 
country. In Ethiopia, this did not happen. 
Her� among a dispersed, thinly settled 
population, the global eradication of small­
pox came nearest to being thwarted, u an 
unparalleled array of problems and catas­
trophes continually hampered the pro­
gramme. Nearly 6 years elapsed after the 
campaign had begun before the lsst <_>utbr�k 
was finally discovered and contained, Jn 

August 1976. 
A detailed account of the programme 1s 

presented in the book S•"'1J>Ox Erlldi,11tio� ;,,
Elhiopi4 by Tckcste ct al (1984), from which 
most of the data in this chapter arc drawn. 

Background 

Ethiopia, in 1967, was one of t�e world�s 
least developed countries, and unul 1974 1t 

was a monarchy with numerous feudal land­
lords. The infrastructure of services for 
health, education, transport and communica­
tions was rudimentary except in the northern 
province of Eritrea, in which a number of 
roads and health centres had been built during 
the Italian and British administrations. 

Administratively, the country was divided 
into 14 provinces (which, after the 1974 
revolution, became 15 regions), each with a 
governor, who was usually a member of the 
royal family. Each province was subdivided 
into 11atrllj111 (102 in the country as a whole) 
and these, in turn, into a,ondlls (539 all told), 
each with its appointed governor or 
administrator. At the local level, the feudal, 
often absentee, landlord was the acknowl• 
edged hcadnun, but he was frequently indif­
ferent and sometimes hostile to higher 
government authority. To obtain -�ista�cc
with the programme at each adm1n1strat1ve 
level a special letter requesting cooperation 
had to be prepared by a superior and taken by 
m�nger to the official concerned. 

No census had ever been taken but it was 
thought that no more than 2 million of the 
estimated 255 million population lived in 
about 200 towns and villages of SOO or more 
persons. In the rural areas of the plateau, the 
houses were widely scattered. There, the 
smallest traditional unit, sometimes referred 
to as a village, was the anuln-, consisting of up 
to 100 houses occupied by one or more related 
families. Fifty or more #mlMrs comprised a 
in,,,, which included the membership of a 
single church. After the 1974 revolution and 
nationa)jzation of the land, workers' co­
operatives, called .. farmers' associations" or 
.. urban dwellers' associations", were created 
and village areas were-defined. The villages, 
however, were unlike th06C in most other 
countries in that they usually extended over 
large areas, the distance between houses often 
ranging from a f cw hundred to a thousand 
metres. In the extensive eastern and southern 
1erub desert areas, which comprised half the 
country, nomadic groups with ethnic ties to 
the neighbouring French Territory of the 
Afars and the lssas and Somalia wandered 
freely, not infrequently crossing open borders 
between the countrie1. In the south-west were 
tribal groups wh06C way of life was little more 
advanced than that of a Stone Age culture. 

Roads of any type were few; more than 
85% of the population lived further than 30 
kilometres away from the nearest all-weather 
road (Ayalew, 1982). Travd from place to 
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place during the dry season was largely on 
horse- or muleback or by foot. When 
torrential rains occurred in the highlands, 
bctwttn June and September, large areas 
became completely inaccessible. Communica­
tions were poor: an unreliable, frequently 
unusable, telephone service linked the cap­
itals of provinces, and the postal service was 
deficient. 

Language presented a further problem. The 
people of Ethiopia consisted of 10 major 
ethnic groups spe2king 70 languages and 
dialects. Frequently, programme staff had to 
communicate successively through two or 
three different interpreters to question vil­
lagers about the existence of smallpox and to 
explain the unfamiliar practice of vaccina­
tion. Some people were reasonably receptive, 
but refusal and sometimes active resistance 
were encountered among many who lived in 
the highland areas in the north and central 
parts of the country. Not surprisingly, 
smallpox proved to be particularly tenacious 
in those areas. 

Health personnel and facilities in 1967 
were concentrated in Addis Abeba, the 
capital, and in Eritrea. The largest proportion 
of the government's health budget was al­
located to curative services, to which not 
more than 5% of the population had access. 
Government records for 1967 show a census 
of 84 hospitals and 64  health centres and a 
total of 362 physicians and 2800 other health 
staff. For 40% of the population, a journey of 
3 days or more, and for another 30%, a 
journey of 1-2 days, was required to reach the 
nearest health unit. Personnel engaged in the 
administratively separate malaria eradication 
programme were far more numerous than the 
national health services staff. In all, 8000 
malaria eradication staff were distributed 
over about one-third of the country. They 
were concerned only with malaria and were 
supported under a bilateral assistance 
programme. 

Protection against smallpox was often pro­
vided through variolation. This was usually 
performed by the head of a household among 
family members after cases began to occur in 
the vicinity. The Afghan type of professional 
variolator, who travelled widely and pre­
served scabs and pustular material over long 
periods of time, was uncommon. Data on the 
number of smallpox vaccinations performed 
annually before 1971 arc not available but 
estimates indicate the total to be less than 
500 000. Most of them were performed in 

hospitals and clinics; a few were given by an 
"Anti-epidemic Service", a small mobile unit 
which vaccinated people in and around Addis 
Abeba when outbreaks were reported. The 
vaccine, which had been produced at a 
government laboratory in Addis Abeba since 
1953, was of the thcrmolabile liquid variety. 
In the mid-1960s, however, the preparation 
of a freeze-dried vaccine began, but this could 
not be tested for potency owing to a lack of 
fertile eggs. When it was eventually examined 
by a WHO reference laboratory, it was found 
to be unsatisfactory. Io 1970, freeze-dried 
vaccine was provided by WHO and vaccine 
production in Addis Abeba ceased. 

Little is known about the prevalence, 
extent and severity of smallpox before 1971. 
Epidemics with high mortality were said to 
have occurred every 10-30 years during the 
19th century. Annual statistical compilations 
that date from 1931 show as many as 2832 
cases in 1956 but comparatively few in most 
years. The cases that were reported were

among hospitalized patients in the few urban 

Plate 21.1. A viriolator in Ethiopia obtaining pus­
tular material from a patient (lylnr) and inoculating it 
into the arm of a healthy recipient (standinf). Vario· 
latlon was usually performed by one of the elders in a 
family and was widely practised throughout Ethiopia. 
The last known patient in Ethiopia (August 1976) 
developed illness following variolation. (Deuil from a 
painting by Zerihun Yetmgeta presented to WHO by 
the Government of Ethiopia.) 
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Variolation and Receptivity to Vaccination 

Smallpox was widely recognized and feared by the different ethnic groups throughout 
Ethiopia, each of which, in the absence of vaccination, dealt with it in a different manner. 
Among the Amharas, who largely populated the central zone provinces and Shcwa, and 
among the nomads of the eastern desert areas, protection was obtained through 
variolation, which was practised widely when outbreaks occurred. Many Amharas resisted 
vaccination in favour of variolation and religious ceremonies that consisted in dttorating 
the dwelling of a patient with fresh green leaves, grasses and flowen and in burning 
incense. Sheep, goats and hens of different coloun were sacrificed and ritual play-acting 
and singing were performed to induce the disnsc to take a mild form. Other groups had 
other practices and rites. When smallpox occurred, the Nuers, a Nilotic tribe living near 
the Sudanese border, performed a ceremony in which a prophet would lead the people to a 
river where g02ts were sacrificed to the "mother of gods", who was thought to live in the 
river; in a ceremony of joy, the assembled crowd would then bathe in the river. 

For reasons which arc unclear, most ethnic groups in the south and cast of the country 
readily accepted, indeed actively sought, vaccination whether or not they performed 
variolation. Among Galla groups, who inhabited large areas of provinces in the south-west 
and south-ea.st, people returned many times for vaccination, and many villages reported 
falsely that outbreaks were occurring in order to induce the teams to visit. In this area, it 
was not uncommon for teams to discover crudely scribbled notes left along trails 
requesting visits to villages as distant as 40-50 kilometres. 

centres. There is no information on the 
number of deaths. After t 971, when the 
eradication programme began and more com­
plete data bcame available, only the mild 
variola minor form of smallpox was found. 
Variola major had disappeared, but it is not 
known when this occurred. Variola minor 
was documented as early as 1958, but u 
recently as 1964 a smallpox outbreak with a 
high case-fatality rate typical of variola major 
was reported by a health officer in the central 
highlands. 

Delays in Launching an Eradication 
Programme 

At the inception of the Intensified 
Smallpox Eradication Programme in 1967, 
Ethiopia was considered to be 1tratcgically 
important as an endemic country. The 
neighbouring areas of the French Territory of 
the Afars and the Jssas, Somalia and the Sudan 
were thought to be free of smallpox. Kenya, 
with an extensive network of health services 
and a more complete notification system, was 
reporting fewer than 200 cases a year. If 
reinfection of adjacent countries was to be 
averted, a programme would have to be 
started in Ethiopia as soon as possible. 

Government officials stated, however, that 
they were not interested in undertaking a 

smallpox eradication programme and could 
not do so because so many resources were 
already committed to malaria eradication. 
They reasoned that one eradication pro­
gramme must be as expensive as another, a 
belief encouraged by expatriate malaria ad­
visers. Given that the Ethiopia milaria eradi­
cation programme was then disbursing more 
than USS8 million a year, primarily from 
bilateral contributions, and that it employed 
8000 workers, their apprehension was 
understandable. The government authorities 
did not appreciate that a smallpox eradication 
programme was far simpler, cost much 1� 
and required far fewer personnel than a 
malaria eradication programme. Moreover, 
WHO staff believed that smallpox eradication 
in Ethiopia might be combined successfully 
with other health activities then being 
considered, including a BCG vaccination 
programme in urban arcu and a proposed 
yellow fever vaccination campaign which the 
Federal Republic of Germany was expected to 
support. The most extensive resources avail­
able were those of the malaria eradication 
programme itself. It was felt that much could 
be accomplished if its dirccton would permit 
the thousands of malaria workers to serve as 
smallpox surveillance agents and to vaccinate 
those encountered during their regular 
house-to-house visits. In addition, several 
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projects staffed by United States Peace Corps 
volunteers were then in operation in Ethiopia 
and it was understood from United States 
government officials that _they would be 
receptive to a request to provide manpower to 
health-related projects. 

WHO smallpox eradication staff believed 
that a suitable, economically feasible and 
acceptable plan for at le�t � control pro­
gramme, if not for eradication, could be 
developed. To do so �ould require appr�isal 
and discussion in Addis Abeba of potenually 
available resources and of the cost and options 
for the conduct of such a programme. Re­
peated proposals were _made to the
government that WHO regional and Head­
quarters staff should make an exploratory 
visit, but for nearly 3 years these_ propo�als
were firmly declined. Initially, this reaction 
was difficult to understand because most 
governments were more than willing to 
discuss possible options, whether or not they 
were inclined to undertake a programme. 
Gradually, however, it b_ecame _kn�wn that
the United States malana eradication pro­
gramme adviser and his Ethiopian counter­
part had persuaded the Minister of Health 
that a smallpox eradication pro�ram�e 
would fatally compromise the malaria er�di­
cation campaign, which was then making 
little progress. They advised that, under the 
circumstances, his best approach would be to 
refuse to receive WHO smallpox eradication 
staff, even for exploratory discussions. 

