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Records of smallpox incidence and deaths in Sudan, dating back to 1925 ,  show that there 
were repeated importations as well as endemic disease. Both variola major and minor were 
present. A large scale WHO assisted mass vaccination programme in 1961-63 brought incidence 
to very low levels and was followed by the disappearance of variola major. However, variola 
minor persisted, particularly in the south. 

B. The Eradication Programme 

After thorough preparation and delays caused by the closing of the Suez Canal, the Attack 
Phase, based on mass vaccination, passive surveillance and containment began in the central 
provinces (Region II) in January 1969 . Thirty months later this area was clear of smallpox 
and was placed in Maintenance Phase. The strategy was then changed to active surveillance 
and containment and mass primary vaccination. This was implemented in Kassala Province 
(Region I) and in the latter half of 1972, when the southern provinces became accessible, in 
Region III (the southern provinces of Upper Nile, Equatoria and Bahr el Ghazal). By the end 
of 1972 the last endemic focus had been contained. The last imported case was found and 
contained during the same month. 

Assessments were built into the programme from the beginning, and take rates and coverage 
were consistently high. Outbreaks were discovered most often by mobile SEP teams, next by 
health units and thirdly by the public, except in Equatoria where most were reported by the 
public. Health education was combined with search and vaccination activities. 

C. Maintenance Activities 

From 1973  to 1976 active searches by mobile teams continued and sites of former outbreak� 
border and other high-risk areas were repeatedly visited. Vaccination, particularly primary 
vaccination, was continued on a large scale. Checkposts, both permanent and seasonal, were 
maintained to monitor border areas and migration routes of seasonal labourers. From 1976 
onward greater emphasis was placed on recording of suspected cases and chickenpox cases, 
collection of specimens for laboratory diagnosis, and the development of a system of regular 
NIL smallpox reporting. Between 1972 and May 1978 specimens were submitted to WHO from 86 
suspected cases and all have been negative for smallpox. Systematic pockmark surveys were 
carried out on a very large scale and no persons were found with pockmarks whose illness had 
occurred after 1972.  A reward for reporting a suspected cas�, which was confirmed as 
smallpox was increased stepwise to L.S. 100 . In 1977  a final special search was made and no 
evidence of smallpox could be found. 

D. Special Field Operations 

Special programmes were developed for Upper Nile Province which the swamps and rainy 
seasons make inaccessible for most of the year. Seasonal workers were closely followed at 
checkposts and by mobile teams. The border areas, particularly in those provinces adjoining 
Ethiopia received special attention. Close collaboration was developed with the Ethiopian 
SEP progranunes and in several instances Sudan SEP Teams carried out investigations of rumours 
and containment activities across the border in concert with the Ethiopian SEP. Frequent 
pockmark surveys in children of pre-school age in border villages failed to find any with 
pockmarks originating after 1972 . 

E. Programme, Personnel and Finance 

Sudan has maintained its SEP force at approximately the same level (500-600 personnel) 
from 1969 to 1978 . The lion's share of the cost of the Sudan-WHO programme has been borne by 
the Sudan government. 
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CHAPTER ( 1 )  

COUNTRY AND PEOPLE OF THE SUDAN 

1 .  Geography : 

Sudan is a vast country occupying a great part of the heart of Africa 
with an area near to 2. 6 mill�on square kilometers. It is a completely 
inland country with the exception of small portion in the east which opens 
on the Red Sea. It has common borders with eight countries (Egypt, Libya, 
Chad, Central African Republic, Zaire, Uganda , Kenya and Ethiopia ) .  

The nature of the terrain varies from desert in the extreme north through 
steppe and grassland in the centre to tropical jungle in the south. The 
River Nile traverses the country from south to north with a total length of 
4160 miles with many tributaries and 80% of its water coming from the 
Ethiopian plateau. 

The climate in the north is hot and dry during most of the year. The 
weather becomes cooler in December and January. Dust sto rms are frequent 
till rains begin towards the end of June, moving up from the south (tropical 
part) . The hottest months are from April to June in the north when the 
rainy season starts and lasts till October. Rainfall varies from zero in the 
desert to heavy in the s outh. 

2 .  Population: 

The Sudanese nation has a multiplicity of ethnic origins. The main ones 
are: Arab, Nuba , Beja, Nubiyin , Nilotic and Nilohamatic. Although there 
is a degree of mixing , the distinction between them is clear in the 
formation of the tribes , of which there are hundreds. In spite of this 
mosaic picture, there are many common traditions and forms of behaviour. 
The predominant religion of the country is Islam with Christianity and pagan 
next. The main language is Arabic and , although some tribes have their own 
tongues, all use Arabic and, in some cases, English as a common language. 

There are large number of immigrants from West or Central Africa. Most 
are of Nigerian origin and they are commonly called "Nigerians1• or "Howsa" 
or "Fellata", after two of the large Nigerian tribes. 

3. Provinces: 

Sudan is now divided into 18 provinces according to the new administrative 
arrangements. This new number (18) of provinces is actually the result of 
dividing each of the previous provinces into two with exception of Khartoum 
province, which remained the same, and Blue Nile province, which was 
divided into 3 provinces. These provinces are organized into five 
geographical regions. The Smallpox Eradication Programme (SEP ) was 
organized when there were 9 provinces and maintained that structure through
out the maintenance phase. The original and present provinces are listed 
in Table lo 

4. Census: 

There have been two principal censuses. The first census was in 1956 
when the total population was reported to be 10 , 263 , 000 . The second and most 
recent census in 1973 showed the total population to be 14, 902 , 894 . ( Table 2) . 
Details about the population distribution and other information are 
available in the National Health Programme book prepared in 24 April 1975 .  
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F or the country as a whol e appr oximatel y 18� of the populat ion liv e 
i n  urban areas; ?1% r e s ide i n  r ural ar eas and 11� lead a nomadi c li fe . 
(Table 3). The main occupat ion of Sudanese i s  agri culture wh ich de pend s 
on rai n  or on irri gati on in bi g s chemes.  The second main occupati on i s  
animal bree di ng e . g. , cattl e , camel s ,  sheep and goats .  Industry and other 
trade i s  third in i mportance , although now steadily increasing. 

The mod e o f  l i fe of Sudanese is sh� ped t o  a gre at ex tent by the ir mai n  
oc cupat ions i .e . , agri cultur e  and anima l ra i si ng. Thi s  resul ts in seasona l 
mov ements and a c t iv i t ie s .  People mov e  in certai n  se asons to bi g a gri cul
tura l  schemes. Tribal movement fol low s good rai n  and pasture . In add it ion 
the re i s  an influx of popula ti on to bi g towns and i ndustri al center s .  

The Gazi ra cott on scheme i s  very illustrat i ve o f  the seasonal movements, 
People i n  tens o f  thousa nds come and go at the ti me of cul ti va tion a nd 
c otton-pi cking. The same happens on a small er scale in sugar cane fields and 
fac tor ie s, 

The se mass movem e nts have i n  the past had a great impac t in the spread 
of small pox and also have had a gr ea t influence in hel ping its eradication, 
The c oncentrati on of masse s  of people i n  a li mited ar ea faci li t at ed mass 
immuniz ati on and detecti on of ca ses. Other tr aditi ons al so helped e . g. , 
market day s ,  tribal gatherings , r eli gi ous gatherings, 

6. Administrativ e Organizat i on: 

The country i s  admini st ratively di vided int o  province s .  Fi gure 1 show s 
t he prov ince s as they exi sted in 1967 and i n  1977 

The province is a l ar ge admini strativ e uni t whi ch is d i v ided into 
smal ler units called d i strict s, The Commi ssi oner , a poli ti c o-admini strative 
fi gure , head s the Province, Under him are a group of Assistant s ,  each 
responsible for a cer tain serv ice such as health or a gri cult ure . The 
A ssista nt Commissi oner for Health (A COH) is responsibl e for both curativ e and 
pre vent ive se rvi ce s  in the provi nce, 

The A ssistant Commi ss ioner for He al th i s  responsible not only to the 
Commissi oner of the pr ovinc e ,  but also to the Cent ral Ministry of Health. 
Wi th in the health struc ture there is a netw ork of hospit als ,  he al th center s  
and a la rge number o f  d ispensarie s and dressing sta t ions. The re i s  al so a 
c omple te staff for pr eventiv e and sanitation ac t ivi t ie s  and sub-sec ti ons for 
such speci aliz ed d ivis ions as Mal ar i a ,  Hilharzia and the SEP unit . The SEP 
i s  unique in be ing a vert i cal pr ogr amme fr om the outset . A fter the offi ci al 
declarati on that the count ry i s  fr ee fr om smallpox the or ganiz ation wi ll b e  
c ont inued a s  a h oriz ontal pr ogr amme , i ntegr ated i nt o  the exi s ting heal th 
ser vi ce s  in order to c arry out the Expanded I mmunizati on Programme, 

Da ta on age and sex and on hou sehol d  siz e  ar e pr esented i n  Tabl e s  
4 and 5 and i n  Fi gur e 2 (P opula tion Pyramid), Detail ed informati on, 
i ncludi ng all fac ts and fi gur es , ia well documented in 3 b ooks:-

1. N ati onal Health Pr ogram me ( Blue Book) 

2, Primary Health Pr ogramme f or the N or th ( Br own Book) 

3. Prima ry Healt h Pro gra mme for the South (Gro en Book), 
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REGICBS m Bl.OVIBCES OP SUDAlll Ili l.967 ilD im Table (1) 

l.967 
Region l'raY11111e I Re8:1on 

Jlartbc'n l. JlClll"thani Bartlmrn 

2. Xa1111ala Eastern 

s 3. Khartoum s Ccrtral 

s 4. BlDe Bile 

Western 

Southam s 7. Upper l'l1le Southern 

8. Ballr El UhasaJ. I 

19TI 
PrOTilloe 

l. Jlartharn 
2. ll'ile 

3. Xaaaal.a 
4. Red Sea 

6. Blue Hile 
s 7. Oeldra 

a. 1lh1 te Jlile 

s 9. Kardofazl - Jlcrth 
slO. Xardo:fan - SOllth 

11. Darf\zr - Jlcrth 
=12. Dertur - Sor.1th 

:13. Upper Hile 
114. JU!lgl.ei 

sl.5. llahr El Clhazal 
:16. El :aaha,Jrat (Lakee) 

:17. Eaat411'11 Bquataria 
:lB. Weat411'11 Bqgataria 

Prorino• 

l. lbartawa 

2. •artb!rn 

3. !qrdgirim 

I 4e l!s:t!!E.. 

I 5• Bllbr Bl Qua]. 

6. 

7. 

a. 

9. 

Upp!F B'ile 

BrpatariA 

Kuaala 
Red Sea 
Blue Jlile 
1ihite Jlile 
a.ssra 

�otal 

{1,123,000� 
468,000 

1

1

'

964,000

1 995,000 
1,865,000 

s l'opa]ation 

J.,l.68,000 

999,000 

212<Y.!,OOO 

21l.lll1000 

1,397,000 

756,000 

798,000 

1,588,000 

3,Sl.3,000 

14,902,000 

* l'opllation at Kassel.a inoludea Red Sea. 

Table (2) 

Area -C x 1000) s 1Dbab1.tant;11 
1n 9'• km. I pc°• llQ.o Jan. 

21 55.6 

271 3.7 

38i 5.8 

374 5.8 

214 6.5 

236 3.2 

214 6.5 

341 4.7 

- l'opllation at Blne Jlile inoludea Wh1te JJile and Geziras 
!he 9 ar1g1na1 prorinoea are undlll"llned. The :t'igm'ee 1n brackets 
iDdicate the popilation at each DMJ proori.Doe. 

Source : Department at statics, 1975. 
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UUD, Jl!mAI,, •mw>IC DIS!llIJDfiCll CW :rol'ULlfi<Jf ft BlOVDCI: D 1973 

1'1.<WDCm 1IUQ BOltAL l'OllADIC 
•o. '/. • •o. 'f. 1'00 

I 
:n.rt;oma 850,'95 72-81 262,778 22.5, 54,996 
1lbl.e •u.e 141,020 14.5 7l8,'48 74.1 110,106 

: 70.71 Wld.te l'Ue 154,"9 15.S 692,101. 131,248 
ln1za 213,430 U.41 1,644,984 aa.21 7,065 
•artlMlrn 1'9,199 16.9: 736,519 73.71 93,165 
:a.i s.a  1'9,083 36.4: 129,722 27.9• 166,238 
:k-1.a 235,319 20.91 639,050 56.91 249,018 
� 262,005 U.91 1,5}4,067 69.71 406,274 
DllrtUr 210,420 9.61 1,5",174 n.a1 404,5'7 
-.Jr:ll. 9aal. 106,341 7.6= 1,290,572 92.4: 
Upper •ile Yl,141 4.7• 761.,1.04 95.31 
llpa1;ar1.a lA8,"1 19.71 WT,119 ao.31 

I 
m!AL 2,697,'59 lB.1. 10,582,538 11.0. 1,'22,697 

8auroe 1 Depa: W at stau.u-, 1975 . .. U-tea balled on 
l'.raliJd.mr7 1973 c- J!'911Ul.ta. 

(3> 

.,, 

4.7 
U.4 
13.4 

0.4 
9.3 

35.7 
22.2 
18.4 
18.5 

10.9 

AYBRAGB SlZJI OP B005JllOUI .&CC(Jll)DJG !fO ma. ar B.BSID•CB. Table 

Po1lUl.ati.cm lilrt;DaH! 12'.Q 

l'llOfDCB m!&L I UDO :IOliL :l(IUJ)JC 

b4 Sea 4.D2 4.657 2.'42 5.480 
Ia-1a 5.io. 5e3°' 4.80'; 5.14' 
•Cll"tbmn 4.<JYI 6.JB3 4.878 5.508 
:u.rt;- 5.872 I 6.023 5.176 6.613 
hldza 5.454 6.219 5.358 5.260 
:llu• •u. 4.954 4.953 4.23i 5.260 
1'Jd. te :uJ.e 4.881 5.4'7 4.734 5� 
� 4.738 5.230 4.664 7.451 
Dllr1Ur 4.220 5.ooe 4.131 5.262 
-.Jr n 8ual. '-245 5.311 6.342 
Uppar ft1e 5.613 6.732 5.'29 
lmqua1;ar1.a 4.762 5.085 4.685 

� 5.0IO 5.537 4.8'0 5.'15 

8amoe : Depu laiiat at St&tilltioe, 1973 Popllation a-, PQ� 
CGR9 Teo1m1Dal. 0-1.ttee. 