The impasse was not readily resolved. The 
strategy and the projected order of magnitude 
of needs for smallpox eradication were dis­
cussed in Geneva at the World Health Assem­
bly with Ethiopian government offici_als an_dmalaria advisers from the USA, wuh bi­
lateral assistance staff in Washington and 
with malaria staff at the United States C.enter 
for Disease Control-all to no avail. An 
indirect approach to the government �as 
planned when Dr George Lyt_hcott, se01or
adviser to the United States-aided western 
and central African smallpox eradication 
programme, was invited to speak about t�at 
programme at a meeting o� the Organizat!on 
of African States in Addis Abeba. Havrng 
been briefed by WHO staff and being pre­
pared to hold informal meetings with Ethio­
pian government officials, he wa! about to 
leave for Addis Abeba when U01tcd States 
officials abruptly and without explanation 
cancelled his trip. 

Nearly 3 years had elapsed when, in­
explicably, in October 1969, the govern­
ment responded favourably to yet another 
proposal for an exploratory visit. Dr Ehsan 
Shafa, then Regional Adviser on SmaJJpox 
Eradication at the WHO Regional Office for 
the Eastern Mediterranean, and Henderson 
flew immediately to Addis Abeba. The re­
sponse to the proposed visit had been scot by a 
subordinate when the Minister and Secretary 
of Health were absent on a trip abroad. They 
were not pleased, on their return, to find the 
WHO team awaiting them; they made it clear 
that Ethiopia's attitude had not changed. 
They did agree, however, that Henderson and 
Dr Shafa could devote 2 weeks to the 
preparation of a plan which the government 
would consider. In view of WHO's budgetary 
limitations and the obvious antipathy of the 
government, it was apparent that whatever 
programme might be devised would have to 
be a modest one. The malaria eradication 
programme's considerable resources in man­
power and transport offered a potential build­
ing block, but its director declined to co­
operate in any way. There were no other 
immunization programmes and linlc 
assistance could be expected from the few 
existing health units. However, tentative 
offers to provide volunteers were made by the 
USA and Japan. Among the many officials to 
whom Henderson and Dr Shafa spoke was Dr 
Kurt Weithaler, then serving as director of 

,1a,e 11.1. Kurt L. Weith.aler (b. 1919), .an experi­
enced he.alch .adminiscr.ator, served as the senior WHO 
.adviser to the Echlopl.an sm.allpox er3diution pro­
grvnme from 1970 to 1976. 

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


21. ETHIOPIA, YEMEN AND DEMOCRATIC YEMEN 1009 

the hospital for the Emperor's Imperial 
Guard. Dr Wcithaler, an Austrian, had bttn 
employed by the government for more than a 
dec.adc, was widely known in government and 
medical circles, served as a member of the 
Health Minister's advisory panel-the 
General Medical Board-and was a friend of 
the Emperor. He expressed considerable 
enthusiasm for the programme and intimated 
that he might be pcnuaded to serve as WHO's 
senior adviser. The draft plan of operations 
was presented to the Minister on a Saturday 
for consideration that weekend and a decision 
on Monday. He expressed little interest. 
Meanwhile, unbeknownst t o  the WHO team, 
Dr Wcithaler showed the plan to the 
Emperor, who agreed that it should be 
initiated and ordered the Minister of Health 
to support it. 

The Programme Begins, 1971 

The draft plan of operations envisaged: (1) 
a search for outbreaks and their containment 
to the extent possible with the available 
manpower; (2) the development of a simple 
surveillance programme for the reporting of 
cases and vaccination by the staff of existing 
health facilities; and (3) mass vaccination in 
Ethiopia's few centres of population. It was 
hoped that, with the limited personnel and 
equipment that could be provided, smallpox 
transmission might be successfully inter­
rupted in the accessible areas. It was to be 
hoped that the disease would then die out 
spontaneously in at least some of the rural 
areas. However, since a relatively small 
proportion of the population lived in 
accessible areas and since vaccinial immunity 
was undoubtedly as low as anywhere in the 
world, the proposition was uncertain. All the 
same, a less than fully effective control 
programme was better than no programme at 
all. 

A staff of about 70 was envisaged. The 
government requested that a senior WHO 
medical officer should be appointed as "the 
responsible executive authority", and the 
energetic Dr Weithaler was recruited to fill 
the post. It was exceptional in most countries 
for a person assigned by WHO to serve in this 
capacity but, in Ethiopia, in which trained 
personnel were in short supply, such an 
appointment was considered essential A 
WHO epidemiologist was to be appointed for 
,urvcillance, and Dr Ciro de Quadros, who 

had served previously on the national staff of 
the Brazilian smallpox eradication pro­
gramme (sec Chapter 12), was selected for this 
post. The government assigned as the senior 
national professional Ato Tamiru Dcbeya, a 
respected and able pcnon who retained this 
responsibility through 1975. His title was that 
of sanitarian but, in Ethiopia at that time, 
such pcnons had a broad public health 
training and served as administraton for 
many public health programmes. Twelve 
other workers were to be assigned to the 
headquarten office-3 drivcr-s, 8 office staff 
and a most competent locally recruited WHO 
administrative officer, Ato Tefari Scyoum. 
For assignment to the field, the government 
agreed to provide 21 staff, health officcn or 
sanitarians, who would work with volunteers 
from the USA. The health officers played an 
exceptionally important role; they were 
graduates of a recently established 4-year 
course of study in the health sciences which 
was designed for students who had completed 
secondary school. 

Ethiopia's financial commitments con­
sisted only in paying salaries of its health 
officers and sanitarians, all of whom were 
transferred from other programmes. and 
meeting the cost of office accommodation. 
WHO provided all supplies and equipment 
and covered the cost of transport, as well as 

Plate 21.J. Ciro C. A. de Quadros (b. 1940) worked 
In the smallpox eradication prosramme In Brazil be­
fore Joinln& WHO and the prosramme In Ethiopia. 
1970-1976. In 1977, he became reslonal adviser for 
the Expanded Prosramme on lmmunlution In the 
Americas. 
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which were also expected to carry out an 
active search for cases and to contain by 
vaccination any outbreaks that were found. 

To provide encouragement and guidance 
to the smallpox eradication staff and other 
health personnel throughout the country, Dr 
de Quaf:iros, in January 1971, inaugurated the 
pubHcation of a surveillance report which 
documented smallpox incidence and con­
veyed important information and instruc­
tions. The report was at first distributed 
monthly to health personnel and relevant 
government officials throughout the 
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Fig. 21.◄. Ethiopia: zones and provinces, 1970. 

country; late in 197 4, weekly publication 
began. The report proved of inestimable value 
in securing cooperation and support and also 
served to sustain morale among the widely 
distributed smallpox eradication staff, who 
could contact each other only infrequently. 

The number of cases that might be 
discovered when the teams reached the field 
WIS a subject of intense speculation. Ethiopia 
had reported only 197 cases in 1969 and 722 
cases in 1970. It WIS recognized that smallpox 
WIS greatly underreported, but the extent of 
the underreporting wu unknown. Although 
few vaccinations were being performed, 
variolation had been extensively practised 
throughout the country and had undoubtedly 
rendered many persons immune. To obtain 
some idea of the possible extent of smallpox, 
Henderson and Dr Shafa, during their visit in 
1969, had questioned many health officers, 
mission health personnel and others, both in 
Addis Abeba and on a field visit to Welega 
Province. Surprisingly, few persons reported 
having seen many cases of smallpox recently 
and some reported having seen no cases 
whatsoever for many years. Although the 
survey was brief and incomplete, it fostered 
the hope that smallpox might be uncommon 
in the sparsely settled rural areas and that 
continuing endemic transmission might be 
confined primarily to the comparatively few 
populous areas. 

Whatever the smallpox situation may have 
been in 1969, it differed greatly in 1971 from 

Table 21.7. Ethiopia: demographic dau, by z.one and province and number of health facllltles, 1971 

Estimated 
.._ TOWIII wfdl 2000 Numberof'-,ltall. 

Zone/p,rottfta populacloffl perkmJ « more lnhablunu 
hukh centres 

(�) and dlnla 
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Garno Gola 17' 22 7 S6 
lubabor 611 14 6 SI 
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Wetesa 1 761 2S ' ., 

HWA S 5'S '5 36 177 
� 

10 SI ""' tS4 41 
.. 761 6 s 39 
Hararse 2 736 10 IS 123 
� 2 457 21 II 102 

, Ethiopian p,ernmenc estimate f« 1971. United Natlonl (1915) dau show a toul population of 2' 133 000 f« Ethiopia In 1971. 
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Smallpox Surveillance and Containment in the South-west Zone in 1971 

One volunteer, Mr Vincent Radke, has described his own initial surprise at the 
magnitude of the smallpox problem and the necessary adaptations in procedures which 
field staff had to make. During the training programme, the surveillance teams had been 
instructed to undertake a planned series of trips through the province for which they were 
responsible. They were to visit health centres and schools, where these existed, as well as 
village leaders and. in showing the WHO smallpox recognition card, were to inquire about 
possible smallpox cases. Any reports were then to be investigated. In the first classroom Mr 
Radke visited in Kefa Province, he obtained so many reports of cases in so many different 
villages that he did not bother to visit the other classrooms but went immediately to 
investigate. Village after village throughout many parts of this and other south-western 
provinces were found to be so heavily inf ccted with smallpox that he and his fellow­
workers decided that for some areas, even village-by-village containment vaccination was 
futile. Instead, they began to try to define the outer limits of the spreading epidemic and to 
concentrate on vaccination in populations at the circumference of the outbreak area, much 
as one would fight a forest fire. 

what had been expected. The teams began 
work in mid-January and discovered 278 cases 
in only 2 weeks; 1493 cases were found in 
February and 3434 cases in March. This 
amounted to half the cases being reported 
throughout the world at that time. Hender­
son was sceptical that so few field staff could 
disconr and investigate so many cases; he 
therefore cabled Dr Wcithaler and Dr de 
Q�dros, cautioning against recording ru­
moured outbreaks without due investigation. 
They were justifiably indignant and replied 
by cable and letter that the only cases reported 
were those individually confirmed by the 
smallpox eradication staff. Dr de Quadros had 
established a reporting system which was 
similar to that used in Brazil. A form was 
completed for each household in which a case 
was disconred. The form included the name, 
age, 5CX and past history of smallpox and 
vaccination of each household member. Only 
the cases 5een by the surveillance teams and 
recorded on the forms were reported. The 
Ethiopian programme, in fact, had the most 
comprehensive data collection system of any 
national eradication programme and was the 
only one in which data were collected from 
the outset. 

Since vehicles were available only to the 
teams in the south-western zone and Shewa 
during the first 6 months, it was not expected 
that the health officers and sanitarians as­
signed to other provinces would undertake 
much field work. However, most of them 
exhibited extraordinary ingenuity in getting 
from place to place by bus and borrowed 

vehicles, by foot and by mule. They, too, 
discovered and investigated numerous cases 
of small pox. 

Up to the end of June 1971, the field staff of  
only 39 persons documented 13  447 cases, 
more than had been recorded in the whole of 
India during the preceding year. Meanwhile., 

the threat that Ethiopia represented to  its 
smallpox-free neighbours became manifest in 
March, when an outbreak of 46 cases of 
smallpox, introduced by an Ethiopian cattle 
herder, was discovered in Kenya. The now 
evident epidemic smallpox and the concern 
shown by neighbouring countries 5ervcd to  
alarm the government, and from then on the 
programme began to receive somewhat 
greater support. 