(5) 

-: !:! ...... . --..... ........ 
..... .... 
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mwF IOJ!l¥UCI n • • •u •mn a maa+ 'l'ablt (4) 

All llfta7:P � 111111 
I 

'-1• ,•.rllcnb 
HDI 

0 - 4 I 3,1'5,220 I 1,'87,510 1,547,710 ia.1 
5 - 9 2,442,279 1,237,575 1,204,704 14.!S 

10 - 14 I 2,053,556 1,041,270 1,012,28, 12.2 

15 - 19 I 1,732,437 879,105 853,332 10.3 

20 - 24 I l,470,551 m.,aso 719,476 8o'r 
25 - 29 1,242,308 631,590 610,718 7.4 

30 - 34 I 1,030,9'1 520,,35 510,32' '·1 

35 - 39 8'1,951 435,285 42','" 5.1 
40 - 44 na,m 3'7,005 351,:512 4.2 
45 - 49 591,535 298,725 292,810 3.5 
50 - 54 481,594 238,980 242,Cil.4 2.8 
5' • 59 388,554 187,770 200,784 2.3 
10 - '4 295,683 145,095 150,588 1.7 
'5 - 59 211,178 102,420 108,758 i.2 
70 + 244,au 110,955 133,85, lo4 

I 
!(1!.AL I 161901,000 8153',ooo a,"6,ooo 100.0 

c:::a:;:==------

. Saurel I Age 41ftnbllt:l.on Ht:l.JatH ba-4 GD Umte4 lat:l.ODI Jloill far 
Stable lopzl.at:l.cm. All total ag1 fi&un• an tl'oa � Sudan'• 
:tin 1'18Z' 1'l.an of loonald.o am Boo:Lal Deollo)191nt ("-i4e4 ) 
1970/n - 1974175. 

FIGURE II 

SUDAN POPULATION PYRAMID 1973 - 1974 

SU DAN POPULATION PVAAMI 0 1973-7'4 SCALE:- 1tm:1•1. 
AGEGROUPS 1-------=-=-=��::.:....:.=.:..:.:..:..=-:..:.....:....:..:..:.;�.;..;;...�;.;..;;.....;....;..._ ______ �---

M F 
70 + 
6 5 69 
6 0  Git 
55 59 
5 0 5Li 
45 Li 9 
L.O Li Li 
35 39 
30  34 
25 29 
2 0 24 

15 19 
10 1 Li 
5 9 
0 Li 
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CHAPTER ( 2) 

HISTORY OF SMALLPOX IN THE SUDAN UNT IL 1968 

Sudan is located at a major c ross roads o f  s�allp ox transmissi on. Travellers 
from the west brought the disease to Sudan as did those from the north- east , 
returning from Mecca. On the south and east smallpox was pre sent in Zaire, 
Uganda and Ethiopia. In more re c e nt t imes Sudan has known importations from 
Egypt in 193 2 , Ethiopia in 1939 , Cent ral Afri c an Republic i n  1939 and 
Saudi Arabia in 1945. There have been many importat ions fr om Ethiopia subsequently . 

Re c ords of reported c ases of smallpox go bac k to 19 25 . Wh ile they are 
undoubtedly inc omplete , they show that all parts of the country were affected, 
some far more than others. They suggest that there were periods of endemic 
transmission ,  part icularly in the south and east , where Sudan borders Zaire , 
Uganda and Ethiopia and probably repeated importations from the west, brought in 
by the lar ge numbe rs o f  pilgrims and immigrants from West and C e nt ral African 
count ries. 

The number of c ases and of  deaths from 19 25 to 197 2 are prese nted in Table 6 . 
From 1954 through 1960 the number o f  c ases reported annually ranged from 25 to  
4 200. This was followed by a period of low incidence from 1961 to 1967 ,  perhaps 
as a result of the massive vac cination programme between 1961 and 1963 which was 
assisted by W.H. O. During this period more than 1 2 ,000 ,000 vac cinations were 
performed. At that time there was reason to believe that smallpox erad i ca t i on 
was being approached . However, in 1969 the incidenc e again increased and reached 
1 141 cases in 1971, jus t  a year be fore erad i c at ion was acc omplishe d . It is 
probable h at reporting was far from complete  before the start of the e radi cat ion 
programme in 1969 .  

The case fatal i ty figures are pre se nted be cause they show an intere s t i ng shift 
between the outbreaks in the 1950' s and those wh ich o c c urred after 1960 ,  with the 
s i ngle exception of  an outbreak in Dar fur in 1965. Dur ing the earlier  period 
fatality rates as high as 23 .3% were  reported , resembl ing those se e n  in Nigeria and 
elsewhere in West Africa. Later outbreaks, however, had the low fatality rates 
usually seen in Ethiopia and other East African countries. This raises interesting 
questions about the origin of Variola Major in Sudan and where i t  went. After 
1965 i t  appears that only Variola Minor remained. 

There is a suggestion in Table 7 t hat dur ing the years between 1954 and 1965 
the more severe smallpox c ame from t he w est , pe rhaps brought in by the very 
large influx of travellers or settlers  from we st and Central A fri ca.  The thr ee 
provinc e s  on the western side of Sudan; Kordo fan, Bahr El Ghazal and Darfur , 
reported fatality rates o f  30 .3%, 13 .9% and 16 . 0% respe c t ively. Kas sala on the 
east had outbre aks with reported fatality rates of  2 1 . 8%. I n  the remaining 
provinc e s  rat es varied from 9% i n  Khar toum ( based on 2 deaths) down to 0.0% in 
Nor thern Provinc e . Thus� wi t h  the exception o f  the we stern provinc e s  and 
Kas sala , which also had a large We st and Central African population , the 
prevalent type o f  smallpox dur ing those years in most o f  t he c ountry apne ared to 
have be en associated with relat ively low fatality rates.  

The e nd o f  smallp ox in Sudan c ame within 4 years after  the  e rad ication 
programme was launc hed i n  1968. The planning, me thods , work and dedicat ion o f  
the gre a� number of  smallpox workers who were re sponsible for t his great 
achievement are the subj e c t  of the following report. 
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� OAS!lS l>IA.& AID VAOO:tlA!lOI Table (6} BY Y�AR 1925 - 19?3 

Yelll" Ouee Deatba Cue tatalit7 · Vaocmtiou : rate 

1925 147 13 
t a.a -

1926 a 
1927 207 83 40.1 
1928 197' 357 t lB.l 368,978 
1929 �7 S85 13.7 255,000 
1930 2179 343 15.7 33,730 
1931 175 -

1932 47 * -

1933 t ,0 16 I 26.7 
1934 197 l 0.5 
1935 33 0 o.o -

19'36 577 s 1'2 22.a 
1937 425 57 13.4 5'1,196 
1938 527 158 30.0 l,347,258 
1939 553 103 J.B., seo,052 
1940 515 104 20.2 t 446,155 
1941 46 0 o.o '302,084 
1942 12 0 o.o 448,176 
1943 182 t 36 20.0 753,125 
1944 : 242 51 21.1 1,274,897 
1945 525,847 
1946 63 l 1.6 528,394 
1947 973 I 160 16.4 799,444 
1948 l4l2 131 9.3 -

1949 246 13 5.2 524,693 
1950 110 4 3.6 136,728 
1951 346 � ll.6 593,372 
1952 3653 578 15.e 1,124,260 
1953 1767 221 17.7 431,554 
1954 4200 584 I 13.9 l,203,673 
1955 1427 284 19.9 1,748,190 
1956 25 4 16.o 648,501 
1957 : 295 23 1.a 2,678,223 
1§58 '360 go 23.7 : 2,440,004 
l 59 336 9 2.7 I 633,275 
1960 162 0 o.o 1,e30,156 
1961 · a  0 o.o 3,418,539 
1962 95 0 o.o 5,619,198 
1963 0 0 o.o 3,220,953 
1964 64 s 9 14.0 637,019 
1965 5 0 o.o 286,481 
1966 5 0 o.o : 838,820 

"* 1968 . 112 0 s o.o t 1,967,450 . 
1969 125 0 : o.o : 3,404,587 
1970 1051' 15 1.4 t 4,871,573 
1971 1141 10 l.7 2,376,038 
1972 787 10 l.7 2,268,142 
1973 0 0 1,944,700 

* Upper Bile 1• reported to hae ba4 " aneral tho.1•1.114 ouea " clur1ng 
1932. 

•• 1967 omitted because of change in re cording interval 
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CASE !'A!ALITY RATES llY :movmcES, 1954= 1965 

l'.ROVINCE NUMBm OF CASES NUMBra 01 

DEA.TBS 

: 
: N at"thern ,43 0 

: Khartoum 22 2 

: Kassala 183 40 

Jl.ue l'ile : 955 '8 

1 Xordofan 761 231 

. 
• Dartur 783 125 

: Upper :rue 225 15 

: :labr El Ghazal 3390 473 

. . 
: !:quataria 660 48 

Table (7) 

FA!ALITY RATE 

(�) i 
. . 

o.o 

9.0 

21.0 

7.1 

30.3 

16.0 

'·7 

13.9 

a.2 

I 



CHAPTER (3) 

EPIDEMIOLOGY AND EFFORTS TOWARD CONTROL OF SMALLPOX 

Introduction: 
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Smallpox is a dreadful disease that kills many people and is well known 
to Sudanese since time immemorial. They call it by the Arabic name "Gadary" 
and differentiate it from chickenpox which they call "Burgum". The disease 
is so engraved in the memory o f  the public with a vivid picture that it is 
mentioned on uncountable occasions in their folklore and songs. 

Although Sudan started to build its health services during the British 
occupation seventy years ago, the only sources available for information about 
smallpox are the Annual Reports o f  the Ministry o f  Health and a few other 
individual reports. From the Annual Reports one can collect information from 
as far back as 1925. 

The information in these reports gives mainly the incidence and mortality 
by province. It is not possible to find data on ap,e, sex or seasonal 
variations. In discussing the epidemiology of smallpox in Sudan it is convenient 
to speak o f  2 important periods in the history o f  smallpox in this country. 
The first period was between 1925 and 1968, (the year of implementation of the 
SEP ) . The second period was from late 196 8 until the last smallpox case in 
December 1972 , (the period of SEP). 

The period from 1925 to 1968: 

From the data on the annual incidence of smallpox in different provinces 
for the period 192 5 to 1968 (Table 8 ) one can notice at a glance that the 
greatest number o f  cases occurred in repeated outbreaks in Darfur Province. 
These outbreaks coincided with outbreaks in the neighbouring country o f  Chad 
(French Equatorial Africa). The next highest incidence was in Blue Nile and 
Bahr El Ghazal Provinces . This suggests that the disease was being introduced all 
the time into this country and into certain rural areas i.e. , from the west 
through Darfur Province , the east through Blue Nile Province and in addition into 
the Red Sea and Kassala Provinces during the season o f  pilgrimage to Saudi 
Arabia. From these points o f  entry the disease spread to other provinces , 
mainly to Blue Nile because the large cotton fields there attracted seasonal 
labourers from all over the country. Also , as shown in Table I, it is obvious 
that the fatality rate was very high in Darfur and Kordo fan Provinces , almost 
'nil' in the 3 Southern Provinces , and intermediate in Blue Nile and Kassala 
Provinces. This suggests that Variola Major was present mainly in the Western 
Provinces and Variola Minor in the 3 Southern Provinces and mixture o f  both in 
the Blue Nile and some o f  the other provinces. 

Effort toward Control: 

Table 6 also shows the number of vaccinations done every year. As early 
as the 1920s vaccination campaigns were launched every year, usually after the 
outbreak had become evident. Notification may have taken place a bit earlier . 

This reflects the time needed to prepare and organize a campaign. Smallpox 
incidence usually reached its highest limit during the dry season, the time 
o f  maximum mobility o f  the people. After the large campaigns o f  1962-4 the 
number o f  cases declined sharply. 

Vaccination campaigns had to be performed almost yearly in one or more provinces. 
This shows the importance o f  factors other than vaccination,  however big the 
numbers. 
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YEAR B, NILE 
c. n. 

BJIA.LLPOX CASES ABD DEA'J!iS JRtll 1925 !O 1968 BY BiOVIl'l'CB 

I DARPUR 1 KORDOFAH 
c. n. c. Do c. D0 C, 

: KllARTOOM 
n. 

Table (8) 

EQUMmIA 1 B. EL GHAZAL: UP, NILE 
c ! D, c. D. c. D, 

1925 I J.47 13 

I 1926 I 

1927 I 183 

I 1928 I 34 

I 1929 I 33 

1930 

1931 

1932 

1933 31 

74 Sparadio - I -

0 1942 357 Sparadio - 1 -

3 I 6187 796 I 3l 0 I Sparadio I 13 

- : 941 

- I 97 

7 

138 : -

0 32 

: -

0 10 

- I -

- I -

- : 
• I l 

- I - I -

- I -

- I Sporadic I -

- I -

l I -

39 

- I -

- I -

• I • 

9 

• I • 

• I -

- I -

• I 

- I 

- I 

Sporadi.o 

- I 1232 103 

- : 13 

• I * 

1934 Sparadic 
1935 

64 
3 

l 
I 

Sparadic -
2 0 I 167 

28 
24 

few 

1936 501 

1937 231 

1938 .: 320 

1939 7 

1940 I 15 

1941 I l 

I 1942 I 

I 1943 I 

1944 I 73 

132 

41 l 

ll2 78 
0 502 

4 I 226 

- : 

- I 
- I 

12 I 

33 

0 I 103 

ll 106 

98 5 

28 l 

: -

: -

I 55 

: -

10 

33 

l 

0 

50 

20 

172 

- I -

• I 2 

22 I l 

- : 3 

6 I -

l l 

58 44 

: 
• I 

0 I 

ll 

3 

2 

5 

l 

- I l 2 
- : l 

- :112 101 l 

160 381 l 

SJ4ALLPOX CASES AND DEATHS PROM 1925 TO 1968 B'i H!OVINCE 

43 

0 I 28 

l 

l l 

- : 56 

- : 40 

- I 9 

- I 12 

l : -

0 

0 

0 

3 : -

- I -
- I -

• I -

- : -

•I 

- : 
- I 2 

- : 

- : 2 

C ont: Table (8) 

: YEAR I _:::B=..• -=N-ILE=.-:..1 --DARPUR=.::=.-.:..-:K�==�=-...:..= .::KAS=SAIA= ..._.,.: _,N:.::a!=TH=---= -==KHAR=-T-OOlf=. .......::,..::.�"'U'"':k""TC!UA=---=-- B_,. r...;;;;EL:;;...,.;:GHAZAL== --------UP--·�HJ ... LE--... __ 

1945 

1946 

c. 

1947 I 139 

1948 I 124 

1949 

1950 I 

1951 

1952 I 

1953 I 

1954 

1955 

41 

I 1956 I 4 

1957 199 

1958 260 

1959 I 241 

I 1960 J.46 
I 1961 I 8 

I 1962 I 95 

1963 I 
I 1964 I 2 

I 1965 I 

1966 I 

I 1967 
I 1968 I 18 

c. 

- I -

3 

4 I 8 

13?. 5 

: -
I 253 
I 

- 13653 
11767 
: 

653 

- I 24 
8 

6 

59 15 

3 I 20 

- I • 

0 I -

0 I -

- : 

0 I 62 

- I 5 

• I -

- I -
0 I -

D, c. 
I 
I 

• I -

I 
90 

l I 1052 

8 
I 
I 

25 

- : 
30 I 21 

I 
578 I -

221 

109 ll 
2 I 670 

- I -

2 

l 37 

2 2 

• I • 

9 I • 

0 

l 

D, 1 00 D0 00 D01 c. D. Ce D, O. D, c. D. 
I I 

- I -

19 I 
299 

99 I 152 

0 

9 3 

• I -

4 

216 

I 

- : 2 

71 

ll 45 

0 65 

- : -

- I -

- I -

- I • 

- : 

I -
9 

• I• 

51 

20 

l 

3 

- I• 

• I • 
- I -

16 
I 

17 

l8 10 

4 
I 

4 

12 

: -

•I • 

- : 

I 
- I 3 

l I 
- I -

• I -

I 
- I 

l 

2 
- I • 

0 13 

0 I 
3 

3 

- : -

• I • • : -

- I - - : -

- I - - I -

Q I • • I § 

l 

0 

l 

l 

0 

I 62 l I 

425 87 
I 10 

I 
I -

4 

I -

266 

428 
3 

l 

I -

I -

I -

: -

27 

9 

2 

13 

10 3307 

38 I 81 
l 

l 

0 

3 

461 

12 

l 

20 3 

33 3 

38 

71 

63 

1013 

2 

220 

7 
5 

75 

172 

15 

* Thousands ct cases but no deaths were reported with outbreak in Upper Nila in 1932, 
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The vaccine used before 1962 was glycerinated lymph vaccine which was 
imported every year and later during the war years, manufactured locally in the 
Stack Laboratory in Khartoum. Although it seems that it was a good vaccine there 
is doubt that it could stand the field conditions in this vast hot country. 

The WHO assisted vaccina tion campaign was launched in February 1962.  By the 
end of June 1964 a total of 8 , 840 , 152 vaccinations had been done. If it is 
assumed that no sin�le person was vaccinated more than once during the period ,  
64% of the estimated population of 1 3  000 000 were vaccinated. The programme 
covered eight of the nine provinces. Equatoria Province could not be vaccinated 
because of violence resulting from political and social unrest. To a lesser 
extent the same problem was present in Upper Nile and Bahr El Ghazal Provinces. 

Russian donated freeze dried vaccine was used during the 
campaign . The campaign was conducted by temporary staff and 
technique was employed using lancets or needles. Both house 
focal collection of people for mass vaccination were adopted. 
used for nomadic population. 

WHO assisted(l962-4) 
multiple puncture 
to house visits and 

Mobile teams were 

As a result of these efforts ,  smallpox incidence dropped to nil in 1963 
(Table 6} and the campaign appeared to have achieved its goal. While no effort 
was made to determine the vaccination coverage according to age group or to 
record primary and revaccinations , the achievement of nil incidence during the 
next 2 years created a wide feeling of complacency until the disease appeared 
again . Five cases were reported in 196 5 ,  5 in 1966 and then incidence again 
began to climb. 

Maintenance: 

There had been little effort to maintain the level of immunity or to launch 
a similar campaign in Equatoria Province and this resulted in the appearance of 
outbreaks again in 1967/68. The incidence rose to 112 cases but no deaths. From 
this year onward and until the last case in 1972 very low mortality rate was 
reported in all the provinces. All the cases that happened during the attack 
phase of the SEP campaign from 1968 to 1972 were of the mild type. Variola 
Major had disappeared completely from the country. Most of the patients seen and 
investigated during SEP were very mildly affected by the disease. Pock marks 
could hardly be seen after a few years. 

The continuity of transmission of s:nallpox for more than half a century 
(1925-1968) in spite o f  the notable efforts against it in the form of mass 
vaccination can be attributed to the following reasons: 

1. The country is vast: 2. 5 million square kilometers and sparesely populated. 

2 .  Roads, as they are known in most countries, do not exist , making it 
difficult or impossible to reach the place of the notified case in 
reasonable time. 

3. The climate most of the year is hot; therefore, the deterioration of the 
liquid vaccine was very likely. 

4 .  There was no organized health structure such as SEP to plan, administer, 
and supervise a well planned vertical programme. 

5 .  Vaccination campaigns were conducted usually after a lapse of time because 
of so many difficulties and shortages of transport. 

6. The dry season in some provinces (Upper,Nile) is very short (2-3 months) 
and during this time there is maximum mobility of the floating population. 

7. Variolation: Although this practice had largely disappeared, there is a 
history of it occuring in the west having been practiced in the western 
part of Darfur Province and the eastern part of Kassala Province. There 
were no professional variolators. The p�actice was arm-to-arm among 
village people. 
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B. Refugees and security problems in the 3 Southern prov inces (1956 to 
March 197 2) and the problem of  outlaws ( Shifta ) along the e astern 
borders with Ethiop ia. 

9. The nomadic populat ion : At tempts were made to  reach them  by mob ile teams 
but sometimes this could not be done due to shortage of transporto 

Conclusion :  - The e fforts  which were launched every ye ar from 19 25 to 1968 
resulted in two achievements. 

( a ) Incidence was much reduced , espec ially after the WHO assisted  
c ampaign (196 2-1964). The death rate decl ined very much. 

( b ) Variola Major disappea�ed, leaving only Variola Minor in all the 
c ountry. 

The per iod from 1968 to 197 2 : 

This was the period of SEP with its  present organization. The programme was a 
joint e ffort between WHO and the Sudanese Government. The programme was well 
organized and well managed from the be ginning ( Chapter 4). The real start of  

l 
the programme was late in 1968 with the attack phase in the central area. 
In the period be tween 1963 and 1967 ,  the inc idence of  smallpox was very low and 
it was thought that t he disease was waning. But in March 1968, the incide nce 
started to rise and not if icat ion came in succession as follows:-

Upper N ile Prov ince 
Kassala Province 
Blue N i le North 
Blue N i le South 

T otal 

75 
9 
8 

10 

1'62 
The first major outbreak of  1968 be gan in Renk , Upper Nile Province on 

27 March. The index patient had arr ive d via Malakal from village We ld ing 
in  Nassir D i strict. The epidemiological invest igation proved that smallpox 
cases had been o ccuring in the region along the Sudan-Ethiopia border at least 
two months before thi s  first caBe came to the attention of  Sudan health services .  
The importation of  infection from Cambel a ,  Illubabor Province in Ethiopia ,  in 
which smallpox cases had been reported in Decemoer 1967, was respons ible for the 
1968 Sudan outbreak. This outbreak ended in Upper N ile Prov ince on 3 June and in 
8lue N ile Province ( where there were 2 cases ) on 16 June 1968. 

The c ontainment vaccination performed on a large scale during May 1968 
amounted to:-

Upper N ile Prov ince 
!Hue N ile  North 
Blue N ile S outh 

45 2  256 
131 247 
506 768 

(61% primary ) 
(1 2% pr im8ry ) 
(19% primary ) 

This large containment vaccination t oge ther with  i solat ion of  pat ients and 
quaran t ine of contacts stopped the outbreak. 

The distribution of c ases oy province from 1969 until the last case in 
197 2 is shown in Table ( 9 ) . The highest  incidence was reported from the 
3 southern provinces and Kassala and Blue N ile Provinces .  Both o f  latter 
prov inces have common b orders w i th Ethiopia. The incidence in Blue N ile was 
in most cases conne c ted with seasonal workers coming for cot ton picking. Most 
of  the transmission was traced back e i ther to the 3 southern provinces or 
to Ethiopia. 

Northern Province for quite long t ime was smallpox fre e .  But in 1970 it h.ad 
an importati on of 2 pat ients from Khartoum. A third case ( also an importation) 
occurred.in 1970 and since then , in spite ef investigation of  all rumours there 
has not been a s ingle case o f  smallpox. 



I Prcn1.ncl 196, 

: Northern I -

: Khartowa 7 

I Kul&la and !e4 Sea I I -

Blue Nil• ( Swtlt.) 

I Blue Nile (HortJa) 15 

Kardofan I -

I Ilvtur -

I 
1 Uppa- lile 73 

lquataria 12 

Bahr El Gazal -

�otal Ouee ' 125 
' 
1 Nuaber o'l Deatia. * 33 

1 Vaooim.tiou I 39404,549 I 

1'70 1'71 

2 I 
l 

2,1 22 
I 

e9 281 

- 229 

195 23 

67 17 

- 17 

1°' 71 

154 157 

177 316 

1051 
.: 

1141 

15 10 

4,871,572 I 2,376,038 

Table (9) 

1"72 

7 

ll1 

ll 

2 

55 

5 

l 

419 

21, 

827 

10 

I 292619192 
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' 

I 
it===---=====rmcm=J..1111111111-=--== I I --==---=--==--=s'mc:mm=• 

* '!h• zmmO.Z. ot deathll wa1 not reported from 551 oae11 in Bquatcxria 

in 1'71 a:r trom 205 ouee in 1972. 
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Ser, 

1. 

2, 

;, 

4. 

5. 

6, 
. . 

7. 

a, 

: 
9, 

10. 

INCIDENCE OP � Pm 1001000 BJ PROVINCE 

BY YEAR 1969 - 72, 

: PrOTince 1969 1970 1971 . . 
: 

:Northern - .22 .l : 
: : 

Xhartoum . ,66 24,17 l,96 . 
. . 

Kassala & lled Sea 6.06 18.68 I : 

( South) : : 
1Jlu• llile 1,5 18,27 

I I 

Blue Nile ( North) ,66 8,41 ,96 

: 

: Kordofan : 3,27 .so . . . . : Darfur - ,S2 
' 

1 Upper Nile 10,0l 14,18 10.18 

: Equatana 1174 21,81 21,7 

. 
Bahr El Gazal . 13,6 23,6, -

All Sudan ,,2 7,5, 8,04 

-=====-""*===== = -= C:= --- i== 

Table ( 10) 

1972 

: : 
,61 

: : 

7,2 

I ,85 

,08 

: 
: 2,55 

i . 
,23 

: 
,12 

: 

56.5 

. . 15,8 

5,68 : 
; ,_ 
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SMALLPOX INCIDENCE BY PROVINCES • 1969 
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The prov inceso f Kordofan and Darfur experienced a rather low inc idence of  
smallpox during the whole period of the programme. The source of infection in 
these prov ince s  could usually be traced t o  southerners who came during the 
incubat ion perio d .  In only a few instances mainly i n  Darfur Province , did 
investigat ion show that the cases were indi genous.  The incidence o f  smallpox was 
usually of its  maximum between January and March.This period c o incides w ith the 
d ry season when maximum mob ility e specially of the floating population,  was 

� greatest.  

Khart oum Province reported few or no cases from 1939 to  1969_ In 1970, 
however ,  261 cases were notified from various parts o f  the c i ty ,  with 166 in 
Khartoum North,  64 in Khartoum , 16 in Omdurman and 15 in rural areas . One 
index case was traced t o  Awe il in Bahr El Ghazal Province . In 1971 and 1972 
the number of c ases fell sharply. Outbreaks in those years were traced to 4 
prov inces , Bahr El Ghazal (2) , Blue N ile , Upper N ile and Kordofan . The 
majority of cases were d isc overed in the resident ial quarters predominantly 
inhabited by people coming from the three southern provinc e s  or by Fellata ,  who 
usually c ame in contact w ith seasonal cotton picking workers in Blue Nile North 
Province .  

The incidence by province from 1968 to 1972 is shown in Table 10 and in 
Figures 3 , 4 ,  5 and 6. The relatively low figures in 1968 probably re flect  in
c omplete report ing. In the following 2 years rates are higher. This is due to 
the fact that the attack phase was going on in Region l. The SEP staff was 
ac t ive in mass vacc ination by the house- to-house method and was , therefore , 
d iscovering cases in addit ion to those being reported by routine notification .  
The highe st inc idence was found in the South, notably in Equatoria , i n  1972 when 
teams were for the first t ime able to do a complete search.

-

The monthly inc idence from 1969-72 is shown in Figure 7. There was l ittle 
evidence of a definite seasonal pattern. 

The high incidence from January to August 1972 was due to  the 
adopt ion of act ive c ase searches in Region;; II and III, which led to the d iscovery 
of most of the cases.  After August 1972 , the inc idence started to come down until 
the last case occurredin Aluet village of Awei l  Rural Counc il in Bahr El Ghazal 
Province in December 1972 {Chapter 19). Table (11) shows the cases distributed 
according to age group.  The largest number of cases was in the age group 

15-44 , the earn ing population. There were more cases in males than in females .  
This re flects  the fact that men of this age group are more on the move , looking 
for work , and get the infe c tion during their travel ( railways , steamers ) , in 
the camps of seasonal workers in agricultural fields or in the res ident ial areas 
of people of the same tribe in big towns. 

The vac c ination status of  the cases is shown in Table 12 • With the exception 
of 1969 , when 26% o f  52 c ase s were reported to have scars, it was uncommon to 
see smallpox in a vaccinated person. This was seen in 10% of cases in 1970,  
7% in 1972 and 2.2% in 1971 . 

The death rate reported during the programme period was very low and the 
disease was usually mild. Death occurred mainly in cases also having other 
disease s ( e . g. , malaria , malnutrit ion ) . This indicates that the smallpox 
strain was of the alastrin type . Variola major seems to have disappeared from 
the country well be fore the implementat ion of the programme . 



I : 
I I 
I 
I 
I 
I 

I 

: 
. 