Seasonal torrential rains began throughout 
the highlands in June and, until September, 
forced the surveillance teams to restrict 
activities to populations living along the f cw 
all-weather roads. There, in addition to a 
search for cases, extensive systematic vaccina­
tion campaigns were conducted in the towns 
and cities. In Addis Abeba itself, smallpox 
eradication staff, with help from the Anti­
epidemic Service and 12 secondary-school 
students, vaccinated 154 000 people over a 
2-month period.

It was apparent that the problem in
Ethiopia was a major one, requiring far 
greater resources than were available. Efforts 
were intensified to find such support. 
The government agreed to provide some 
additional staff but, in fact, bad few available 
who could be mobilized except for personnel 

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


21. ETHIOPIA, YEMEN AND DEMOCRATIC YEMEN 1013 

Plate 21.4. Ethiopia. A: The rugged terrain required extensive travel on foot and muleback and 
eventually necessitated the use of helicopters. B: Roads were few and sometimes impassable, 
but the bridge shown here was crossed◄ times in 197◄. 
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Plate 21.S. A; An Ethiopian uniurun, Assefa Gobeze, records infonnation about a typic;il case 
of smillpo>C. 8: Dimo v,lbge. Bale Region, wu the site of the lut outbreak of sm�llpox in 
Ethiopia in Augun 1976. 
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Plate 21.6. VincentJ. ludke (b. 1948) was one of 16 
United Stues Peace Corps YC>lunteers recruited in 
1970. He worked for the eradication procramme in 
Ethiopia for 4 yun. 

of the malaria eradication programme, but a 
request for the transfer of some of these staff 
was refused. Programme funds previously 
destined for countries in the WHO African 
Region were transferred to Ethiopia, as well 
as what little remained for smallpox eradica­
tion in the WHO Voluntary Fund for Health 
Promotion. Other Headquarters funds for 

3500 

3000 

1972 were earmarked for the recruitment of 
another WHO epidemiologist, Dr P. A. 
Koswara, formerly the director of Indo­
nesia's successful programme. Continuing 
discussions with the government of Japan led 
to its commitment to provide 30 transceivers 
as well as 5 vehicles and 12 volunteers to serve 
as radio and automobile mechanics. The 
Austrian government agreed to provide 4 
volunteers, and the USA to increase the 
number of its volunteers. 

The end of the seasonal rains and the return 
of the teams to the field were eagerly awaited. 
During the rainy season in other parts of the 
world, smallpox was transmitted much less 
easily, and with travel restricted, the disease 
often died out in large areas. MorN>ver, the 
number of susceptible individuals was clearly 
lower than in the previous year because of the 
extent of the epidemics and the large-scale 
vaccination-containment activities that had 
been conducted in urban areas during the 
rainy season and in rural areas earlier in the 
year. Any hope that the smallpox problem 
might soon �come more manageable van­
ished, however. The number of cases dis­
covered totalled 2113 in �ptem�r and r0$C 
each month, reaching 3322 in December. 

In 1971, 26 329 cases were recorded, more 
than half in Shewa and the 4 provinces of the 
south-west zone, in which reporting was the 
best (Table 21.8). Cases were detected in 146 
of the country's 539 a-ortdas in the first half of 
the year, and in 160 nr,das in the latter half 
(Fig. 21.5). In all, 3.1 million vaccinations 

350 

300 

-�edcases

C]WMdos
250 i 

" 

.. 

200 t 
ISO t 

,oo I 

so 

0 
1971 1972 1973 1974 1975 1976 1977 

Fis, 21.5. Ethiopia: number of reported cases of smalpoic, by month, and number of woredos reportin& cases. 
by 6-month period, 1971-1977. 
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Table 21.8. Ethiopia: number of reported cases of smallpox and numbers of vaccinations performed, 1971-
1977 

&&!maced Number of cues 
ZoM ,opulaUoll 

(choulaftdl)' 1971 19n 197) 1974 "7S 1976 19n 

Nonh 4 017 1 7S1 760 20 )0 0 0 0 
CeMral S167 on S 74S 2409 3125 2115 S'7 0 
5oudl-wtlt 4 739 IJ 019 47'7 317 7J I 0 0 
Sllewa 5 S6S 1114 1065 I 034 310 524 0 0 
Souch-alt UIS 4103 4''2 1 634 "' 52S 311 0 

Total 27103 26 32t ""' 5414 4 43' JtlS tlS 0 

Number of wacdnacloN (thoulands) 3 162 3222 2000 2 05 1  1 75 0  3215 IHS 

• S- fOOCIIOU1, Table 21.7

were performed, nearly 15 times the number 
given during the preceding year; yet this 
figure represented no more than one-dghth 
of the population. It was clear that a long and 
difficult task lay ahead. 

The Second Year, 1972 

In 1972, more resources became available 
(Table 21.9). A staff which had grown to 67 by 
January 1972 rose to 82 by the end of the year 
as additional volunteers from Austria, Japan 
and the USA joined the programme. In 
November 1971, a special meeting was held 
with the provincial medical officers to 
explain the programme to them and to solicit 
their support. Gradually they, as well as Haff 
attached to health centres, took an increasing 
interest in the programme and made sub­
stantial contributions. WHO assigned 
an additional epidemiologist-Dr G. P. 
Marchenko, who was transferred from the 
programme in Pakistan. A Beet of vehicles 
numbering 27 in January increased to 49 by 
the end of 1972, making the surveillance staff 
far more mobile. The transceivers, of which 
half were based at provincial capitals and the 
other half mounted on vehicles, greatly facili-

Table 21.9. Ethiopia: suffln1 patterns, 1971-1979• 

c,upy 
1971 19n 

WHOadwtMn 2 5 
v� (from AulU1a, Jlfllll 111d USA) 24 ,. 

Edllopllll haldl officen and� 2t 2t 

Edllopllll halch IUff (odlet) 
Echlopllll auff-ioaly recniltld 
Oertal tuff ' ' 

em-, 111d medianla J 3 

Toul 67 12 

, 5wul • It .i of uch )'tll'. 

tated communication. Dr Weithaler and Dr 
de Quadros sought additional help wherever 
it could be found. Thus ensued, in successive 
years, a large number of cooperative under­
takings with private and public sector groups. 
including the personnel of a leprosy control 
programme, mission groups, scientific 
expedition staff and emergency relief 
workers, all of whom were supplied with 
vaccine and asked to report cases of smallpox 
and to perform vaccinations. Voluntttn 
were also found among visiting health 
professionals, a number of whom served the 
programme for many months without salary, 
receiving the same per diem as Ethiopian 
stafl: 

Major difficulties had, however, become 
more apparent. Only variola minor was found 
and mortality was low: in 1971, for example, 
only 530 deaths were recorded (a case-fatality 
rate of 2.t %). Even in the acute phase of 
illness, patienu experienced so few symptoms 
that they were able to travel easily, spreading 
the disease to contacts. A second problem was 
widespread resistance to vaccination among 
the two ethnic groups, the Amhara and the 
Dorsey, which constituted most of the 
population of the central zone, no"hern 
Shewa and some adjoining areas. A third 

1973 1974 197S 197' 19n 1971 197' 

4 7 " 25 s 4 4 
36 36 I 4 
30 37 42 7t 73 n 7t 

II I 173 170 1'3 
152 1200 IOI 791 ISi ISi 

' ' 12 IS 30 34 34 
3 30 37 47 43 

12 241 I 271 I 072 I I 16 I Ill 1104 
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problem was the widespread practice of 
variolation, to which, in 1971, more than 
3000 cases ( 12 % of the total) were attributed. 
Many more persons than this were known to 
have been variolated but, as was the practice 
in Afghanistan (see Chapter 14), only th0$C 
who developed a generalized rash in addition 
to a lesion at the site of inoculation were 
counted as cues. Lastly, it had become appar­
ent that such maps as were available were very 
incomplete and often erroneous. Accordingly, 
the teams found it necessary to prepare their 
own sketch maps of each 11a,rll}11 and its 
subdivisions, the a,or,"41, in order to identify 
the loations of outbreaks. 

By the summer of 1972, the control of 
smallpox had begun to improve. During the 
first 6 months of 1972, the number of 
reported cases had remained as high as in 
1971, with one-third of the 538 a,or,"'11 
notifying cases. During the rainy season, the 
number of reported cases fell steeply, as it had 
in the same period of the previous year. 
Thereafter, the number of cases recorded 
monthly remained below 1000 despite an 
increasingly comprehensive surveillance sys­
tem. The total number of cases reported in 
1972 was 16 999-nearly 10 000 fewer than 
in 1971. Most of this decrease was accounted 
for by a sharply diminished incidence in the 
last 4 months of the year, 2363 cues being 
reported in this period compared with 10 725 
in 197 t. During 1972, 3.2 million additional 
persons were vaccinated. 

Progress in the 4 provinces of the south­
west zone was highly encouraging, although 
not unexpected bcausc resources had been 
concentrated there. Containment vaccination 
throughout this zone had been extensive 
because of the widespread outbreaks and was 
readily accepted, indeed actively sought, by 
most of the population. There were, however, 
some tribal groups which caused difficulties. 
As was reported by some of the smallpox 
eradication staff', " ... many workers were 
suffering at one time from human bites" 
(WHO/SE/72.48, Tilahun ct al). By the end 
of 1972, vaccinations equivalent in number to 
more than half the estimated population had 
been performed in the 4 provinces and the 
number of reported cascs of smallpox in 1972 
fell by nearly two-thirds. In 2 provinces, 
Ilubabor and Welega, transmission was inter­
rupted by the end of the year. 

A rapidly declining incidence in Eritrea 
and Tigray Provinces was most unexpected, 
however. These provinces, whose population 

was nearly as large as that of the 4 provinces in 
the south-west, had each been assigned only 
one sanitarian-Ato Tadesse Fisschaye and 
Ato Worku Gebre Selassie� respectively. Both 
were dedicated and imaginative workers and 
proved successful in overcoming extraordi­
narily difficult problems. Eritrea, although 
endowed with substantially more extensive 
health facilities, communications and roads 
than other provinces of Ethiopia, was torn by 
civil war. Large areas were periodically cut off 
so far as road travel was concerned, while 
other areas were completely inaccessible to 
government authorities. On assuming res­
ponsibility for the programme, Ato Tadesse 
Fisschayc, contacted all health units to es­
tablish a reporting network and to encourage 
them to vaccinate both patients and 
nearby inhabitants. As a native Eritrean, 
he was able to contact dissident groups to 
explain the programme and obtain their 
cooperation. Accordingly, he was usually able 
to travel throughout the province, despite the 
civil war, to investigate and contain out­
breaks. He contained 65 outbreaks with 
487 cases in 1971, and 10 outbreaks with 86 
c.ascs in 1972. The last endemic case in Eritrea
occurred in December 1972. Only 2 importa­
tions, resulting in 3 cases, were subsequently
discovered in 1973. Tigray, which was more
mountainous and had fewer resources, pre­
sented a different type of problem. There, Ato
Worku Gebre Selassie penuaded the able and
widely respected governor to lend his per-
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Plate 21.7. � staff In Addis Abeb&, 1971. 
l.tft to rlpt: James Lepkowski (a United States Peace 
Corps voluntHr), Asha&,. Hailemartam, D. A. Hen­
denon, Tadesse Fluehaye. and Tarekecn Hailu. 
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sonal support to induce health and other civil 
authorities throughout the province to co­
operate in a 5Cllch for cases and their con­
uinmcnL Tnvcl was not then hampered, and 
by the end of 1972 transmission had been 
interrupted in this province also. Importa­
tions were to occur in 1973 and 1974, 
resulting in 17 and 30 cases respectively, but 
both outbreaks were effectively contained. 
Except for these imported cases, the northern 
provinces remained free of srmllpox after 
1972. The early interruption of transmission 
in Eritrea and Tigray was fortunate because 
the intensity of civil strife in this area 
heightened significantly in later ycus, mak­
ing it far more difficult to travel freely and to 
obtain the cooperation of the population. 