SME/78.13 
p age 22 

Ap 

0 -i 

l - 4 

5 -14 

15-44 

I 44 + 

I 'J!OWJ. : 

1969 

Id p 

2 i 

14 13 

12 14 

3B 2i 

66 49 

SllAiiLPOX CASES BY AGB AliD SE[ - 1969 - 1972 

I 

'l!otal.1 II 
. 

3 I 8 
I 

27 I 77 

26 I 112 
. 

59 I 297 

I 40 

115 I 534 I 

I Year : 

I 1969 I 

1970 I 

l9n 

1972 

1970 I 1971 I 1972 

., !otal.1 JI p !Gt.I M p 'l'ot. 
• 

8 16 : 22 12 34 I 11 i4 25 
I 

64 141 : 116 go 206 I 45 11 56 
. 

i40 252 I 206 174 380 I 174 91 265 

150 447 I 228 in 399 I i02 80 182 

28 68 31 17 I 48 I 12 12 24 

390 924 I 603 464 1067 I '44 208 552 I I 

SlfALLPOX �.ti§ .ill: !ACCll!A'l!IOll SCAR SV.'l'IJS 

Registered 

Cases 

125 

1051 

1141 

827 

3144 

1969 - 1972 

I Case flieet Soar 

1 A'ftllable + 1 Preaent 

52 14 

708 72 
1025 23 

538 38 

2323 147 

So!Q.' Jlot 
1 Certain 

3 

9 

ig3 

6 

211 

Table ( 11) 

Males : Females 

cases1 % 1 Cues I % 
. . 

43 I io61 35 I l.o3 
I I I 

252 I 4o51 178 I 607 
. . 

504 ,i9.0, 419 ,is.a 
. . I I I 

748 :28.11 479 ,J.B.o 
I I I 

1547 158.21 llll 14lo8 I I I 

Table ( 12) 

% 
With Scar 1 

26 

10 
2.2 

7 

==""===-======-===========�,b,==================='"'=========="'"'I 

Total : 
Cases 1 % I 

. : 
78 I 2.9: 

I : 
430 I i6.2: 

I 
923 I 34.B I 

. : 
I : 

227 I 46011 
I I 

2658 1100.01 : I 
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FIGURE VII 

SMALLPOX CASES BY YEAR AND MONTH 
IN SUDAN 1969-1972 
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CHAPTER ( 4 ) 

THE PREPARATORY PHASE OF THE SMALLPOX ERADICATION PROGRAMME 

In view o f  the unanimous dec is ion o f  the WHO Assembly in t he year 1966 
declaring world-wide eradicat ion o f  smallpox t o  be one o f  the maj or ob ject ives 
of the Organizat ion, and the WHO resolution stating that the Organizat ion 
would provide any endemic country with ne cessary technical and material 
assistanc e to help get rid of this devastat ing disease, the Sudan Government 
se ized this golden chance and contacted the Organizat ion at once , support ing 
the idea  and reque st ing internat ional help . 

Pre-planning Reconnaissance: 

The Under Secretary, Ministry of  Health , called a departmental meet ing 
with the WHO Advisor to discuss the situat ion. It was then dec ided that a 
t our should be made o f  the prov inces , particularly those known to have 
smallpox during the past two years ( 1965-66 ) ,  and that the purpose of this 

) 

tour should b e  to  c ollec t  information regarding the populat ion c ensus ; soc ial , 
e c onomic and cultural standards ; the expe c ted level of  cooperat ion , and any 
local di fficulty likely to b e  encountere d .  Having finished this t ask 
successfully a prope r plan of act ion was made which was agreed upon and signed 
by both the Sudan Government and the WHO on April 1967. 

The programme for smallpox eradication was based on 3 distinct  phas e s :  
the Preparatory Phase , the Attack Phase and the Maintenance Phase.  

The Preparat ory Phase : 

This phase was to tally devoted to the following: 

1 .  Es tablishment of  a Nat ional SEP Headquarters and Provinc ial Offices 
in Region I .  ( Fi gures 8 , 9 )  

2 .  Summing u p  and evaluat ing informat ion already obtained .  

3 .  Planning field activ i t ie s .  

4. Recruit ing the required number o f  personnel and giving them adequate 
theore t ic al instruct ion and prac t ical train ing ( Table 13 ) .  

5. Colle c t ing and d istribut ing the necessary means for operat ion , such as 
vehicle s ,  re frigerators , vac c ine s , needl e s ,  e t c a  

6 .  Deciding where and when t o  start  the at tack phase . 

The plan o f  ac t ion provided for mass vac c inat ion campai gns t o  be carried out 
stepwise in the different part s of the country.  The country would be divided 
into 3 re gions which would be placed under at t ack one after the other . All 
resourc es would be used in the region chosen for at tack.  The 3 re gions 
�ith the i� est imated populat ions would . be : - ( Figure � 10 , 11 )  
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F IGURE I X  

TABL� OF ORGAN I�AT ION S MALLPOX ERAD I C A T I ON P ROGRAMM� 
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Tab le ( 1 3 )  

Darfur Total 

- 1 

- 3 

1 4 

1 4 

1 4 

1 4 

- 5 

- 2 

1 5 

5 20 

10 41 

90 372 

1 5 

8 34 

1 8 

6 24 

- 2 

1 2 6  5 3 8  
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Re gion I 

Region I I  

Re gion I I I  

The C ent ral Re gion 
Blue Nile N orth , Blue Nile S outh , Kordofan 1 Darfur 
( p o pulat ion 6 , 462 ,000) 
The Northern 
Kas sala , Re d 
( p opulat ion 

Re gion 
S e a ,  Khar toum , 
3 , 21 1 , 000) 

The Southern Re gion 

Northern 

Upper N ile , Bahr El Ghazal , Equat oria 
(p opulat ion 4 , 500 ,000) 

Background for D e c i s i on :  

The grouping o f  Sud an ' s  prov inc e s  into these regions was based on ge ographic ,  
demo graphic , epidemiologic and admini s trative reason s .  S ome spe c ific  c onsidera
t ions are listed b e l ow :  

Geo graphic Fac tors : The c l imate and t e rrain of  the c ountry were always a 
c onsiderat ion in t erms of  accessibility of  the populat i on to be reache d .  

Demographi c  Fac tors : Movements  of people b o th within Sudan and across i t s  
borders provided spec ial problems in terms of  importat ions , exportat i ons 
and spread of d iseas e .  These movements are dealt with i n  late r  chapters 
but the major one s c an b e  me nt ioned here . ( Fig.  12 ) 

1 .  From the West , s ome 30 000 to  40 000 pe ople c rossed from West and 
Central Africa in Dar fur and Kordo fan Provinces every year on Pilgrimage 
to Me c c a .  with them the Pilgr ims brought smallpox . 

2 .  From t he Eas t .  Through Port Sudan smallpox entered S udan from the east , 
from Me c c a .  Smallpox also c ame t o  Kassala and Blue Nile Prov inc e from 
Ethiopia. 

3.  From the North. Some smallpox had entered Sudan from Egypt long ago. 

4 .  From the S ou th .  Across the border c ontac t be tween tribes of the same 
ori gin fac ilitated  the importation o f  smallpox from Kenya , Uganda and , 
t o  a lesser e xtent , iaire and the Central African Repub l ic . 

Epidemiological  Fac tor s :  The c e ntral o r  "Epide mic Be lt" ( se e  Fig •. 13) across 
Darfur , Kordo fan , Blue N ile and Kassala Provinces has histori cally been the 
primary area of  infe c t ious d ise ase transmission in Sudan . In this are a 
oc curred the great migrations of  se as onal agricultural workers , c oming to and 
r e turning from lar ge pro j e c t s  such as t he Gez ira Sheme . Hany Ethiop ian workers 
crossed the b o rder to  f ind work t he r e .  

Administrat ive Fac tors : At the time of implementation o f  the Smallpox 
Erad i c �tion Programme and for the next 3 years , admin istrative di fficul tie s  
prevented activit i e s  i n  the 3 southern provinces even though i t  was known 
that the inc idence of smallpox the re was h i gh. The re fore , t he attack phase 
s tarted in the Central zone ( Darfur , Kordofan and Blue N ile ) .  

Reasons for Beginning At vack Phase in Region I :  

The sele c t i on o f  Re gion I was based on t he following reasons : 

1 .  To provide a buf fer zOne to prevent , or �t least m inimize the spread 
of the disease from the endemic are a in the South to other re gions . 

2 .  To immunize the densely populated areas , part icularly the c hildren. 
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3. To keep this • c tor practically free fro• a•allpox , s ince it was the 
main area tor nat ional agricultural product• auch as cot ton and grains. 

4 .  Region I I ,  with the exception o f  Kaeeala Province had had little 
smallpox for many years. 

5. Region III was inaccessible. It was known that amallpox was oc curr ing 
in that re gion , but it was impossible to conduc t a c ampaign there. 

Delay due to Closing of Sue z Canal : 

According to the Plan ot Ac tion , it was expected that work would start 
in September 196?. W ith the sudden flaring of the Middle East War in 1967 , 
c ame the closure of t he Sue z Canal , which compelled sea traffic to come around 
the "Cape" .  Thi• de layed the beginning ot January 1969 , when the first attack 
was launched in Re gion I. 

Constraints : The following is . a  list of constraints that hampered attack phase 
ac t i v i t ies , but wh ich were overc ome : 

1 .  The general state of the roads was extremely poor . S ome were 
traversed w it h  deep grooves and some were blocked with rocks and 
bushy undergrowth or surrounded with swamps that rendered cros s ing 
by c ar a foolhardy undertaking. 

2 .  Under such c ondit ions , the teams o ften had to walk for several miles 
t o  reach some infe c ted or suspected village o 

3 .  Environmental conditions were difficult and varied from the dreary 
and s tormy de sert in the North to the bushy and humid nature in t he 
South , where the rainy season extends for 8-9 months in some are as . 

4o The fear o f  react ions t o •cc inat ion deterred some people from c o
ope rating. They tr ied to e vade vac c inat ion in many clever ways .  The 
e lderly rolled themselves in s traw mats .  Some people hid in dome s t ic 
grainaries or burned false fire scars on the ir arms, then c laiming 
that they were vacc inated recently. Youngsters were c overed by 
mattresse s ,  hidden in boxes and cupboards or put in s traw baske t s  and 
hung down wells and pit latrines .  Great efforts were made t o  convince 
them of the benefits of vacc inati on and to dispel their magn ified and 
unfounded fears and to get the ir full cooperat ion. 
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CHAPTER ( 5 )  

STRAT�GY OF THE CAMPAIGN 

Introduc tion : 

The ob ject ive of  the programme was to  el iminate smallpox , once and for all , 
from Sudan. Following t he agreement be tween the Sudan Government and the WHO , the 
programme was rapidly developed and implemented and subsequently went through 
a series of  modi f ications in order to  mee t  changing situat ions . The programme 
evolved through the following stage s :  

1. Preparatory Phase (1967 - 68 ) :  This is  t he sub je c t  of  Chapter 4 . 

2. Attack Phase (1969 - 72 ) : Mass vac c inat ion , pass ive surve il lance and 
c ontainment . 

3 .  Attack Phase (1972 ) :  Act ive surveillance and c ontainment , with 
emphasi s  on pr imary vac c inat ion. , 

4 . Maintenance Phase ( 1973 - 76 ). Improvement of not i fication system,  chicken
pox surve illance , spec imens for laborat ory 
diagnosis  and reward. 

5 . Preparation for Review by Internat i onal Commission (1977 - 78 ) :  
Increased chicke npox surve illance and specimen · c ollec tion ,  preparat ion of 
documentation . 

At tack Phase in Region I (1969-72 ) :  

The ob jective of t he first Plan of Act ion was to  erad icate smallpox from 
Sudan by vacc inat ing the entire populat ion , if possible , in less than 3 years . 
This e ffort was to be accompanied by case inves t i gation , passive surve illance 
through health uni t s ,  and containment vacc ination. Upon comple t ion of this 
plan , a maintenance phase was to follow for as long as might be .  necessary . 

The first Plan o f  Ac tion took into acc ount the following considerat ions : 

1. The t ime schedule w ith respe c t  to  the total populat ion. to be covered in 
each prov inceo  

2. The number of  teams ( superv i sor , vacc inators and assessors ) required to meet  
the t ime schedule . The daily norm of vacc inator output was used to  calculate 
the number of vacc inators needed for e ach  province . 

3 .  The number of vehicles required.  This was calculated on  the bas is o f  the 
number of teams for each provinc e .  

4 .  The des ign of the system and fre quency for reporting smallpox case s .  

5 .  Surve illance  depended on notificat ion by existing health facilit ies . 

6 .  Assessment : Concurrent assessment of  vacc inat ion coverage and "take rates" 
was built into vacc ination act ivities from beginning. 

z . Containment vacc ination and epidemiological invest igat ion of reported c ases .  
From the be ginning a system was established for hav ing trained teams 
respond immediately to  not i fications of smallpox outbreaks and to  uncover 
the chain of transmi s s ion , to find the source of infection ,  to isolate the 
act ive c ases and contac t s , and to c arry out c ontainment vacc ination in as 
b i g  a c ircle around the outbreak as possible . 
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According to the Plan of Action ,  it  was expe cted that work would start in 
September 196 7 . W ith the sudden flaring of the Middle East war in 1967 , came 
the closure of  the Suez Canal , which compelled sea t raffic to come around the 
"Cape " .  This delayed the arrival of  the project  equipment , so t hat work could 
not be started be fore the beginning of January 1969 , when the first at tack 
was launched in Re gion I ,  the central sect ion. 

To set  in motion the Attack Phase in Region I, an administrative directive 
de fining field operat ions was prepared and distributed to all those concerned . 
The plan was to  finish mass vacc inat ion of Region I in 18 month s ,  but owing 
to several local hand icaps , it  took about 30 months . After comple ti on of 
mass vacc inat ion , Re gion I was put under surve illance with the necessary s taff 
and equ ipment .  (Tables 14 , 15 , 16 ) .  

At tac k Phase in Region II ( 1972) - Change in Strategy: 

When Re gion I was put under maintenance ac t ivit ies , the Attack Phase was 
carried to Region I I .  Bec ause of observed shortcomings o f  the mass vacc inat ion 
strategy ,  the s trate gy was changed to one emphasizing act ive surveillance and 
containment vacc inat ion. Mass vac c inat ion was cont inue d but it was aimed at 
cover ing primary vac c inati ons.  This new strategy stre ssed the following points : 

1 .  Ac t ive e f forts to discover any hidden o r  imported outbreak anywhere i n  Sudan. 

2 .  Regular ac t ive surve illance through vis its to all village s _  in the country at 
le as t onc e each year. Villages of old known foc i were to be visited more 
frequently. 

3 .  �nc ouragement of respons ible offic ials to report any suspe c ted cases.  
Identificat ion c ards to  be used. Smallpox-chickenpox different ial diagnosis  
charts to be  d istributed to all health fac ilities.  

4. Establ i shment of rout ine vacc inat ions and not i ficat ions by existing health 
fac ilities.  

5 . Mass vacc inat ion to be restricted to primary vac c inations and to vac cinat ion 
o f  contac ts of  infected persons.  

6.  The need to keep accurate and comprehensive records.  Four type s of records 
se rved this need � 

a ) Provinc ial SEP units and SEP H� in Khartoum should be notified by 
telegramme or telephone of smallpox case s .  These units must  keep 
records of such noti ficat ions . 

b )  Monthly smallpox vac cinat ion reports.  

c ) Smallpox ac t ive c ase search reports 

d ) Field assessment forms for act ive surve illance activit ies , 

Spec ial Procedure s in High Risk Areas : 

Certain areas in the country were ident i fied as having a high risk of being 
infected by smallpox. The following . special procedures were followed for such 
areas : 

1 .  All towns and villages hav ing any history of smallpox in the 2 years 
pr ior to the date of starting the Attack Phase were thoroughly inspe cted 
and vacc inated.  

2 .  All maj or towns and villages lying on main routes of communicat ions 
were surveyed and vacc inated .  
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PRIMARY .WD QE.VACCINUION'S GIVE21 nmmG THE ATTACK Table ( 14 ) PHASE 1262 • 1210 BY Bl.OVIBCE1 

movmCE 1969 1970 

PRI RE.V TO'l'AL WI RE0V TOTAL 

m.ue Nile !I. 178359 497685 676044 
I 80587 272'348 '529'35 

Blue liile s. 7710'3 181945 259048 I 94057 242750 '3'36807 

Darfur 294715 417'350 712065 I 214914 39'3625 608539 

Kardofe.n 228271 538071 766342 222001 665m 887778 

Narthern 5149 l27 5276 142898 56317 199215 

Kaseala I 914 1995 2909 I 192603 96561 289164 

Kaseala s 1260 8730 9990 5919 195'38 25457 

Upper Dile '381277 2904'37 671714 I 60607 87997 148604 

Bahz> El Ghasal 39281 28315 67596 I 93986 154493 248479 

Equatal'ia 67976 504'34 118410 I 96582 102612 199194 

Xllartoum 423'39 72864 115203 567 1788 2355 

Sub- total. 1316644 2007953 3404597 
I 1204721 209'3B06 3298527 

Umpeoi.fied 1573046 

G:raM Total I 1316644 2007953 3404597 1204721 2093806 4871573 

l'RDIARY VACCINATION AND :BE-VACCINATIONS GIVEN WRING Table c 1::p 
THE �ACK PHASE 12!! • 1212 llY l'!!.OVDICE1 

l'ROVINCE 12ll 12J2 

WI RE.V roJ!AL BU RE0V TOTAL 

I llJ.ue Bile lfo 43257 3026n '345928 : 44124 ll3705 157829 

: Blue lllile s. 68989 16'3973 232959 I '39972 72475 112447 

Darfur 109924 191487 '3014ll I 53312 183543 236855 

Kardofan 56287 217056 27334'3 : l94n lll8'35 131306 

:larthern 214'3 161'34 18277 10020 ll445 21465 

Xaasal.a :&. ll725 100223 lll.948 : 6150 92'344 98494 

Kassala s. 92774 35l888 444662 
I 

57347 233972 291319 

Upper Nile ll480 61865 73345 I 25491 128640 154131 

:Babr El Ghazal 221092 241684 462776 68497 275102 343599 

Equata1'ia 17990 64420 82410 I 65'385 170584 235969 

KhanOUlll 28979 28979 50645 154633 205278 

Sub-total : 6'35658 1740'380 23760'38 I· 440414 1548278 1988692 

Unapecified 1852496 

I Grand Total 635658 1740380 23760'38 I 440414 1548278 2268142 

=--====4= -=========:::=1=�-=m:= 

Unspecified figures nre given as total '980Cinated. 
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'!O'!AL l'RDWlY VACOIIA!IOIUID U.VACCDW!ICllS GIVm W!UJIG Table ( 16 )  
!HI 4ftACK 1'HASB 1969 - 1972 Bf H!OVIICE, 

H!OVIJrCE rozAL 

BU l!E,V 

Blll.• 111• •• 346327 ll.86409 
lllWI Ille S, 280118 66ll43 

Darfur 672865 ll86005 

Xardot1111 526020 1532739 

lanharlll 160210 84023 

Xuaala • 211392 291123 

ltaaaala s 157300 614128 

tipper Ille 476855 568939 

Ba11r n G1s1a1 422856 699594 

Bquaiar1& 247933 388050 

KJmotaaa 93551 258264 

Sub- 1;ol;al 3597427 7470417 

tJziapeoUie4 

� '!ol;al 3597427 7470417 

-

tJmpeo1f1e4 f1&1D'9e WVI giftn U iOtal. ftOOi.Jlaied, 

llJ1llllll 01 OAD3 Br l'!tOVDIOI 
1969 - 1972 

BIJJB JIL1I I lW!JIJB. I ltCllDOIAI ltASSALA. I HCB'l'B I llUM<ml I GllZIRA 
B, (+} I :B,Jele 

18 7 15 
67 89 2 261 19!5 

229 17 17 281 1 22 23 

ll 5 55 111 7 2 

258 22 139 481 3 297 I 255 

'WlAL 

1532730 

941261 

l858870 

20';8759 

244233 

502515 

771428 

1047794 

ll22450 

635983 

351815 

1106784-4 
1852496 

1292°'40 

Table (l?) 

I IQUAfCIW.1 B. llL I tJ1'PE 1p•z•L a IILI 
I I 

12 I - 73 
154 177 106 

157 I 516 78 
419 I 216 1 

742 709 I 258 I 
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1 VAOOIIA'!IC.S 
I Dllll!G XlWl I 
I 3,404,549 
I 4,8'7lr572 
I 2,'76,038 
I 
I 29268,192 
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3 .  Towns and v illages  bordering infec ted  o r  suspe c ted villages were 
c hecked and vacc inated.  

4 . Spe c ial c are was taken with refuge e s ,  labour camps , nomads and trans it 
c amps. 

The operat ion in Re gion I I  covered Kassala and Red Sea Provinces  only as 
Khartoum and Northern Provinces  had been prac tically free from ind igenous 
infect ions for a very long t ime . when operations were finished in Kassala and 
Red S e a ,  the se areas were put under surve illance , as were Khartoum and Northern 
Provinces.  All 4 prov inces  were provided with the  staff  and other resources 
re quired to carry on the work. 

Attack Phase in Region III ( 1972 ) 

The Attack Phase was started in this region in July 1972 , following the 
Addis Ababa Agreement , signed in March 1972 . This agreement ended the nat ional 
war , bringing unity , peace and tranquility  to t he South.  Trained personnel were,, 
moved t o  the South from provinces  which had entered the maintenance phase . 
These ersonnel remained  in the South unt il  the job was finished.  Operat ions 
were completed in December 1974 after which the re gion was put under surve illance 
with the staff and equipment required to carry on the work. ( Table 17 ) . 

Maintenanc e  Phase 1973 - 76 : 

In 1976 , about 4 years after the last c ase , a further improvement  was made 
by introduc t ion of the followin g :  

1 .  Establishment of  a noti ficat ion system b y  a l l  health units  using the weekly 
infect ions disease telegrams to  include nil smallpox report s .  

2 .  Establishment of  a monitoring system using a spe c ial c hart at t he provinc ial 
capital to check on sending the weekly telegrammes by the health uni t s  so 
as to  st imulate the units which were not doing so. 

3 . Health educat ion using every possible means available t o  propagate the 
importance of report ing of smallpox cases by officials and the public . 

4 . The reward , a financ ial reward , which at the be ginning was 10 Sudanese pounds , 
then 20 ,  later 50 and finally 100 pounds for every health offic ial including 
SEP personnel or a member of  t he publ ic who reported a case proved to  be 
a true case of  smallpox. 

5. Chickenpox surve illance : This was introduced and instruct ions were given 
for laboratory spec imens to  be taken in the follow ing si tuations : 

1 .  Severe chickenpox 
2 .  Death in chickenpox outbreak 
3. Chickenpox in patients without a vacc inat ion scar 

4 .  Whenever there was doubt or d i f ference of opinion 

Preparation for Certificat ion by Internat ional Commiss ion : 

Terminal act ivi ties , in addit ion to preparat ion of  documents ,  were to  
c oncentrate the  field activit ies on a spe c ial active search by mobile teams 
during October , November and December 1977 to  ensure that there was no s ilent 
t ransmission anywhere in the c ountryo 



The plan of  this terminal strategy was as follows : 
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1. A visit  by mob ile teams to as many villages as possible within this period. 

2 .  Vi l l ages t o  b e  visited were those not visited i n  1977 . The remote and 
di fficult to reach villages were to be given preference .  

3 .  The target  was t o  visit 50% o f  tbe v illage s  in the border areas and 
25% of the inland village s .  

4 o  While i n  the v illage , the teams should concentrate o n  the following: 

a ) Asking about presence of smallpox or rumours and investigating 
these . 

b )  Asking about chickenpox case s ,  investigating and taking spec imens 
accord ing to instructions. 

c ) Spreading the word about the reward and how and where to notify .  

d ) Certification of  village visits.  The team leader was to obtain 
a spec ial certificate s igned by the village leader or school master 
that the team had v i sited the ir village . 



SME/ 7 8 . 13  
p age 38 

CHAPTER ( 6 )  

VACCINATION ACTIVITIES AND ASSESSMENTS 

Plan of Ac tion :  

In the plan of  act ion for each province , the province was divided into 
operational areas . Each counc il was c onsidered as an independent operat ional 
area. A t ime t able was laid for each c ounc il t stat ing the date of start o f  
operat ions and date expected t o  finish. The team was supposed to  c over the 
whole population o f  the operational area before shifting t o  another area. In 
each operati oual area all towns , villages and nomadic areas were v isited.  Every 
house and every hut was visited .  The team leader on  visit ing every house will 
use the daily vacc ination form. In that form he will first record the name � f  
the household , all residents o f  the house by age group,  and whether present or 
not at the t ime of the visit .  He will then vacc inate all present hou sehold 
members.  Previous vac c ination must be checked first to  di fferent iate between 
primary and revacc ination. For those absent and expe c ted  to c ome back at the 
end of the day another visit must be paid to the house to vacc inate them.  The v 
team must not leave the village unless convinced that a high percentage o f  
c overage was achieved . Every week the supervisor o f  the unit w i l l  c omplete 
SP/BCG form No.  1 - A. From these weekly reports the public health o fficer in 
charge o f  the campaign will prepare monthly reports and comple te SE/BCG form 1 
B and forward t o  the provincial level H�. From the province the report will be 
raised to the central level.  

Method o f  Vacc inat ion : 

Be fore t he start o f  the campaign all vacc inators were. well trained  on how 
to perform proper vacc inations. The important points were properly explained 
to them. Then they passed a per iod of prac tical training in the field and became 
qualified for the job .  

S ite : The out er s ide o f  the area over the insert ion o f  the deltoid muscle was 
'Cii'O'S'en as a convenient site.  

Preparation of the site : The best is none at all . I f  the skin is obviously 
d irty it can be cleaned with a moistened piece of  c otton. 

Technique : The entire operat ion was done in shade . Exposure to sunl ight was 
always avoided.  A clean sterile bifurcated needle is d ipped into the vac c ine , and 
on withdrawal a droplet of  vacc ine suffic ient for vacc inat ion may be seen 
be tween the two prongs of the needle . Every vacc inator was supplied with two 
plastic  containers , one f i lled with 100 bifurcated needles ( sterile ) and the 
other empty for the used needle s.  Every needle is  used once and then placed in 
the container. The vacc inator holds the needle perpendicularly to the skin , 
his wrist rest ing against the arm of the person to be  vac c inated. Fifteen 
perpendicular strokes ( up and down ) o f  the needle are made rapidly in an area 
about 5 mm. in d i ame ter. The strokes must be suffic iently vigorous to induce 
a trace o f  blood at the vacc inat ion site .  

Assessment : Evaluat ion o f  the  extent o f  coverage and success o f  vacc inat ion 
are fundamental for determining the progress of the activity.  Knowledge on 
the part of vaccinat ors that the ir work is be ing c onstantly c hecked and , 
perhaps , compared with the work of  others introduces an element of 
mot ivation and indire ctly also plays a disc iplinary role.  

The operat ion o f  assessment used t o  s t art seven days a fter the end o f  
vacc ination ac t ivitie s  in the area to  b e  assessed. An assessment team l e d  by 



an assessment agent ( pensionable M.A. ) and well trained for the job was 
appointed for this purpose .  ( Table 18 ) . 

Assessment was done both for coverage and potency ofvac cine used .  
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Potency of vacc ine ased was che cked in primary vacc inations in the age 
group o-4 only. 

Coverage was checke d  in all those vac c inated  in all age groups. The s amples 
chosen for assessment ( both potency and coverage ) were supposed to be between 
5 and 10%. 

V i ll ages to be assessed were chosen on a random basis and also the houses 
in each village .  A table ef random numbers was used for this purpose . 

The assessment o f ficer at the end of the day c ompleted the daily asses sment 
tally sheet  and raised i t  to the Public  Health Officer in charge of the c ampaign.  
The PHO then completed the weekly assessment re turn SE/Form No.  llA. from the 
daily tally sheet s .  The monthly assessment re turn i n  SE/Form No . llB. was also 
completed by the PHO from the weekly returns. The monthly report was prepared 
by the PHI of  the provinc e and raised to the central level at the end of  the 
month. 

Re sul t s :  

Assessment : Instructions fixed t h e  size of the sample o f  the assesc3d 
population be tween 5 and 10% with selection on random sampling. The 
method to achieve this 10% was as follows : 

Firs t ly, to select  at random 40% of the villages vacc inated 
Secondly , in each of these villages the number of  houses to  be assessed in : 

a )  v illages with less than 20 houses • • • • • • • • • • •  

b) villages with 20 houses and less than 100 • • • •  
c ) villages w ith 100 houses and over • • • • • • • • • • •  

3 houses 
10% 
5 to 7% of houses 

This method failed t o  give the r equired size o f  sample ( between 5 and 10% ). 
The s ize of  assessed sample according to this - method was between 2 and 
3% only. 