A Year of Hope, 1973 

In only 2 years the smallpox eradication 
staff, few though they were, had made 
remarkable progress, and the programme 
gained such momentum in 1973 that by the 
end of the year expectations were high that 
transmission might be interrupted within the 
next 12 months. The staff had become more 
experienced and, during twice-yearly seminar 
training programmes, had steadily modified 
and improved surveillance techniques. The 
staff' at health centres were increasingly 
cooperative and participated more actively in 
reporting and in vaccination campaigns. In 
fact, 20% of all cases in t 972 were reported by 
the regular health services. Problems of trans­
port and radio maintenance and repair were 
fewer, thanks to the Japanese volunteers; 
adequate supplies were available for camping 
and the arduous treks on foot or on muleback. 

Surveillance methodology had been evalu­
ated in June 1972 in an imaginative study 
which provided additional confidence in the 
approaches being adopted. A surveillance 
officer, Mr James Siemon, accompanied by a 
vaccinator, undertook a 14-day search in a 
remote mountainous 111"Pj11 covering an area 
of 48 000 square kilometres and with a 
population of 275 000 (Quadros ct al., 1973). 
No cases had been reported for 6 months. The 
2-man team travelled extensively through the
"'""1"• mainly on foot, making inquiries
about smallpox cases among administrative
officials and at the sole health centre and 4
health stations, at 8 schools, and at weekly
markets. None of the administrative officials,
village leaders or health staff knew of any

cases. However, 5 different persons, at 3 
markets and 2 schools, identified a single 
small outbreak of 8 cases in 3 households. Mr 
Siemon investigated the outbreak, which was 
2-9 hours' walk from each informant, and 
discovered it to have been caused by an 
importation from another province. From 
follow-up surveys, it was confirmed to be the 
only outbreak then present in the whole 
llfflljll. 

A description of surveillance activities as 
practised at this time is helpful to an 
understanding of the programme and how it  
functioned. In most provinces, 2 surveillance 
teams were assigned, each team being respon­
sible for an area with a population of 500 000

to 2 million. The team leader prepared a 
sketch-map and drafted a rough tour plan so 
that each 11a,r":}11 could be visited regularly. In
some provinces, this often meant a walking 
tour of 3 or 4 weeks in just one 111"Pj11 as the 
team progressed from valley to valley. A team 
of 2 workers was found to be the most 
practical because its members could be more 
readily accommodated locally. For case of 
travel, they carried minimal supplies but were 
given letters by administrative officials to 
local leaders requesting that they should be 
provided with food and accommodation. By 
staying overnight with local leaders, they 
became better acquainted with the loal 
people and were often able to obtain assis­
tance from them in searching for cases and 
performing vaccinations. As the programme 
gradually began to concentrate on the more 
mountainous central and northern areas, 
vehicles were less often used because travel by 
foot and by mule proved more practial and 
permitted access to more difficult areas. 
Accordingly, the vehicles available to the 
programme staff' began to be used primarily 
for transporting teams and supplies to points 
accessible by road and picking them up again 
at an arranged rendezvous point after 2--4 
weeks. On arrival in the 11a,r":}11, the team 
visited the offices of the 11a,r":}11 and then the 
wortdll administrators to inquire whether they 
were aware of smallpox cases. Because there 
was little contact between officials and vil­
lagers at that time, this procedure was rarely 
useful in finding cases. However, official 
letters from the 11a,rll}11 and wort"4 officials 
helped in making contact with village leaders. 
The team then visited each market, clinic, 
school and church. Weekly markets were a 
feature of both rural and urban Ethiopia, and 
although most of the people attending lived 
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within 3 hours' walking distance, some trav­
elled for u long as 3 dayL For market 
surveillance, careful planning of the tour wu 
required because markets were held on differ­
ent days in different villages. Oinics and 
schools were comparatively rare but, where 
present, they were often a helpful source of 
information. Coptic churches, a prominent 
feature of the mountainous plateau area, 
convened adults for Sunday services from 
distances of up to 15 kilometres. Other 
persons encountered on tour were also ques­
tioned about smallpoL 

Because the population was sparsely 
settled, most of the team's time was devoted to 
travel When groups were questioned about 
possible smallpox cases, vaccination wu 
offered but no attempt was made to persuade 
those unwilling to be vaccinated or to vacci­
nate all persons in an area except where there 
was an outbreak. Outbreak containment con­
sisted only in vaccinating those in geographi­
cal proximity. With so few staff, it was 
impossible for the team to remain at an 
outbreak site to ensure the isolation of the 
patient or the vaccination of absent contacts 
or of visitors who later came to the village. 
Not surprisingly, some outbreaks persisted 
for many weeks after the team's departure, 
and some resulted in the spread of smallpox to 
other villages. 

During the first 6 months of 1973, an 
average of only 590 cases was discovered each 
month; 115 ll'Ore"4s reported cascs-o4 fewer 
than during the same period of 1972 With 
fewer cases and fewer outbreaks, surveillance 
staff were able to devote more time to search, 
and additional manpower could be con­
centrated in problem areas. From April to 
September the number of cases decreased 
steadily, reaching a low of only 71 cases in 
September. Areas known to be inf ccted were 
few in number and widely scattered except in 
the central zone (Fig. 21.6). 

In preparation for what was hoped might 
be the last smalJpox season, an international 
seminar was convened in Addis Abeba at the 
end of the rainy period to which were invited 
representatives from the French Territory of 
the Afars and the Issas, Kenya and the Sudan. 
All these countries by this time were 
smallpox-free, the Sudan having been the last 
to eliminate the disease (at the end of 1972). 
Plans were coordinated for continuing 
surveiJJancc along border areas and the 
possibility was explored for teams from 
these countries to undertake surveillance 
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Fi&. 21.6. Ethiopia: areas with endemic srmlpox and 
number of surveYlance acenu assiped to each pro­
vince, as of 30 September 1973. 

programmes within Ethiopia in areas adja­
cent to their borders. 

The remaining endemic areas, principally 
in Gojam, Gonder and Welo, were com­
paratively small but they posed enormous 
problems. The population was predominantly 
Amhara, many of whom adamantly refused 
vaccination despite the persuasive effort.s of 
government leaders, village chiefs and priests. 
Meanwhile, variolation continued to be 
widely practised, performed by the heads of 
households when cases occurred in the 
vicinity. The terrain was the most mountain­
ous and rugged in all of Africa and through­
out much of the area security was a problem. 
In some areas, there was no government 
presence and smaJJpox eradication staff were 
forbidden to enter. It was apparent that 
helicopters would be invaluable for surveil­
lance, but they were costly; appeals at this 
time to donor agencies as well as to the 
Ethiopian army met with no response. 

To penuade villagers to accept vaccination 
sometimes required the teams to remain in an 
area for extended periods. The overcoming of 
resistance to vaccination required a somewhat 
different approach in each village. Some 
people accepted vaccination only if it was 
performed on the wrist (the site normally 
used for variolation); some would accept it 
only if it was administered by jct injector; in 
other areas, additional medications had to be 

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


1020 SMALLPOX ANO ITS EllADICATION 

providN:i first. Not infrequently, weeks of 
inducement and cajoling were required to 
nccinate even half the population of an 
infected village. Ethiopian and WHO staff 
showed unusual stamina, courage, imagina­
tion and persistence in solving the formidable 
array of problems, especially notable 
leadership being provided by 3 Ethiopian 
health officers-Ato Bono Hora, Ato 
Wassihun Woldetensie and Ato Zcin Ahmed. 
Time and manpower were required, however, 
both of which were in short supply. Because 
of the special problems in these provinces, 2 
additional WHO epidemiologists were re­
cruited to permit the assignment of one to 
each of the 3 provinces, leaving 2 advisers 
to work with Ethiopian coordinators 
throughout the remaining t t. 

In the autumn of t 973, an unforeseen 
disaster occurred. The eastern and north­
eastern parts of Ethiopia experienced an 
extremely severe drought, followed by fam­
ine, during which an estimated 200 000 
persons died. This was accompanied by an 
unprecedented migration of nomads into the 
highland areas and by a large-scale migration 
of the population from the endemic areas of 
Welo Province into other provinces. Many 
cue5 were imported into smallpox-free areas 
and into the neighbouring country of Somalia 
and the French Territory of the Afars and the 
Isw. 

Beause of the extensive movement of 
refugees, the number of cases increased to 542 
in November and 508 in Decembtt, alffl06t as 
many as had occurred during these same 
months in 1972 For the year as a whole, 
howc,·cr, the 5414 recorded cases represented 
a decrease of nearly 70% from the 1972 figure 
of 16 999 cases. Ninety percent of the cases 
were from only 5 provinces. in which half the 
smallpox staff were concentrated. During 
1973, 2 additional provinces, Garno Gofa and 
Ani, succeeded in interrupting transmission, 
bringing the number of smallpox-free prov­
inces to 6. Much had been achieved, but it was 
becoming apparent that the eradication of 
smallpox from Gonder, Welo and especially 
Gojam was anything but a ce.rtainty. 
Resistance to vaccination in these areas was 
reftected by the proportion of the population 
that had been vaccinated. By the end of 1973, 
8j million people in Ethiopia as a whole had 
been vaccinated, a total equivalent to one• 
third of the population, but in the central 
zone provinces. the corresponding pro­
portion was only 20%, 

A Year of Turmoil, 1974 

The optimism and high expectations of 
early 1973 that a rapid interruption of 
transmission might be achieved had given 
way to the recognition that an arduous task 
lay ahead which would require the utmost 
persistence and imagination. Greater suppon 
from the government and the involvement of 
more Ethiopian staff were essential in order 
to cope effectively with uncooperative popu­
lations. Increased financial support from 
international sources was also required but 
was difficult to obtain. At this time, WHO 
considered the eradication of the severe 
variola major in Asia to be of higher priority, 
and such discretionary funds as were made 
available to the Organization had to be 
directed to the programmes in Bangladesh 
and India. Possible bilateral support for Ethio­
pia, meanwhile, remained in suspense as 
increasing civil strife began to envelop a 
country beset with economic crises, famine 
and rebellion against ·the traditional feudal 
system of government. 