The other alternative was t o  choose 50% of the village vacc inated by 
random sampling. In each village chosen for assessment 25% o f  t he 
populat ion of that v illage chosen for assessment 25% of t he population of 
that v illage ( registered in the vacc ination records) should be  assessed. 
This  me thod gave the required 10% size of sample . 

Potency :  Potency was checked i n  primary vacc inations i n  the age group 0-4 years 
only . The percentage of takes usually ranged between 93% and 95% and cont inued 
thus to the end of the attack phase .  At the beginning of the attack phase i t  
dropped t o  88% i n  Blue Nile North. Reasons for thi s  were attributed to mothers 
using lemon juice , cow dung and mud on the  vacc inated part o f  t he skin to  
prevent takes .  This reason was re jected. This  would not interfere with takes 
if vac c inia virus has been inoculated deep enough into the skin layers with 
a bifurcated needle . Spec imens o f  vacc ine incriminated for poor take rates 
were withdrawn from the field. 

Coverage : It  was noticed during the start of  the at tack phase that the 
assessed c overage was in all provinc es larger than t he coverage calculated 
on basis of the monthly vac c inat i on returns. This was attributed to the 
fac t that assessment was done in v i llages c ons idered well covered and not 
randomly selec ted villages as requested.  
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I t  was also not iced t h a t  there was great d i fference b e tw e e n  the 
e s t i mated number of populat i on in Reg ion I in 1968 ( 7 203 000 ) by o f f i c ial 
s ourc e s  and the a c t ual number o f  inhab i tants having been already under 
at tack ( 3 918 952 ) .  This d iff e rence was b lamed for the l ow c overage when 
c al c u l a t e d  on bas is  of e s t imated popu l a t i on by o f f i c ial source s .  

The following summary o n  ac c ompl i shed SP  vac c inat ions in  1969 and the 
1 s t  two quarters o f  1970 in Re gion I is  a very good example : -

N o .  o f  Popula t i on N o .  Acc ompl i shed Vac c inat i ons Cove rage based on 

O ffic ial S . E . P. T o t al 1 & 11 Grand O f f i c ial S . E . F .  
!Es t imate E s t ima te 1969 quarters • 70 Total Est imate E s t imate 

7 203 300 3 918 952 2 127 136 1 478 721 3 605 857 50 92 

Assessment of t ake rates and c overa�e by age groups and oy province is 
shown in T a b l e  19 for the pe r i od 1969-70 and in  Table 20 for 1971-72 , Take 
rat es  were un i fo rmly , exceeding 92% in all but one prov ince . Most were 
between 95% and 98%. 

Cove rage rates  in 1969 and 1970 were de termine d in Re gion I ,  wh i ch was 
at t hat t ime in t he attack phase . Very h i gh c overage rate s ,  almos t always 
above 90% was r e p o r t e d  in all age groups . As the attack phase moved on into  
Re gion II  ( Kassala ) and Re g ion III , the southern prov inc e s  in 197 1- 72 
c overage re maine d a t  t he same h i gh lev e l .  

D a i ly Output o f  Vacc inators : The reque s t ed daily output was 100 vac c i n a t i ons 

per vac c inator per day . Ac tual ave ra�e da ily ou tpu t  per vacc inat or range d  
be tween 25 and 35  vacc inat i ons pe r day . Sxpl an a t i o ns � iven for t h i s  were 
as f o l l ows : 

) 

a ) The ac tual number o f  work i n g  d ay s  was l e s s  than 2 5  - 26 days per mon th. 

b ) Camps we re shi fted on average once a month.  Five t o  6 days were 
lost in  this operat i o n .  Vac c inat ors were enga;ed i n  packing and 
shift ing o f  c amping c ommod i t ie s .  

c )  In performing house t o  house vacc ina t i ons , vac c inators l o s t  t ime in 
wai t ing outside the house to �et Derm i s s i on to enter the house . 
I n s i de t he h o u s e  v acc ina t o r s  worked as h � a l t h  educators and thus , 
much t ime was t aken i n s i de e v e ry h o u s e .  

Vac c inat ions Acc ompl i shed : S ince the start of the c ampa i gn in Fe bruary 1969 and 
up to the year 1972 in which the last c ase of smallpox was reported.  The 
fo llowing vac c inat i ons were pe rformed . 

Year 

1969 

1970 

1971 

1 972 

Primary 
Vac c ina t ion 

1 316 634 

1 204 721 

635 658 

440 414 

3 597 427 

= = = = = == = = = =  

R e -v a c c ina t i on 

2 087 953 

2 093 806 

1 740 380 

1 548 278 

7 470 417 

= == = = = = = = =  

N o t  Spe c i fied T o t al 

3 404 587 

1 573 046 4 871 573 

2 376 038 

279 450 2 268 142 

1 852 496 12 920 340 
= = = = = = = = = = = =  = = = = = = = = =  
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Tabl� �·20 show primary vacc inat ion and re-vacc inat ions given during the 
at tack phase ( 1969 - 72 ) by age - group and by provinc e .  

Obstacles and D i fficul t ie s :  

Due t o  the fac t that t he programme was hurriedly started , no surve ys were 
made of areas to be c overed in Re gion I. The plan of act ion was based on 
informat ion and stat i st ical figures taken from t he file s .  On implementat ion 
of the plan of ac t i on all e st imat ions were not corre c t  and what was supposed 
to finish in only 18 months took 32 months. 

In the plan of act ion natural condit ions wh ich would affe c t  the cont inuat ion 
of the c ampaign were not cons idered ( rain , for example ) and also other occasions 
l ike Ramadan during which people rejec ted vacc inat i on s  because i t  might break 
the ir fasting. 

Re j e c t ions of vac c ina t ion were not cons idered. Re j e c t ions t ook much t ime and 
were one of the reas ons for the poor daily ou� put of vacc inat ors . Thia was 
d iscussed in a meet ing held in the School of Medic ine in 1971. A recommendat ion 
was raised to declare the area in which the campaign is working an epidemic 
are a ,  so t hat vac c inat ion would be compulsory. This was d one whenever it was 
needed .  

Movement of Populat ion : 

Int ernal migrat ion was not fully cons idered. In Blue Nile Province for 
example , the c ampaign was for this reason shi fted from Shokreya R . C .  to Managil R .C 
Later an outbreak o f  smallpox oc curred i n  Shokreya R . c .  and the c ampaign there fore 
interrupted work in Managil and shifted to Shokreya R . c .  to c ontrol the 
outbreak. Th i s  t ime almost all inhabi t ants of Shokreya R. C .  were in Managil 
work ing as cotton p ickers . The campaign had to wait until they came back 
and it took double the time est imat ed to c over the area. 

The campai gn  once s tarted should 
t he work will be very much affected.  
S eptember and November 1970 when all 
engage t he whole c ampaign in Cholera 
following: 

cont inue unt il the area is covered or 
This happened in the period between 

vac c inat ion activities were stopped to 
vac c ina t ion. This resul ted in the 

a ) In Blue Nile North,  and in the same period ( Sept . - Nov . 1970 ) the 
campai gn was supposed to cover the populat ion o f  t he e astern area of 
Whi te Nile . This was the most suitable t ime to find t hem set t le d  in 
their v illages because t hey are semi-nomads. 

b ) The c ampaign started t o  c o ver t he are a  in December 1970 when the 
populat ion started to leave to the Ge zira for cotton picking. 

c ) Many villages we re found empty or with very lit tle populat ion. 

d ) T ime c onsumed in travelling was very much more than t ime actually 
c onsumed in vacc ination operat ions. This resulted in very poor 
vacc ination figures acc ompl ished in a very long period of t ime . 

Final Remarks : 

By the end of the attack phase in Re gion I the prograame atrategy was 
c onverted from mass vac c inat ion to surve illance and containment ac tivitie s .  
The high coverage achieved in potentially dangerous areas gave protec tion to the 
populat ion and with proper surveillance act iv i t ie s  c ontributed in a major way to 
maintaining the c ountry free o f  smallpox. 
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CHAPTER ( ? )  

SURVEILLANCE AND CONTAINMENT 

Introduc t ion : 

The Smallpox Eradicat ion Programme started i t s  act iv i t ies  early in 1969 
with a strategy based on mass vacc ination. This strategy was followed until 
July 1972 when the at tack phase was near ing completion in Re gion I ( Darfur , 
Kordofan and Blue N i le Provinces ) . Be fore start ing operat ions in Re gi on I I  
( Kassala Province ) a mee t ing was held to  review what had been acc ompl ished 
s ince the eradic at ion act iv i t ies  began. A decision was reached to  change 
the s trategy to surve illance and containment . 

Reasons for shift t o  surveillance and containme nt s trategy : 

1 .  In spite of  very high coverage , c ases of  smallpox were still  being 
reported in Re gion I. 

2. The process  of mass vacc inat ion proved to  be very t ime-consuming and 
expensive . For example , teams used to travel for more than 24 hours 
in some instances to  cover very small villages in the northern desert 
even though these v illages are very i solated and pre sented no danger.  

3. Epidemiological features of  smallpox we re not taken into cons ideration. 
All areas whe ther more crowded or sparsely populate d ,  whether along 
roads or far from roads , whether endemic or free , were treated the same 
way. 

4 .  Surveillance , which could b e  the most valuable techni�ue , was no t fully 
apprec iated.  

Surveillance and Containment  Act ivities  in 1971 - 72 : 

To perform surve illance ac tivities  properly and e fficiently ,  training the 
staff was e ssent ial. Two seminars were held in Decemoer 1971 ( 10 days each ) . 
The first one was in English for senior supervisory staff and the second in 
Arabic for surve illance agents.  The Seminars we re arranged by WHO . Senior 
staff from EMRO part icipated. 

After t he end of  t he seminars , proper surveillance systems were 
established in the provinc e s .  Surve illance teams were formed and team members 
were trained for the job by surveillance  officers and surveillance aF,ents who 
attended t he seminar . 

The suggested plan of act ion was to use surveillance ac tivi t ie s  to cover 
all villages on main roads and on border areas , all villages w ith schools , all 
risky areas and areas with previous history of smallpox , all labour attract ing 
areas , all major points of  entry from ne ighbouring countrie s ,  all re fugee 
camps , and all nomad areas and interrelated tribes.  

? 

Me thods adopted in surve illance and containment activities  were investigation 
of all reported cases , con firmat ion of the diagnos is , determinat ion of the 
source of  infection ,  backward tracing of the chain of  transmission , 
detect ion of  o ther c ases in the immediate area ,  and containment of  t he 
outbreak.  Outbreak containment involved i solat ion of  the patient at home 
or in an isolat ion hospital , quarant ine and vacc ina tion of c lose c ontac t s ,  
and vacc inat ion of  o ther residents in  the area a s  well as spec ial groups at 
risk. 
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The epidemiological invest igat ion following discovery of a smallpox case 
c an be generally divided into two parts :  talking t o  the patient and tracing 
persons whom the pat ient may have infected.  

Talk with the Patient : This is done when the pat ient is discovered , to 
collect bas i c  information. This basic . informat ion includes basic 
biographical information about the patient ( name , age , sex , place of  
residence ) , date of  onset of disease , the pat ient ' s  vacc ination history 
( whether vacc ination scar is present or not ) , the patient ' s  source of 
infect ion and possible contact s  during the time he has been infe c tive 
( i . e . , s ince the beginning of rash ) . 

Somet imes the smallpox patient is not c o- operative and doe s  not 
supply true informat ion. In such c ase s ,  members of the surveillance team 
are we ll trained t o  colle c t  information from members of the pat ient ' s  
family or relat iveB either a t  home or in quarant ine . 

Trac ing Contac ts : All  places the pat ient has been since he has been infe c t ive 
mus t  be visited and attempts must be made to t race and vacc ina te all 
persons who have come in contact with him during this time . This act ivity 
has two main objective s :  One i s  to c ontinue and expand the e pidemiolo-
gical inves t i gat ion. The other is to implement c ontainment measures 
without delay for all people who may have been infected.  

When visiting the pat ient ' s  residence all family members are 
examined to detect  rec overed smallpox c ases or even fresh cases. Visits 
may be  extended to other places from which infe c tion could have been 
contacted such as the patient ' s  place of work and households of neighbours 
or friends who have had a s imilar disease . A visit should also be paid 
to the health unit and the she ikh of the village to collect  more information. 

To de termine the source of infec t ion and trace the chain of 
transmission two quest ions must be answered : 11How and from where did the 
pat ient contract the infe c t ion? " ;  and 11To whom ( or where ) has the 
patient already spread the infection? " •  

The following figure illustrates how to calculate the approximate 
date of the pat ient ' s  infect ion so that the source can be traced. 

Exposure Incubat ion Period Fever Rash 

t 7 16 Days 

Containment me asures :  

These must go in hand with the epidemiological investigat ions.  Containment 
measures are always in c ompet it ion with infection which is already going on, 

so containment must start immediately if it is to  control the outbreak. 

The ob j e c t ives of containment measures are to prevent in fec tion and to 
increase the immunity level in the community. 

Measures to prevent infection inc lude isolat ion of the pat ient at home 
or in quarant ine , quarant ine and vac cination of all close c ontac ts , vaccinat ion 
of o ther res idents in the area and spe c ial groups at risk. Residents and 
spec ial groups who may have been infec ted should be kept under daily 
surve illance for 16 days . Two other measures are detect ion of other cases 
by house to house searching, and by making a return visit to the area 2 to 4 
weeks later to make sure no cases were missed. 
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After be ing prope rly traine d , surve i llance teams s tarted a c t ive surveillance 
in Kas sala Province in March 1972 . All this t ime Kassala Province was still in  
the  a t t ac k  phase . The t e ams detected  many outbreaks and c ontained t hem 
properly . The spread of infe c t ion was greatly minimized by qui c k  report ing 
by the med i c al servic e s  through : ( 1 )  t he i r  estab l i shments and staf f ;  ( 2 )  proper 
i nve s t i gat ions of  e ach repor t e d  c ase by surve illance age nts ; ( 3 )  the 
imp lementat i on of imme d i ate  c ontainment  me asures ,  and ( 4 )  e pidemiologic al 
invest i gat ions.  Kass ala Prov ince reported i t s  last c as e  in July 1972. 

In t he southern prov inc e s  the c ampaign be gan in July 1972 . The Ad dis  Ababa 
Agree ment restor ed peace in the South and made it easier for t he surve illance 
t e ams to v i s i t  parts  o f  the se provi nces which were inac c e ssible b e fore . The se 
ac t i v i t ies were very i mportant because the three southe rn prov inces were t he 
main hyper-endemic area o f  the c ountry at this  t iwe.  

An intens ive se arch was made i n  the S outh by all personnel , inc lud ing 
v ac c inat ors , be fore v ac c i nat ion ac t iv i ti e s  we re begun . Ten out breaks were 
d is c overed in Equatoria , 17 i n  Bahr El Ghazal and 1 in Upper N i l e .  A s e c ond 
se arch disclosed only 6 new outbreaks and after November 1972 , no new outbre aks 
c ould be foun d .  Thas , under a proper surve i l l an� e sy stem t he S o u t h  reache d  
�ero smallpox leve l only 6 months after the c ampaign s t ar t e d .  

Surve i llance A c t i v i ties  1973 - 1978 : 

After t he last c ase o f  c onfirmed smallpox in Sudan was reported in Dec ember 
1972 , survei llanc e ac t iv i t ie s  cont inued and several forms of ope rat i ons were 
implemente d aiming at one target , to prove beyond doubt, that smallpox no longer 
existed  in the c ountry. 

Priorit ies for 1973 were : ( 1 )  to o i sc o ver any hidden or i mported c ases 
anywhe re in Sudan ; ( 2 )  to e s tab l i sh rout ine vacc in,· t ion programme s  by re gular 
v i s it s ;  ( 3 )  t o  int e grate rout ine vac c inat i ons into l o c al health unit  
ac t iv i t ie s , and ( 4 )  t o  e s t ablish c ase search ac t i v i t i e s  in  v illage s wh ich  must 
be v i s i ted twice  e ach year .  Such v illages included border v illage s ,  old foc i 
v i llage s ,  and v illage s  in r i sky areas.  In such village s cas e  searc hing mus t  be  
done  on a house t o  house b as i s .  

Two main k inds o f  surv e illanc e ac t i vi t ie s  were c arried out : ( 1 )  ac t ive 
surve i ll anc e , whi c h  includes the ac t i v i t ies c arried out by surv e i llance teams 
in the provinc e s ;  and ( 2 )  passive surve il lanc e , whi c h  depends mainly upon 
reports rece ived from health e s t abl ishments in the province s.  

The  plan of ac t i on for act ive surve illanc e has  t wo forms o f  operat ions. 
One i s  c ase search and the ether i s  c ombined surve illance and immunization 
ac t i v i t i e s .  Vacc ina t i on c overage was maintained at a h i gh level ( T able 21 ) .  

Under c ase search ope rat i ons , vi llages w i th old outbreaks , border village s 
and v i llages in r i sk areas were searched house t o  house twice a year . Spe c ial 
t e ams were forme d for t h i s  type of  operat i on . No vacc inat ion ac t i v i t ies were 
per forme d .  

Under c omb ined surve illanc e and i mmuni zat i on ac t iv i t i e s ,  spec i al teams 
were formed to c arry out b oth surve illance and immun i zat i on ac t iv i t i e s .  The 
WHO i dent i f icat ion card was used by the t e ams in the ir c ase search ac t i v i t ie s .  
When v is i t ing the v i llage the team leader inqu ired about the presence o f  
smallpox wh ile the team members were pe r forming vac c ina t i ons.  H e  c ontac ted 
the vi llage leader s ,  heal th personnel , school pupils and t eachers.  All 
suspe c ted cases were inv e s t i gated immediately.  All smallpox rumours were also 
inve s t i gated.  

· 

Lat er on , vac c inat ion surveys were intro duced as part of  the surv e i llance  
activi ties . Another me thod , pockmark surveys was  also  introduced.  Two  age 
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groups were sub j e c t  to pockmark survey .  Those under 6 years and those 6 years 
and ab ove . All children with pockmarks dat ing to an illne ss occurring s ince 
Dec e mber 19?2 , were reported and investigated immediately. 

Seventy one months ( up t o  November 1978 ) has passed now since the last 
smallpox case in the country. In spite o f  ac t ive surve illance and vigilant 
case searche s  which covered the whole country , no evidenc e of smallpox has 
been found in Sudan during this t ime . 
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CHAPTER ( 8 )  

THE ROLE OF HEALTH UNITS IN REPORTING SMALLPOX 

Introduc t ion:  

The  key t o  smallpox eradicat ion is surveillance ; the detection of 
smallpox case s .  Surve illance c an c onsist of  any me thod used to detect  
case s .  Surve illance methods can be divided into two broad categorie s :  
ac t ive surve illance and pass ive surve illance.  

Active Surveillance : 

Act ive surve illance means aggressive village by village and house t o  
house searching for case s b y  teams spec ially trained for that purpose . 

Passive surveillance : 

Passive surveillance means the system whereby reports of  c ases are 
delivered to stat ic health fac i l i t ies.  A purely passive surve illance system 
is one in which  health personnel sit in their offices and wait for re port s 
to  be brought t o  them. Successful smallpox programmes have utilized systems 
c ombining both act ive and passive survei llance . The Sudan SEP used such a 
c ombined system. (Table 22 ) .  

Type s of  Passive Surve illance : 

There were two t ypes of  rassive surve illance that reported smallpox 
c ases t o  the Sudan SEP. One type was through workers of the health  system. 
The other type was through private c it i zens of  the community .  

The private c it i zens o f  t he community normally have no regular system o f  
report ing infe c tious diseases l ike smallpox. Whe ther the private c it izen 
is a villager , a teache r ,  or a village chie f ,  smallpox reports will depend on 
how e ducated he i s  about the d i sease . I f  he knows how t o  recognize smallpox 
and the benefits  of reporting it , he will most  likely report cases to the 
proper offic ials. This latter point c oncerning being educated about the 
disease also applies to workers of the health system. 

A first priority for the Sudan SEP was to give much attent ion to the 
health education of the c ommunity with espe c ial stress  to the wide spread 
network of  static health units.  As these health uni t s  had a definite system 
for report ing smallpox and othe r  d isease s ,  the Sudan SEP wanted to utilize i t  
to  the fulle s t  advantage .  

Infectious D isease Report ing in the Sudan : 

Dressing s t at ions and d ispensaries are required t o  report certain 
infe c tious diseases monthly to the local or district  hospital. The 
hospit als send weekly reports to the Provinc ial Medical Officer of Health 
( PMOH ) who in turn sends weekly reports to the Minis try of Health in Khartoum. 

Cases of  smallpox are to be inc luded in the reports sent to hospit als , 
but they must  also be reported  immediately by the most exped ient mean s ,  
whe ther this is a tele gram o r  a five-day walk on foot.  ( Table 22 ) . 
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Table ( 22 )  

Prortnae Hoep1tala I Heal th a.mre. I �- DnllaillC BW.Ucu I 'fatal 
ltm.rtCWll 14 33 " 90 173 

Red Sea 4 5 J4 37 60 
lula1a 7 13 43 82 l.4' 
Blue Ille 9 4 35 144 192 

Geldft 16 31 94 202 343 
1'111 te Bile 8 T 2' 93 134 
'll'pplll' 111• 8 ., • 2'5 62 
B;uatari& 9 2 29 90 1'0 

Br.h1" Bl Oual T 1 23 16 1C17 
Sclllth :n.rfur 6 ' 26 28 63 
llarth :n.rfur 5 10 38 38 91 
.. .. s. Xar4ofan 1!1 12 76 153 256 
111• ! lcrthern 19 35 122 158 334 
Total 127 159 590 1,214 2,090 

Percent; r4 l!!Epeoted O�oable �· Jlepana � Beoeind, Table < 22> � llCl1'Ul1 Je. - »eo, im 

Pl'oYUlo• I loo ot Peroent ot lllpeotecl. Bepana Reoeind 
I HOltp1 tal.9 
I Cll' Health I JU. I hbo I Jllre ' Apr. ' .., ' Jum I J� I Aug.a Sept. I Ocie I IGYe ' Dec. 

Oentrell 

I KhlrtCIUlll 42 86 79 86 90 79 64 48 38 I 69 I 83 I 69 I 64 I 
Red Sea 5 80 80 80 - * 

I 100 100 100 100 I 100 I 100 I 100 I 100 I I I X..Bllla 7 100 100 100 100 I 100 100 100 100 I 100 I 100 I 100 
I 100 lll.ue Bile 11 27 82 I 82 45 I 45 I 55 55 73 I 18 I 91 I 91 82 Guira 18 67 67 I 44 50 I 50 56 39 I 56 I - I -

w. 111• 8 I 100 100 I 100 88 I 100 75 88 100 I 25 I 50 88 88 I 
s. llm.'fUr 6 I 17 34 I 17 67 Tf 17 34 I 34 I 17 34 34 
'· llm.'fUr 5 I 100 80 I 100 I 100 60 40 80 20 60 I 20 20 I 60 Xard,otan 7 43 57 43 43 57 57 - I 71 I 
liCll'tharn l.G 20 I 100 I 100 30 I 20 I 60 40 I 90 I 90 I 90 go 90 
Upper Ille 12 I 42 42 I - 33 I 50 I 42 42 I 42 I 42 I 42 I 42 I 42 
Bquataria 10 I - I 40 50 I - I 50 60 I 70 I 70 I - I 70 I -
llllm' El Gua1 7 I 57 43 I 43 5 I 43 I 57 43 I 43 I 43 I 57 ' 43 I 43 
To11al. 148 I 6zC I 

72% 
I 7"1i I 58',C I 6o,C I 6� I 6� I 

&zC' 6o,C I 65� I 
6«C

' 7� I I I : I I I 

* ( - ) in4ioates intarmiion not nailable. 
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Comparison of Repartipg at Cases by Active am Passive Surveil.la?lce 

Province Total Passive Surveillance : Aqtive 

Table ( 23 )  

% 
: Forms :Health unit: <%, PriTS.te % : Surveillance: 

Reparte I : Citizen 
: Reports 

: . 
Kordof an . 93 32 . 35 3 3 58 62 . 
Darfur 5 1 20 l 20 3 60 . . . . 
Blue 'Nile 200 40 19 5 3 163 78 

liorthern 2 2 = 100 : -: : : 
Kaase.la 188 65 34 7 4 ll6 62 
Equataria 612 ll2 16 : 382 63 ue 19 

Bahr El Ghual : 50 : 20 : {) 7 14 23 46 
: 

Upper Nile 66 43 65 8 : 12 15 23 

: 
1224 315 I 26 I 413 33 496 . =� _ __;_ · =  

Percent of Expected COJllllUnicable Diseases Reports Actually 

Rece1ved1 bz month1 AEil - December 1�16 Tabl e ( 24 ) 

Province Boo of Per cent of �pected Reports Received 
Hospitals 

: Health Apr. � June July Aug. Sept. : Oct. : Nov. :Dec 
Centres 

Khartoum 10 80 60 60 60 68 68 I 88 88 - *  
Red Sea 5 100 100 80 100 60 60 60 80 80 
Kassala 6 100 100 83 83 83 83 I 100 100 : 100 
Blue Nile ll 64 81 64 73 73 73 - . 73 . 
Gazira 17 : 94 11 88 82 76 76 82 82 76 
W. Nile 8 - • 75 50 50 100 25 . 
s. Darfur 6 33 50 33 17 17 17 17 

N. Darfur 5 50 40 I 40 40 40 40 40 40 
Kordofan 7 57 57 57 71 42 72 72 71 

Northern 10 60 60 70 . 50 70 70 100 : -,. 
Upper Nile 12 17 50 33 42 42 42 42 42 42 
Equatoria . 10 70 80 70 80 80 70 70 . 

I 
Bahar El Gazal.: 7 100 100 100 100 65 : 

100 100 57 

Total ll4 : 6% 66"fa 6.f% 68% 59% 63% 76% c 1% 58% 
== ===*==--· -==*=-=-*===*---'t'====i: ·- �= 



Evaluation of  Passive and Ac tive Surve illance Report ing of  Smallpox : 

Case investigation froms are available only for 1224 of the 3144 
smallpox c ases reported in Sudan from 1969 to 1972. Table 23 shows how 
these l 224 cases were brought to the attention of the Sudan SEP : by 
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case search ( ac tive surve illance ) or by report s of health uni ts and private 
c i t i zens ( passive surve illance ) . This table shows that 59% of the l 224 cases 
c ame to the at tent ion of the Sudan SEP through passive surve illance means ( 26% 
by health units and 33% by private cit izens ) while the other 41% were found 
through ac tive surve illanc e .  It should be noted  that the c ases brought to 
SEP attention by private c it i zens i s  much higher for Equatoria Province 
than it  is for any of  the other provinces.  This c an be explained by the 
fact that until the end of 1972 , active surveillance was not possible in 
many parts of Equatoria , e specially eastern Equatoria where most of the 
smallpox was. The data from Equatoria overstates the contribut ion made by 
private c itizens for Sudan as a whole.  Indeed , if  the data for Equatoria 
is  exc lude d ,  the percentage of cases reported by private c i tizens drops to 5%. 

Changes in Reporting System:  

After 1972 , as i t  became more and more certain that Sudan was no longer 
smallpox endemic , the SEP felt an increasing need to have an e ffective 
report ing system ( passive surve illance ) throughout the country . A reliable 
national reporting system was needed that could be supplemented by the 
active searching of  SEP teams . Posit ive ac t ion was taken on 27 January 1976 , 
in a mee t ing between SEP staff and the Director of  Epidemiology and Infect ious 
Disease s ,  during which guidelines for an improved nat ional infec t ious disease 
reportin� system were estab lished, 

The implementation of  the improved report ing system started in April 
1976 . Table 24 shows the reporting e ffec iency of  114 distric t  hospitals in 
Sudan for the period April - December 1976. Table 25 shows the same 
informat ion for all of 1977. 
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CHAPTER ( 9 ) 

HEALTH EDUCATION AND COMMUN ITY ROLE IN SMALLPOX ERAD ICATION PROGRAMME 

It i s  now recogni sed t hat educat ion in ma t t ers of heal th and the cont rol 
of d isease is e s sent ial for the promo t i on of he al t h i e r  ways of l iving.  It  
i s  o f  v i tal importanc e t o  gain  the  c ooperat ion of people affe c ted  b y  the 
health measure s , and th is c an only be achieved by a pro c e ss of educat ion 
which leads t he pe ople to unde rs tand t he re asons for the sanitary me asure s.  
It  is  well  known that health educat ion is t he cornerst one in  the suc c e s s  
o f  any he alth programme b y  me ans o f  wh ich t h e  public c an b e  c onvinced o f  the 
bene f i t s  they c an gain from c ooperat ion w i th the au thor i t ie s  c onduct in& any 
health activities  in the ir area .  