The programme's resources were primarily 
concentrated in the central zone provinces 
but the working conditions there became 
increasingly difficult. Because of armed con· 
ftict, 1110rt"4s and sometimes entire t11Wllj.s 
were declared by the army to be too dangerous 
to permit work to continue. In other areas, the 
teams had to travel with a security cscorL In 
Wclo and the south-east, in which outbreaks 
accompanied refugees, the teams sought and 
obtained assistance in reporting and vaccina­
tion from relief workers distributing food 
supplies. 

Special assistance to the programme was 
provided during the early months of 1974 by 
health staff from the French Territory of the 
Afars and the Issas. Kenya and the Sudan in 
an exceptional display of international 
cooperation. It was beyond Ethiopia's ca­
pacity to contend successfully with the out­
breaks among nomads and refugees in the 
huge eastern desert areas. Herc, with the full 
approval of Ethiopia, the authorities of the 
French Territory of the Afars and the Issas 
responded by providing 5 teams, comprising 
46 persons supported by 20 vehicles and 3 
helicopters for a 6-wcek programme of search 
and vaccination. This operation extended up  
to 300 kilometres inside the Ethiopian border 
in the eastern part of Welo and Harargc. T o  
support the effort, Ethiopian staff established 
petrol depots at key points and accompanied 
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The Sudanese Search in We5tcm Go;am Province 

�rch and vaccination in the difficult area of wcstttn Gojam Province were undertaken 
by a Sudannc team in a journey charactttizcd by great ingenuity and determination. 
Trnelling in 3 Land Rovers, 12 persons required 2 months to trav� some 250 kilometres 
through Gojam Province from the Sudanese border to the town of Bahir Oar in Ethiopia. 
Led by a Sudanese sanitarian, Mr Abdul Gadir El Sid, the team had to carry with it all the 
petrol and most of the supplies needed. Sudant:K pounds were acceptable currency for the 
purchase of food over half the distance; for the lut part of the journey, the team members 
needed Ethiopian dollars, and to obtain them they sold a supply of blankets which they had 
brought with them just for this purpo5C- The .. roads" over ••hich they travelled had not 
been trnencd for years. It was necessary for them to construct bridges and in many areas to 
walk ahead of the vehicles, clearing a path with large lnin�s. In some places, the under­
brush was so dense that it had to be burnt ( on one occasion the ftamcs nearly consumed one 
of the vehicles). Mechanical breakdowns, poisonous snakes, wild animals and insects were 
daily problems. Neverthdeu, they persisted in their journey, during which they contacted 
and vaccinated some 20 000 people but found no smallpox. They were gratefully re-ceived 
in Bahir Oar by Ethiopian staff, provided with Ethiopian dollars and, after a brief rest, 
returned home by the same route. 

the French teams, coordmating the overall 
work through the transceiver network. Mean­
while, a Sudanese team of J 2 persons with 3 
\'chicles undertook a 2-month programme of 
search and vaccination throughout the 
�·estcrn third of the difficult Gojam Province. 
In the south, Kenyan teams began a 
continuing programme of search and vaccina­
tion in Ethiopian a.,rll}as ad1accnt to Kenya. 

Every possible dfort was being made to 
augment the capacity of the programme 
through cooperative work with the regular 
health services staff', relief workers and others. 
Even the malaria eradication staff' began to 
participate after several cases of smallpox had 
occurred among the malaria workers 
themselves. The coordination of such dis­
parate groups and activities wu difficult, 
however; it became even more so when, 
because of the intensifying civil war, a num­
ber of foreign volunteers left the programme. 
Ethiopian health officers and sanitarians 
served to fill the gap, their efforts being 
augmented by students who were hired as 
temporary staff' during an extended holiday 
from the university, which was cl05Cd owing 
to the civil unrest. 

Despite the chaos and obstacles, progress 
continued to be made. Transmission was 
interrupted in April in Kefa Province, 
leaving the entire south-west zone smallpox­
frce. In the northern zone provinces of Eritrea 
and Tigray, only one importation occurred 
and this was contained. In the south-cast 

zone, the outbreaks were contained in the 
populous areas of northern Harargc by mid­
rcar. Smallpox continued to spread among 
desert nomads, but few of the staff believed 
that transmission could be long sustained in 
this sparsely settled area. Gonder, Gojam and 
Wclo rcnuined the principal areas of concern. 

More resources were required for the 
central zone provinces and, in June, came the 
welcome announcement that the Surgeon 
General of the United States Public Health 
Service .had arranged to make available 
USS220 000 from his domestic health budget 
allocation specifically for the lease of 2 
helkopten. Planning began immediately to 
mount a special search programme, to com­
mence in late 197-4, u soon u the helicopters, 
pilots and mechanics had anivcd. A Canadian 
company, under contract to WHO, arranged 
to fty the helicopters to Ethiopia and re­
cruited Canadian pilots and mechanics, under 
the leadership of Mr Robert Lavaclt and Mr 
William Waugh. Meanwhile, it was de-cided to 
make intensive efforts to continue the pro­
gramme throughout the rural areas despite 
the difficulties of travel created by the advent 
of the rainy season. 

The challenge of ltttping the programme 
in operation was already enormous, but in 
197-4 the situation was exacerbated by the 
beginning of a major revolution. The 
Emperor was deposed and a new government 
with a diffcrent administrative structure be­
gan to take shape. An important tenet of the 
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The Death of Dr Petrus Aswin Koswara 

The emotional and physical strain associated with field work in Ethiopia was espccialJy 
great in 1974; it cost the life of one WHO smallpox eradication programme adviser, Dr 
Petrus Aswin Koswara. He was the only WHO adviser to die while actively engaged in the 
programme. After serving brilliantly as the director of the successful programme in 
Indonesia, Dr Koswara joined the Ethiopian programme in 1972 In 197 4, he was working 
in Welo Province, where he was responsible for the planning and logistics associated with 
the new helicopter-assisted scuch programme. On returning from Wclo one afternoon 
after weeks of exhausting strenuous field work, he experienced severe chest pain and died 
that night of a heart attack. He was only 43 yeus old. His wife and their two children 
returned to Jakarta, where Dr Koswara was buried. He was decorated posthumously by the 
President of Indonesia and given a state funeral. 

new government was the abolition of the 
feudal system of land tenure, an action 
welcomed in most areas but forcefully resisted 
in others. At the same time, the long-standing 
revolt in Eritrea intensified; violence in­
creased among the Amharic peoples of the 
central zone; and the traditional antagonisms 
between Ethiopians and ethnic Somalis 
throughout the Ethiopian portion of the 
Ogaden desert erupted into sporadic open 
warfare as armaments began to be supplied to 

guerrilla forces calling themselves the West­
ern Sonulia Liberation FronL These prob­
lems persisted over the succeeding years, 
never completely subsiding. Some of those 
engaged in hostilities were supportive of the 
smallpox eradication programme and ar­
ranged for the staff to work in areas otherwise 
inaccessible to government authorities. 
Others, however, attacked smallpox eradica­
tfon teams, kidnapped some of them, and on 
one occasion killed 2 of the Ethiopian vaccin­
ators. Nevertheless, programme staff contin­
ued their work, both Ethiopian and interna­
tional workers often serving in areas in which 
no other government staff could operate. 

The special campaign employing heli­
copters began, as planned, in mid-November 
197 4 with the object of searching the more 
inaccessible highland areas. This took careful 
preparation as fuel depots had to be estab­
lished and a scheduled programme of search 
elaborated for areas of which existing maps, at 
best� only approximately represented the ac­
tual terrain. Camping equipment and food 
were also necessary because supplies in the 
drought-stricken areas were scarce. The heli­
copters, operating from base camps, ferried 
teams into the most difficult and remote areas. 

Plate 21 .I. P. A. Koswara (1931-1974) seated 
( centre) with 2 E thlopian collea1ues, Endale Alemayehu 
and Tecb Te1ein, shortly before his death. 

Thereafter, the teams proceeded by foot and 
on mules to an arranged pick-up point over a 
period of 7-10 days. The helicopters provided 
logistic support and were used to transport 
staff to confirm rumours of outbreaks. The 
teams searched for cases and performed vac­
cinations. Where resistance to vaccination 
was encountered, administrative officials 
were flown in to help to persuade the 
villagers. As these operations progrcsscd, the 
staff were surprised to find that, in many 
areas, resistance to vaccination was Jess of a 
problem than it had been before. This 
phenomenon was attributed in part to the 
dramatic appearance of teams by helicopter. 
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Plate 21.t. A: Helicopten were used In the Ethiopian procramme from 197◄ for smalpo1t Marches In INc• 
cenit,le areas. Althouch they could carry ◄ pauencen at sea �I. they could not transport more than l 
penons at the hl1h altitudes of the vut central mountainous area. ■: The lmited flicht ranee made It necessary 
to establish �u of fuel drums In camps. 

The helicopters greatly facilitated efforts 
but an operation such as this was C06tly and 
was attended by other problems. One hour of 
ftying cost about USS2S0 and thus areful 
planning of use was mandatory. Moreover, 
the 4-pa�nger helicopten did not have a 
great range and at the high altitudes of the 
central plateau could not transport heavy 
loads. Thus, fuel depots had to be carefully 
sited and accessible by the heavy trucks 
required to transport the drums of fuel from 
Addis Abcba. �rious delays in the 1ehedule 
occurred when helicopters experienced 
mcchanial failures or other events took place. 

Such incidents included the destruction of 
one helicopter by a hand grenade shortly after 
a team's anival in a village; a second was hit 
by a bullet which penetrated the fuel line, 
causing a fire and a forced landing. On 
another ocasion, a helicopter lost its bear­
ings, made a forced landing when fuel ran out, 
and was not found for 2 days. And on yet 
another occasion some yean later, rebel forces 
captured a helicopter and pilot and held them 
to ransom (Plate 21.10). Although nobody 
was injured or kiUed as a result of these 
incidents, some of the pilots returned home 
within days of aniving in Ethiopia. M01t 
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Plate 21.10. William Waugh, a Canadian helicopter pilot, was captured in 1977. He managed to send this 
menage to Ehsan Shafa, of the Smallpo)( Eradication unrt at WHO Headquarters, who was in Ethiopia. It reads: 
"April 7 - 77 Dr. Shafa We are captured by the Guerillas they want S-40 000.00 Ethiopian dollars for my 
release or they will kill us, Bili Waugh". He was released '4 days later when this picture was taken, without the 
ransom having been pald. 

were undaunted and became as expert in the 
diagnosis of smallpox and the strategy of the 
programme as the senior programme staff. 

The helicopter-supported operation de­
tected fewer smallpox outbreaks than had 
been expected; most of those discovered were 
rapidly contained. In Gonder, few cases were 
found and by December the persistent focus 
in one 11111raj11, which was responsible for 60% 
of cases in the area, had been eliminated, 
leaving only one seriously affected 11111raj11. In 
W elo, fewer smallpox cases were discovered in 
the northern area than had been expected, 
although continuing transmission in the south 
remained a problem. In Gojam, by the end of 
the year, smallpox appeared to be limited 
to only 24 of the province's 1800 dtber1. 

By the end of 1974, 4439 cases had been 
discovered, 20% fewer than during the pre­
vious year; the number of provinces in which 
transmission had been interrupted had risen 
from 6 to 8 as both Kefa and Sidamo in south­
western Ethiopia became smallpox-free. 
Search continued in both of these provinces 
but the few cases that were found could be 
identified as importations and were quickly 
contained. 

The Final Phase, 1975-1976 

At the beginning of 1975, with mounting 
civil disorder and with increasingly large 

areas in the endemic provinces inaccessible to 
the programme staff for long periods of time.
it seemed more and more questionable 
whether adequate resources could be de­
ployed sufficiently quickly and effectively to 
interrupt transmission. In fact, it .seemed 
possible that the degree of control that had 
been achieved was at risk of being lost, 
which would permit smallpox to spread 
widely through Ethiopia and into other 
countries. If additional resources were to be 
made available, however, they would have to 
be drawn from other programmes. But eradi­
cation of the severe variola major in Asia 
continued to have priority, and although 
excellent progress was being made in India 
and Nepal, in the early months of t 97 5 
Bangladesh experienced major epidemics (see 
Chapter 16) associated with famine and 
extensive movements of refugees. Not until 
the summer of 1975 was it reasonably certain 
that smallpox could be eliminated from Asia. 
When smallpox transmission was interrupted 
in India in May 1975 and in Bangladesh a few

months later, it was possible to divert re­
sources and energies to Ethiopia-then the 
world's last remaining country with smallpox. 
At this favourable turn of events, Ethiopian 
and international staff alike renewed their 
endeavours to attain what had once seemed 
such a distant target-"Smallpox Zero". 

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


21. ETHIOPIA, YEMEN AND DEMOCJlATIC YEMEN l02S 

Surveillance of Smallpox in a Hostile Area 

A special problem faced by the smallpox eradication staff was surveillance among a 
population living in the Blue Nile gorge, a ravine which formed the southern border of 
Gojam and was one of the widest and deepest in the world. At least 2 days were required 
to travel from one edge of the gorge to the other. Large numbers of people inhabiting the 
gorge were hostile to the intrusion of strangers; when the teams visited, they often had to 
be accompanied by armed security forces. During much of 1974-1975, the teams were 
unable to enter the gorge at all and thus were limited to conducting surveillance­
vaccination activities around iu rim. On one occasion, rumours were received about the 
existence of smallpox in one of the villages, whose inhabitanu were thought to have been 
responsible for killing the members of a German Blue Nile expedition. A young schoolboy 
who was a native of the area and had relatives in the village volunteered to investigate. He 
went to the village and, while playing with other children, succeeded in obtaining sabs 
from a child who had experienced a disease with rash. Laboratory investigation confirmed 
it to be smallpox. 

It was not until 1977 that the fighting subsided sufficiently to permit search teams, 
accompanied by civil guards, to travel widely through this area. Fortunately, transmission 
had ceased by then even though f cw persons had been vaccinated. 

Throughout the summer of 1975, the staff, 
still numbering less than 100, continued the 
struggle with smallpox in the highlands of the 
central zone and adjacent areas of Shewa, as 
well as in the Ogaden desert area of Hararge 
(Fig. 21.7). Unexpectedly, additional man­
power became available when the authorities 
decided to send 60 000 studenu into villages 
throughout the country in a special campaign 
to improve literacy. The government agreed 
that some could also work with the smallpox 
eradication teams, and thus many were 
trained in techniques of case search and 
vaccination. The studcnu proved to be 
especially valuable, since they were natives of 
the area in which they were working and 
could both identify persons with political 

influence and induce the villagers to accept 
vaccination. 

Progress in Asia eventually came to be 
measured in terms of the number of currently 
"active outbreaks" in a village or sector of a 
town-i.c., those in which a case had 
occurred during the preceding 6 weeks. This 
system of measurement was introduced into 
the Ethiopian programme in 1975 but it was 
difficult to apply. An epidemiologist was 
required to revisit the site of an outbreak after 
6 weeks to confirm that transmission had 
ceased and that the site could be removed 
from the list of "active outbreaks". Because of 
the paucity of staff and the periodic prohibi­
tions on travel in large areas, such visits were 
sometimes unavoidably delayed. Moreover, it 

fig. 21.7. Ethiopia: Awrajo areas (shaded) In which cases of smallpox were reported, 1974-1976. 
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was no easy matter to deal with an Ethiopian 
"village", a collection of houses often dis­
persed ova nuny square kilormtrcs. Never­
thclC'SS, the staff began to define the smallpox 
problem in this way and by mid-year had 
evolved a reasonably effective data collection 
system. By the end of July 1975, there were 
only 131 known active outbreaks occurring in 
13 clusters. The clusters were spread over 
about 15 360 square kilometres, little more 
than t % of the country's total area (Table 
21.10� Many of the outbreaks in Gojam, 
Shcwa and Gonder, however, had occurred in 
arras which the teams ha.d been forced to leave 
because of civil strife, thus precluding their 
removal from the list of active outbreaks. 

As civil disorder was so widespread, some 
enbassies decided that effective work in the 
countryside was impossible and too dan­
gerous and so terminated the assistance of 
their countries; the remaining volunteers 
from Austria and the USA were withdrawn, 
although those from Japan continued to 
work. The smallpox eradication staff, 
however, believed that they might yet be 
succnsful if conditions did not deteriorate 
further. In fact, the problems became more 
acute. Petrol for vehicles, which had been in 
short supply, was brought to the capital by 
truck in an armed convoy from the coasL In 
June, because of the destruction of a nujor 
road bridge, the supply line was interrupted 
and rationing was imposed in Addis Abeba. In 
many parts of the country, no petrol at all was 
available. However, the Acting Resident 
Representative of the United Nations Devd• 
opment Programme, Mr John Phillips, who 
in t 971-1972 had been instrumental in 
initiating the snullpox programme in Bot· 
swana (see Chapttt 20), worked out an imagi• 
native Kheme with the French government 
and an oil company 10 ship petrol by train 
from the city of Djibouti to Addis Abeba. 

Table 21.10. Ethiopia: sutus of snwlpox u at 23 
July 1975 

� 
�ol �ol A,,roalrNte 

cluun IC!MOUQr'UU area (lun1) 

H,rwp J ' 2517 

Shew• I 24 uoo 

w• 2 ' 2)4 
Go,'4e, 2 n 24SO 

Got- 4 1, USO 

.. I I ' 

Toul IJ IJI ISJ60 

From there it was distributed to the regions 
by truck and by a chartered DC-3 fixed-wing 
aircraft. Fortunately, there remained a large 
residual stockpile of aviation fuel in Addis 
Abeba which the government made available 
to the programme, thus permitting continued 
helicopter operations. 

In July 1975, Henderson held mtttings 
with Ethiopian and WHO staff to plan an 
intensified programme extending to the end 
of 1976. h was hoped to utilize monetary 
contributions from Canada, the Netherlands 
and the USA, vaccine from the USSR and 
additional support from the WHO regular 
budget. The revolutionary govttnment 
agreed to issue a proclamation decbring the 
programme to be of the highest priority. The 
new plan provided for 85 Ethiopian surveil­
lance officrrs, 16 WHO advisers and as many 
as 1200 trmporary fidd staff; the number of 
helicopters was increased from 2 to 4; 
additional vehicles and considerable quan• 
titics of camping equipmrnt were also pro· 
vided. 

In October, more ample facilities were 
made available for the programme's head• 
quarters, including an automotive repair 
shop. At the end of the year, an exceptionally 
able Ethiopian health officer, Ato Y emane 
Tekeste, was named director of the pro• 
gramme; Dr Weithaler continued to serve as 
its senior WHO adviStt. 

Activities steadily intensified, especially in 
the highland plateau areas, to which the most 
able Ethiopian and WHO staff were assigned. 
With additional locally recruited staff avail• 
able, it became possible to assign teams to 
search for caSC5 more widely and more 
frequently and to remain in outbreak areas 
until transmission had ceased. However, areas 
in which organized operations could not be 
undtrtakcn because of the Jack of security 
continued to be a problem. In many of these 
areas, locally recruited staff who were known 
to the diuidents opposing the government 
were 10rmtimes able to travel quite exten· 
sh•ely to snrch for cases and to vaccinate, 
although not without risk. It was during this 
period, in Gojam, that one worker was killed 
and a second captured and presumably killed 
by dissident groups. 

By the end of 1975, smallpox transmission 
had bttn interrupted in 2 more regions, 
Shewa and Wclo. No cases were detected in 
Gonder between July and December 1975, 
but because of the extent of the areas that 
could not be searched, the staff remained 
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uncertain as to the true situation in the 
province. The main problem was presented by 
Gojam, in which 4 contiguous aiortdas in and 
adjacent to the Blue Nile gorge, all heavily 
infected, could not be entered, and from this 
source cases were repeatedly exported to other 
areas. The teams sought to contain this focus 
through the surveillance Jnd vaccination of 
the population of adjoining arN.S, but many 
individuals resisted vaccination. 

The other principal focus of smallpox was 
in the vast Ogaden desert. SmalJpox among 
the nomads had spread slowly but steadily 
from the highlands of the north-west into the 
Ogaden desert area of south-eastern Harargc, 
with occasional spread into Bale and Arsi 
Regions. From the initial reports of smallpox 
eradication staff in the area, there appeared to 
be f cw problems in containing this focus. 
They guessed that the affected population was 
not more than 300 000, of whom a third lived 
along a river, readily accessible by vehicle. As 
a result of the vaccination of people settled 
along the river, of refugees receiving food at 
shelters, of nomads when they stopped at 
water-holes and of other individuals con­
tacted during search operations, the WHO 
epidemiologist estimated that at least 60% of 
the population had been protected. In a 

population so sparse and scattered, and so well 
vaccinated as this, everyone agreed that con­
tinuing transmission should cease quickly. 
However, the possible spread of smallpox into 
the part of the Ogaden desert that lay within 
Somalia was also a source of concern. Accord­
ingly, periodic border meetings were ar­
ranged between Ethiopian and Somali stat[ 
The Somali prognmmc director reported at 
one of these border meetings in August 1975 
that 85% of the nomads in Somalia had been 
vaccinated and assured everyone that surveil­
lance in Somalia was most thorough. Only 
much later did it become evident that both 
Somali and Ethiopian staff assigned to the 
Ogadcn area had greatly overestimated their 
achievements and underestimated the size of 
the population and the sc,·erity of the 
problem. 

The early months of 1976 were 
characterized by far more intensive efforts but 
increasing organizational turmoil The arrivsl 
of additional WHO epidemiologi5ts and the 
acquisition of more vehicles, 2 more heli­
copters and a small fixed-wing aircnft, as well 
as the employment of many more local staff, 
overtaxed the capacity of the administrative 
structure. The hclicopten btgan to be sc,hed-

uled for as many as 8-10 flying hours a day, 
which exceeded saf cty limits and created 
difficulties in providing the requisite main­
tenance. Close field supervision of the in­
creased staff became more difficult; the provi­
sion of field supplies was increasingly 
delayed; and the effective management of 
funds for the field payment of temporary staff 
and the purchase of supplies deteriorated. On 
a field visit in late February 1976, Henderson 
found a well-organized operation in progress 
throughout Gojam, Welo and Gonder under 
the overall supervision of Dr de Quadros and 
directed at regional level, respectively, by Ato 
Bono Hora and the WHO epidemiologists, 
Dr P.R. Arbani from Indonesia and Mr Gary 
Urquhart from the USA. In other areas the 
situation was less satisfactory. In northern 
Harargc, Henderson discovered that S out­
breaks of chickenpox had been misdiagnosed 
as smallpox by inexperienced field staff. The 
most disturbing observations were made in 
the Ogaden, where supervision and organiza­
tion were seriously deficient. At a watering­
place only 20 kilometres from the Somali 
border, a smallpox isolation hut, located in the 
middle of a nomad camp, had no watchguard 
and was frequently visited by people from the 
camp; many unvaccinated persons were 
found in the area. At another camp, 2 
individuals were encountered who had been 

,1ate 21.11. Poet wokoesoemo ll Arbanl (b. 1941) 
was a WHO epidemiolopt In Ethiopia. 1975-1979, 
havlnc previoutly sened In che same capacity In 
Pakisun lince 1973. Before that, he had played an 
actM rw in the eradiation of smallpox from lndo­
nella. 
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infected in the office of the camp physician by 
patients summonrd for eumination from the 
smallpox isolation facility. It was apparent 
that the optimism of the field staff in the 
Ogadcn was unfounded. 

The management of the programme was 
reorganized on S March 1976, and from then 
on rapid progress was made. A special task 
force for the endemic regions was created, 
with Ato Yemane Tekeste as programme 
director, Dr de Quadros as chairman, Mr 
Lavack as director of helicopter support 
operations, and Mr John Copland, admin­
istrative officer for smallpox at WHO Head­
quarters, as finance officer. Dr Wcithalcr was 
assigned to coordinate activities in the non­
endemic areas; Ato Tesfaye Temclso and the 
WHO epidemiologist Dr Bert van Ramshorst 
assumed responsibility, under the direction of 
the task force, for operations in the Ogaden. 

The tempo of activities increased in 1976 as 
both government authorities and WHO staff 
sought desperately to contain the world's only 
remaining focus of smallpox. It was possible 
to employ additional local staff through the 
use of funds made available by a special 
contribution from the USA of USS3 million 
in May of that year. New outbreaks continued 
to occur, however, until August (Fig. 21.8).
The focus in Gojam was eventually contained 
by using armed civil guards who accompanied 

teams moving through the area; the last case 
occurred at the end of March. In Gonder, 
however, in January, after nearly 6 months 
without any c2scs having been detected, 
search teams were able to penetr2te an 11,,,,.1911 
in the Blue Nile gorge which had been 
inaccessible for nearly a year, but in which 
fighting had recently diminished. There the 
teams discovered that smallpox had contin­
ued to spread (Table 21.1 t � Although this 
focus was near the outbreak area in Gojam, 
the two were unrelated. An intensive surveil­
lance-containment programme was con­
ducted, again employing civil guards, but 
transmission was stopped only with dif­
ficulty. As the search was extended around 
this area, another focus of 24 outbreaks with 
140 cases was discovered 120 kilometres to 
the north. An itinerant musician had 
introduced the disease in December 1975 
from the Blue Nile gorge. Fortunately, the 
population in the infected area proved to be 
receptive to vaccination, and on 29 June the 
last outbreak in the central zone provinces 
was discovered and contained. 

Meanwhile in the Ogaden desert areas of 
Hararge and Bale, smallpox outbreaks contin­
ued to occur among the nomads, but the 
sources could rardy be traced because of the 
frequent movements of the different nomadic 
bands. Additional resources were deployed 
there in March and a better organized, more 
systematic pattern of search was developed 
employing more than 200 locally recruited 
st.a ff. 

In addition to helicopters, fixed-wing air­
craft were chartered by WHO, and others 
were provided by the Netherlands and the 
Norwegian Save the Children Foundation. 
Search activities were compromised by spo­
radic fighting and the occasional kidnapping 
of staff and WHO advisers, who were taken to 
Somalia but eventually released through the 

.., intervention of United Nations officials. In 

Plate 11.11. Yemane Tekeste (b. 1944), the director 
ol the Ethiopian smalpox eradication programme, 
1976-1979, checking the vaccination scar ol a 
chickenpox patient In Gamo Gola Region. 

,_ 

°' addition, during this period 9 of the pro­
� gramme's vehicles were seized and taken 
E across the border. The Somali guerrilla forces 
: sometimes hampered operations, but more 
� often than not took steps to protect the teams. 
� In one town, to which a team had been 
� brought by helicopter, notice was given by 
� guerrilla forces that an attack had been 
CD planned and that the team should leave. As 

the helicopter took off, fighting immediately 
broke out. On other occasions, guerrilla forces 
attacked government buildings, killing the 
occupants, but did not molest the personnel of 
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smallpox camps in the same town. For Ethio­
pian and WHO staff alike, working in the 
Ogaden was a trying experience. Many 
participated in the operation but special 
credit must go to the dedicated Ethiopian 
staff, to the helicopter pilots, and to Ato 
Tcsfaye Temelso, Dr van Ramshorst (Nether­
lands). Dr do Amaral (Brazil), Dr M. N. El 
Naggar (Egypt), Dr Alexander Gromyko 
(USSR). Mr Carl Hassclblad (USA) and Dr 
J.-P. Ryst (France). 

Gradually, it became apparent that in the 
Ogaden desert, smallpox was persisting pri­
marily as a result of transmission back and 
forth between desert nomads and agri-
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culturalists settled along the Shebcle 
river, which divided Hararge and Bale. 
Efforts to control the spread, however, were 
severely hampered in the summer by the most 
serious flood in decades. which destroyed 
roads and river crossings and displaced 
numerous villagers. Across the river in the 
southern half of Bale, fighting between Ethi­
opian and guerrilla forces had greatly intensi­
fied and not until the middle of July was it 
possible for teams to enter this area. On 22 
July, one of the teams discovered an outbreak 
in the small nomad village of Dimo in Bale, 
the first case having occurred on 5 June. 
Containment vaccination was immediately 
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Fi,. 21.8. Ethiopia: number of outbreaks pendin1 and newly detected, by week, 1975-1976. 

Table 21.1 I. Ethiopia: number of active outbreaks at month's end, January-September 197 6 

ZOM/re,l«t jM. Feb. Hardi Ap,11 �y June July Aus. Sept. 

a.HTU&. 

0 0 0 0 0 Gofam 15 IJ 4 I 

Go,idw II II 15 " )) 21 4 I 0 

HWA 0 0 0 0 0 0 0 0 

SOVTK-IAST 

0 0 0 0 0 0 0 Anl I 0 
.... 0 2 I 0 2 0 2 4 0 

Hararp 14 It 7 10 • 14 4 0 0 

Total 42 52 27 27 4) )5 10 5 0 
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A Missing Team-Chronology of Events 

Work jn the Ogaden was difficult enough. Guerrilla forces made jt even more 
problematic. 

Events as experienced by Ethiopian staff: 

4 )11111 1977 
Early morning-Surveillance Officer Ato Metiku reported to Addis Abeba by radio 

from Warder (a town jn the Ogaden) that the WHO epidemiologist Dr Claudjo do 
Amaral and a team comprising an assistant surveillance officer, 2 interpreters and a 
driver had not returned as expected on the previous evening. They had gone by Land 
Rover some 120 kilometres away to check on a rumoured smallpox case. 

07.00 hours-The helicopter with Ato Metiku searched without success and returned t o  
base. 

10.00 hours-A fixed-wing aircraft joined in a second unsuccessful search. 
15.00 hours-The two planes began a third search and at 17.50 hours, the vehicle was 

sighted. Because dusk had fallen it was decided to send the helicopter the followjng 
morning. 

5 jt'11t 1977 
06.00 hours-The helicopter flew to the site and many people were seen gathered 

around the vehicle waving white cloths. Fearing gunfire, the helicopter had to remain 
at a distance. From there, no team members could be identified. 

12.00 hours-The helicopter returned to the site; this time a truck was observed parked 
next to the vehicle, again with many people surrounding it but no one waving. 

15.00 hours-Two locally recruited Ethiopian staff volunteered to be dropped near the 
site (about 3 kilometres away) to obtain information. Special signals were arranged for 
them to identify themselves to the helicopter, which would keep watch from a 
distance and pick them up on 6 June at a site 30 kilometres away, on signal. 

t 6.00 hours-The helicopter returned to the site but the vehicle was gone and the 
volunteers could not be seen. On returning to base, the truck seen previously was 
spotted. As the helicopter flew closer 2 individuals jumped from the truck and began 
firing at it. 

Evening-At a special meeting, it was decided to bring in a second helicopter for search; 
2 additional Ethiopian staff volunteered to be dropped at the site on the following 
morning hoping to learn something of the fate of their colleagues and of the team. 

6 )11111 1977 
07.30 hours-The volunteers were dropped at the site; helicopter search continued over 

a widening area. 
t 4.00 hours-A flight over the original area revealed no sign of the volunteers. 
16.00 hours-The helicopters flew to the pick-up site; one volunteer was seen but did 

not signal The pilot returned to base at 19.15 hours. 
Evening-Ato Metiku arranged in secret with the town-dwellers' association for a 

group of villagers to walk to the site. 

7 )11111 1977 
It was decided that all the aircraft should undertake a final area-wide search and then 
await instructions. Arrangements were made for a DC-3 fixed-wing aircraft to fly 
additional fuel to the area. The volunteers were located and retrieved by the helicopter; 
they had been unable to obtain any information. 

8 )11111 1977 
The Director-General of WHO sent a telex from Geneva to the Minister of Health of 
Somalia requesting assistance from the Somali border guards. Daily telex and telephone 
contact was established by Geneva with Addis Abeba and Mogadishu. 
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9 )11,,, 1977 
A surveillance officer from Warder reported that a villager had told him that he had seen
Dr do Amaral and the team on 6 June being taken by guerrilla forces to Dcghbur, 
another area in the Ogadcn. 
Ato Y emane Tekestc and another high-ranking Ethiopian official left for Deghbur to 
be available to participate in negotiations should the capton make contact with the 
governmenL 

11 )11,,, 1977 
A telex was received in Geneva from the WHO Representative in Mogadishu with the 
message that the team was in Hargcisa, Somalia. 

Events as related by Dr Claudio do Amaral: 

J ]11111 1977 
We left Warder at 07.00 houn to investigate a rumoured smallpox case 120 kilometres to 
the north. About 80 kilometres from Warder, 2 men with sub-machine-guns started 
shooting at us and ordered us to stop. Within minutes, they were joined by many othen 
who ordered us out of the car, took everything we had and made us lie on our backs with 
our arms up. At that moment, I thought it was the last day of my life I Suddenly, one of 
their leaders appeared and took us to a village 300 metres from where we had been 
captured. He identified the group as being soldiers of the Western Somalia Liberation 
FronL We talked about the smallpox eradication programme and what we were doing, 
but he said that we had no right to be in the area, and emphasized that they could release 
us or kill us as they chose. We were given Somali dress and provided with goat meat and 
camel milk. We slept that night in the open air guarded by 2 men with sub-machinc­
guns. 

4 ]1111t 1977 
At about 15.00 or 16.00 hours we heard the helicopter and saw the fixed-wing plane but I 
hid, fearing they might land and be captured. That night we slept in the same place. 

5 ]11111 1977 
In the morning, we again saw the helicopter and with a gun at my head, I was told to 
contact the pilot by radio to request him to land. I convinced our capton, however, that 
radio contact was not possible. The leader then ordered me to take off my shirt so that 
they would sec my white skin and be penuaded to land. Again, I refused, persuading him 
that the pilot could not recognize colour from such a great distance. Fortunately, neither 
plane tried to land. Surprisingly, in the late afternoon, a vaccinator appeared who was 
from the village to which we had intended to go. He reported that the case we had 
intended to sec was chickenpox, not smallpox I We were then driven to another village, 
where, we were told, we should be informed as to what would be done with us. 

8 }11,u 1977 
After 2 days when nothing appeared to be happening, we were driven to yet another 
village, 120 kilometres further away, where we met a more senior leader. Once again, I 
showed my passport, explained I was Brazilian and described the smallpox eradication 
programme. To my great surprise, he knew all about our movements as well as the names 
of all the epidemiologists and where they were stationed. The leader said they would 
hand us over to the Somali authorities. That night they gave us a small hut and blankets 
for sleeping. 

11 }1111, 1977 
We were handed over to the National Somalia Security authorities and arrangements 
were made for me to fty to Mogadishu on t 8 June and to Addis Abeba on 22 June. The 
vehicle, after repair, was to be returned to Ethiopia. 
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instituted. In all, 16 cases occurred, 9 of the 
persons concerned having been variolatcd. 
The Dimo outbreak proved to be the last in 
Ethiopia, (Table 21.11) and for many weeks it 
was thought to have harboured the world's 
last ase of smallpox-that of a 3-year-old girl 
who had become ill on 9 August. She had been 
variolatcd as well as vaccinated during ·the 
incubation period of the disease. 

Acth•e search continued and intensified 
throughout the country, on the assumption 
that in a country so large and with so many 
inaccessible 2rcas, smallpox must be present 
somewhere. In many areas, espccidly in the 
south, the task of search was greatly facilitated 
by the new farmers' cooperatives and urban 
dwellers' associations. Through conuct with 
the leaders of such organizations, it was 
possible to explain the objectives of the 
programme and to enlist the assistance of the 
population in reporting suspected cases. To 
encourage such reports, a reward was offered, 
a practice first initiated in January 1975 in 
Gonder. 

Surprisingly, week after week passed with 
no additional smallpox foci found anywhere 
in Ethiopia. Except for the cases found in late 
July and early August in the nomad village at 
Dimo, none occurred in the Ogaden with an 
onset of illness after July; in the highlands the 
last case had occurred on 5 July. Se2rch tcams, 
posted in each 11�raj11, were able to intensify 
their efforts in �ptember and October as the 
seasonal rains ended, but still no ases were 
found. 

Plans were made to hold a press conf ercncc 
at the end of October 1976 in the expectation 
that an announcement could be made that 10 
weeks had elapsed since the onset of what was 
believed to be the world's last case of 
smallpox. Confirmation of eradication would 
require 2 full years of search, but week by 
week it appeared increasingly certain that no 
further cases would be discovered. Television 
crews flew to Dimo to take pictures of the 
village and of the last known patient, Amiru 
Salat. 

In late September plans were abruptly 
changed when cases of smallpox were re­

ported from .Mogadishu, the capital of 
Somalia. Initial disappointment that a few last 
imported c.ases had necessitated delay of the 
announcement turned to despair as it gradu­
ally became apparent that Somalia }ud 
endemic smallpox.  Despite assurances t o  the 
contrary, neither surveillance nor vaccin2tion 
activities had been well conducted. It h2d 
been anticipated that the last chapter of the 
global eradication of smallpox would be 
written in Ethiopia-but it was not to  be. 

Morbidity and Mortality Data 

From the time the programme began, data 
collected from all households in which cases 
occurred included the name, age and sex of all 
residents and their past experience with 
regard to smallpox, vaccination and vari­
olation. Data from Ethiopia are, in fact, more 

,aate 21.IJ. NatioNI and lntematlorw staff planning search strategy around last foci of smallpox In Ethiopia. 
u(t to riiht: Zewde Besha, Muchle Kldanu, Mitlku Haile, C. do Amaral. 
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complete than those from any other country 
which experienced rxtensivc cndcmk 
smallpox. Information on the age and 
outcome of illness arc available for 54 991 of 
the 58 031 cases reported from 1971 to 197 6 
(Table 21.12). One-fourth of all cases (26%) 
occurred among persons aged 15 years and 
over who comprised 57% of the population. 
The large proportion of cases among adults is 
characteristic of an area in which the presence 
of smallpox was infrequent among much of 
the population. The proportion of cases 
among those less than 1 year of age (2%) is 
almost certainly understated because, in many 
areas, very young children with smallpox 
were often hidden from invcstigaton. 

Only variola minor was observed. No 
outbrcaks were discovered with case-fatality 
rates comparable to those in Asia or western 
Africa. The overall case-fatality rate was 
calculated at 1.5%, The true figure may, 
however, be somewhat higher because 
outbreaks that occurred in the early years 
of the programme were not observed 
throughout their course and the deaths of 
some patients during the second or third week 
of illness may have been missed. Neverthcl�, 
it is doubtful that the actual rate was much 
higher than 2%, a rate characteristic of 
vanola minor. 

Cues occurred almost exclusively among 
the "ne\"cr vaccinated" group, only 961 of 
-49 106 persons of known vaccination status 
having previously been vaccinated. Even 
so� of those listed as "vaccinated" had been 
vaccinated too late in the incubation period of 
the disease to be protected. Of the total 
number of cases, 7.3% occurred among 
persons who had been variolatcd. 

Secondary attack rates among susceptible 
individu�ls within families were comparable 
to those measured elsewhere. Nearly 80% of 
children under t 5 years of age who were 
exposed in households contracted the disease. 
Lower secondary attack rates among adults 
(43.6%) may reflect diminished levels of 
exposure, but they may, in part, be under­
stated because of the f ailurc of adults to recall 
past infection (Table 21.13). 

Comparatively few children under 15 years 
of age were immune because of previous 
smallpox, which suggests that the disease had 
not been widely prevalent for a number of 
years. Among household contacts of cases as a 
whole, approximately equal numbers were 
immune as a result of variolation and vaccina­
tion. Three times as many had previously 
experienced smallpox. 

Finall)•, data regarding the source of infec­
tion of outbreaks (if known) revealed that the 

Table 21.12. Ethiopia: number of reported cues of and deaths from smallpox and cue-fatality rates, by aie, 
1971-1976 
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Table 21.13. Ethk>pla: leCOndary atudt rates amonc susceptible household contacts, by ace, 1971-1974 

,... H4Mnbetof ,,..._ 
.......,., NufflNrot AuKk 

'""" houMhold conucu• IINlpo• 
Variolacloll VacdAadoll ....... QMI rm(�) 

(yean) ,._. 

<I 1175 ' 44 50 ins I OIi '°'' 

, ... 15 116 100 4 24 56 4 14nl 11 675 7U 

S-14 )116) 720 721 1 12, 21 5'6 2)007 IO.S 

>15 49)24 IUM )14) )276 2t 171 12721 4U 

Total· ffl71 144'0 4 4J2 5716 74 270 41491 ,u 

111120Jtthouleho6ds-

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


t0.l4 SMALLPOX AND ITS EltADIU.TION 

disuse rarely spread over long distances. Of 
6957 outbreaks analysed, a source of infection 
was ascertained for 4565. Of these, the source 
of 3956 (87%) was from contact in the same 
MrtU and of another 362 (8%) in the same 
111"raja. Only 1 in 20 originated in another 
a1"raja. 

Exportation o( Cases 

Ethiopia, as had been feared, was a source of 
infection for neighbouring countries. The 
Sudan, which had been smallpox-free in 1967 
(sec Chapter 18), was reinfected by cases from 
Ethiopia in 1967-1968 and the disease subse­
quently became endemic there. One 
additional importation occurred in the Sudan 
in December 1972 but was quickly contained. 
Kenya experienced 2 imported cases in 1970-
1971 with 44 secondary cases; 2 imported 
cases and 2 further cases in 1973; and 1 
imported case with 5 further cases in 1976 (see 
Chapter 19, Fig. 19.4). 

The French Territory of the Afars and the 
Isus and Somalia were the most subject to 
importations. The former, in December 1971, 
recorded an outbreak of 104 cases following 
an importation; in 1973, 10 separate importa­
tions occurred with 4 secondary cases; and in 
March 197 4, 12 cases were reported following 
1 or possibly 2 importations. Somalia, from 
1962 to 1972, recorded only 2 cases of 
smallpox (1966); the origin of these was 
unknown. However, from December 1972 to 
the end of August 1976, when Ethiopia 
detected its last case, 42 cases were reported, of 
which 38 were uid to have been importa­
tions, the last of these occurring in March 
1976, 5 months before Ethiopia interrupted 
transmission. No further cases were reported 
from Somalia until October. Those cases were 
said to have originated in Ethiopia but in fact, 
as was later discovered, endemic smallpox had 
by then become re-established in Somalia and 
the official reports of field investigations, at 
least during the latter part of 1976, were 
unreliable. 

CONCLUSIONS 

Ethiopia proved to be as formidable a 
challenge to the Intensified Smallpox Eradi­
cation Programme as any country in the 
world, and at every 1tage. For nearly 3 years, 

the government not only declined to discuss a 
possible eradication programme, but actively 
opposed it. The idea of a national programme 
was eventually accepted, with reluctance, and, 
when it was launched in 1971-the fifth year 
of the Intensified Programme-little support 
was given by the government either in 
resources or in commitment. For more than 3 
years, a staff proportionately smaller in num­
ber than in any other endemic country 
struggled valiantly, but with remarkable 
success, to contain the disease in one of the 
most rugged and difficult terrains in the 
world and among hostile populations to 
whom vaccination was all but unknown. 
Escalating civil war and famine further 
confounded the endeavour. The fact that the 
disease was of the mild variola minor variety 
increased the difficulty, because the 
population was not particularly cager to be 
vaccinated; many who were ill with smallpox 
were able to travel widely, spreading the 
disease as they went. Adequate resources 
could not be made available until late in 1975, 
but with much of the country then smallpox­
frce, less than a year elapsed before transmis­
sion was interrupted. Subsequently, search 
activities to certify the absence of smallpox 
were well supported by the government and 
resources for the task became available. But 
less than a year later, in 1977, the Somali­
Ethiopian war broke out, rendering inacces­
sible a large portion of the area in which the 
last cases had occurred. Only through a 
surveillance programme conducted from 
bases in Somalia was it possible to continue 
activities in the troubled Ogaden desert and 
to confirm the absence of smallpox. 

It is a tribute to a dedicated WHO staff and 
a small band of extraordinarily capable Ethio­
pian health officers and unitarians that 
programme activities were continued at all 
during several years in many parts of the 
country. For many years and in many areas, 
smallpox eradication was virtually the only 
health programme in operation in the field, 
and WHO smallpox staff were almost the only 
expatriate workers who ventured outside the 
major cities. 

Global smallpox eradication was in  jeop­
ardy on numerous occasions and in many 
countries, but nowhere was the outcome so 
greatly in doubt, and for so long, as in  
Ethiopia. 

Prospects for the successful interruption of 
smallpox transmission in Yemen had not 
originally appeared to be much more encour-
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