Smallpox is a de eply rooted disease i n  the Sudan and the vac c inat ion 
c ampaigns and all the c ompl icat i ons c aused by vac c inat i on were known s ince 
1925. In order to �ain public  support for the e radic at ion pro gramme health 
e ducat i on through mass media was adopt ed on a large scal e .  However , the most 
important approach was through personal contac t by the vac c inat ion t e ams who 
were go ing from house to house . 

H e alth Educ at ion Among H e alth Staff : 

Frequent mee t ings were held durin� the preparatory phase and at tac k  phase.  
Pamphlets , posters and  leaflets were a l so sent  t o  the  prov inc ial health le aders. 
Training seminars were he ld for prov inc ial health leaders t hrou gh W . H . O .  
c oordinat ion . 

Che ck-posts : 

The se were s e t  up  on almos t all the main roads , in railway stat ions , border 
village s  and marke t s .  The main purpose was to check f or smallpox c ases and 
pockmarks and to t e l l  about SEP. The same procedures were followed through 
the maintenance phase . The loc a t i on o f  t hese c he c kposts is shown in F ig 14 

Spe c ial A c t iv it ie s  at t he Nati onal Level : 

During t he attac k  phase and after t he reward was estab l i shed loud speakers 
were adjus ted  t o  Land Rovers to use dur i ng the ir tour round the v i llage s  t o  
d i f fuse heal t h  educ ation.  Mass media were used a s  foll ows : 

1 .  Le t ters and posters were sent to all medi cal and envi ronmental health 
departments and to the Army Medical Corps , religi ous leaders , membe rs 
o f  rural c ounc ils , p ol i t i cal and soc ial leaders and sport clubs.  ( Fig. 1 5 , 16 ) 

2 .  I t  was also made poss ible for the health educat ion sec t ion o f  t he Minis try 
o f  He alth t o  give many talks to the pub l i c  on the rad i o .  

3 .  S ome o f  t h e  most w idely c irculated newspapaers held sess ions w ith  the 
SEP Dire c t or abou t  SEP . 

Prov inc ial A c t i vi t i e s :  

Each Minis try o f  Heal th made i t s  plan t o  c ontac t the pub lic to have 
their trust and c oope ration. The following were the main me thods : -

Prov inc ial c ounc il  members were t old about the plan.  Meet ings for 
health staff were called for and guidelines and posters w ere 
distributed . Lec tures  were printed to be distributed t o  the 
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pub l i c  in marke t s ,  gathering areas , schools and c lubs, district towns 
and v illage s .  

SEP teams were we ll traine d  on t he sub j e c t  mat t e r .  In c ommunicating with 
minorit i e s , whe re Arab i c  is not eas i ly unde rstoo d , people from such 
groups were appoint ed  as vacc inators and e ducators. 

World Health Organizat ion Day 7th April 1972 

All prov inc e s  and d is tr i c t s  throu�hout the c ountry part ic ipated in t he 
W orld Health Organizat ion anniversary in April  1975 . The main sub j e c t  was 

"Smallpox , Point of No Return" , with lec ture s ,  group d i sc ussions , posters , 
f ilms , exhib i t ions showing ac t iv it i e s  o f  smallpox c ontrol . 

Generally , health educ at i on e f forts were very succe s s ful and the pe ople 
were very c ooperative.  Many suspec t e d  c ase s were reported by the public 
s e e k ing the reward . 

FIGURE XV 

REWARD POSTER ( ARABIC ) 

See Annex VI (p age 1 1 4 )  

FIGURE XVI 

REWARD POSTER ( ENGLISH ) 

See Annex VI (page 1 1 5 )  

) 



CHAPTER ( 10 ) 

SURVE ILLANCE ACTIVITIES DURING MA INTENANCE PHASE PERIOD 
1973 - 1976 

Introduc t ion : 
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During the 1969 - 72 "attack phase" o f  the Sudan SEP , programmes 
strat e gy gradually shifted from one of  mass vacc inat ion to  one of  
surve illance and containme nt . By the end of  1972 , Sudan had experienced 
its last  &mallpox cas e .  By mid - 1973 the Sudan SEP staff were becom ing 
increas ingly confident that there was no more smallpox in the country. 
W ith this realizat ion came the need to change the programme strat e gy again ; 
this t ime to one of thorough and me thodical , rural counc il by rural c ounc il  
searches of eve ry province that c ould be  documented and held up as evidence 
of Sudan ' s  smallpox free status. Thus the maintenance phase period of 
1973 - 1976 was begun. 

Maintenance Phase Ac t ivit ies :  

Maintenance pha se ac t ivities required that all areas o f  the country be 
searched by SEP teams on at least  an annual bas i s .  Certain areas , such as 
the areas of last known foc i and areas felt to be at h i �hest risk of smallpox 
importations were to be searched on a more frequent bas i s .  In addition to 
act iv i t ie s  by SEP personne l ,  cooperat ion from the pub lic a�d from static 
health facilit ies was ac t ively encouraged . 

Maintenance  phase ac tivities can be divided into those performed by SEP 
personnel and those performed by non-SEP personnel .  

SEP Personnel 

SEP personnel were responsible for smallpox surveillanc e .  The Sudan SEP 
surve illance methods were ac t ive surveillance methods , which t ook several 
forms and which were carried out by mobile and non-mobile teams. 

Mobile Team Ac t ivitie s :  (Table 26 )  

Intens ive Searche s :  Along the areas bordering Zthiopia i n  Upper N i l e  and 
eastern Equat oria Provinces , SEP mob ile teams conducted thorough and 
me thodical intens ive searches.  These searches were spe c ial e fforts  
which util ized SEP personnel from several provinces  so  that a large area 
c ould be covered in a short period of time .  During the searches 
traditional and v illage leaders , health fac i l i t ie s ,  other government 
fac ili t ie s  ( such as schools and police stat ions ) and major marke t s  were 
visited.  Suspe c ted c ases  that  came to  the attent ion of the teams were 
inves t i gated immediately and spec imens were taken whenever the diagnos i s  
was i n  quest ion. The se searche s served the dual purpose o f  uncovering and 
diagnosing all suspic ious rash illnesses for ent ire geographical areas 
while at the same t ime documenting the absence of smallpox. 

House to House Searche s :  Rout ine surve illance by provinc ial smallpox 
uni ts involved house to  house searches. During e ach year the teams 
visited as many towns and villages in' the prov ince as possible . 
carrying out house t o  house searches for smallpox in each town or 
village . During 1973 and 1974 , house to house searches were carried 
out at least twice each year in are as known to have had smallpox in 
1972. 
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NUMBER OF PLACES SEARCHED FOR SMALLPOX B Y  PROVINCE B Y  YEAR ( 1973-1976 ) Table ( 26 )  

P R O V I N C E  YEARS V I LLAGE/ CHIEFS HEALTH SCHOOLS POLICE 
CAMP ESTABLISH. STATIONS 

KHARTOUM 1973• 
1974• 
1975 99 26 65 121 22 
1976 279 399 159 215 29 

RED SEA 1973 - . 53 70 75 14 
1974• 
1975 3 - - 38 -

1976 143 245 112 59 42 

KASSALA 1973 385 365 163 123 116 
1974 211 210 125 139 88 
1975 61 4 8 12 5 
1976 272 307 118 112 56 

BLUE NILE 1973 154 118 99 - 6 
1974• 
1975 52 44 23 13 9 
1976 141 155 50 42 18 

GEZIRA 1973 33 4o 36 78 6 
1974 11 19 11 13 -

1975 62 112 48 102 6 
1976 433 649 147 291 12 

WHITE N ILE 1973• 
1974• 
l.975 17 23 16 12 7 
1976 6 5  1 4  52 39 19 

KORDOFAN 1973 239 591 122 304 55 
1974 125 318 96 202 44 
1975 13 62 6 26 3 
1976 178 338 68 153 23 

DARFUR 1973 61 40 24 12 4 
1974 Bo 100 35 52 16 
1975 Bo 126 44 77 25 
1976 293 529 44 104 16 

UPPER NILE 1973 259 304 42 53 42 
1974 440 666 83 75 79 
1975 13 13 4 - 4 
1976 33 83 7 7 13 

BAHR EL GHAZAL 1973 62 34 17 8 17 
1974 74 172 42 27 25 
1975 33 56 4 24 9 
1976 63 61 51 15 13 

EQUATORIA 1973 175 159 100 35 41 
1974 234 - 117 92 40 
1975 17 15 7 2 -

1976 62 38 44 24 27 

NORTHERN 1973* 
1974* 
1975 75 9 11 7 8 
1976 92 167 35 45 7 

• CASE SEARCH ACTIVITIES CARRIED OUT BUT NUMERICAL DATA NOT AVAILABLE 

MARKETS 

33 
52 

47 

-

51 

97 
51 

3 
46 

12 

7 
13 

14 
l 
4 

13 

10 
16 

93 
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50 
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6 
-
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-

20 

-
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-
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9 
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4 
-

l 
l 
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-
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52 

11 
23 

-

2 

14 
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15 

-

33 
60 

-
-

-

-
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6 -

- -

- -

- -

- -

112 3 
82 3 

- -

- -

19 -

- -

- -

24 1 -

2 -

105 I 190 
80 I 14 

- -

53 -

76 -
- -

- -
- -

- -

10 5 
- -

41 -

32 66 
32 74 

- -

- 2 

- -

27 -

- -

- -
---

3 25 
4 49 
- -
- -

---

- -
- -

Ref Monthly Re ports 
(1973/76 ) 
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Pockmark Surveys : Headquarters and provinc ial SEP personnel have 
periodically c arried out pockmark surveys in selec ted areas of the 
country. Pockmark surveys provide useful surve illanc e informat ion : 
children born after t he l ast  known smallpox case who have pockmarks 
indicate that undetec ted foc i have existed , while no pockmarks among 
these same children indicate that the last c ases occurred when the 
SEP says they did ( Chapter 14 ) .  

Chickenpox Outbreaks : During the t ime that Sudan was smallpox endemic , 
mild smallpox c ases were often reported as chickenpox c ases 
( Chapter 15 ) . For this reason , SEP surve illance of chickenpox out
breaks was an important part of maintenance phase act ivities . SEP 
personnel visited as many reported chickenpox cases as possible . 
Spec imens were collec ted from serious cases .  All reported chicken-
pox deaths were investigated. 

Non-Mobile Team Activit ie s :  

Check-Posts.  SEP personnel were assigned t o  various check-post s ,  which 
were established on heavily travelled roads around the c ountry for 
smallpox surveillance purposes .  The se personnel screened travellers 
for smallpox cases and que sti oned them about news of smallpox in their 
home areas. Vacc inations  ( mostly primary ) were also given,  but fewer 
re-vacc inat ions were done each year . (Table 27 ) . 

Stationary Health Fac ilitie s :  SEP personnel were also assigned to 
certain stat ionary health fac ilities to ensure that proper smallpox 
surveillance was being c arried out at the facility. Bec ause of  
limi ted staff , it was only possible to assign such staff at those 
fac ilities where the dan ger of  smallpox was felt to be greatest ; 
near last known foc i  or near areas where import ations were most 
likely. 

Non-SEP Personne l :  

The Sudan SEP was not large enough to d o  the entire j o b  o f  smallpox 
surve illanc e using only its own personnel .  Non-SEP personnel were needed 
to  supplement the e fforts of the SEP so that there c ould be an e ffect ive 
surve illance system for the entire c ountry, 

Static Health Fac ility Surveillance :  Those stat ic health fac ilitie s  
to which the SEP c ould not assign personnel were visited and asked t o  
carry out smallpox surveillance a s  part o f  i t s  regular duties.  The 
staff were given instruct ions on how to recognize smallpox and what 
to do if suspected cases were encountered.  Visual aids and vacc ine 
were also given to the facilit ies.  

Static Health Fac ility Report ing: Static health fac ilit ie s  were enlisted 
as report ing points. The public was instructed to report suspe cted 
smallpox cases to the nearest health facility. Facility staff were 
instruc ted to forward such reports to the nearest hospital or SEP 
office by the quickest means available . 

Report ing by the Public : Tradit ional and local leaders , s chool teachers , 
police , other government offic ials and the public as a whole were 
urged by various means to be on the look-out for smallpox and to report 
suspec te d  cases to the neares t  health facility or to the neares t  SEP 
offic e .  Thia e ffort was st imulated by a reward incent ive which was first 
introduced in November 1975. 
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The f irst reward offered was for ten Sudanese pounds.  Anyone reporting 
a smallpox case ( if  c onfirmed ) would receive ten pounds from t he SEP. 
Announcement o f  t he reward c aused many reports at  f irst but none o f  the 
reported c ases turned out to be smallpox. In May 1976 the reward was 
increased to  50 Sudanese pounds. A gain many reports were rece ived , but 
again none of the reports turned out to be smallpox. In July 1977 the 
reward was increased to 100 Sudanese pounds , but up to the present not 
a single report has turned out t o  be smallpox. News o f  the reward has 
been spread by means of radio , newspaper s , posters and by SEP personnel 
and other publi c  health workers.  

Conclusion : 

During the maintenance phase period o f  1973 - 1976 , smallpox surveillance 
ac tivit ies have been c arried to every area of Sudan , and repeatedly to those 
areas ( last known foci and certain border areas ) where it  was thought most 
l ikely for smallpox to  be present . Despite these strenuous and comprehensive 
ac t ivit ies , no cases of smallpox have been found s ince the last case 
occurred in Bahr El Ghazal Province in December 1972.  Table 28 indicates the 
comprehens ive nature o f  the surve illance ac t ivities  of  1973-76 . 
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CHAPTER ( 11 ) 

REPORT ING AND R�CORD ING P ROCEDURES 

I n t r oduc t i on : 

S in c e  t he b e ginn i n g  o f  mode rn me d i c al s e r v i c e s  in Sudan , the rou t ine 
me thod of r e po r t in g  has b e e n  � y  weekly t e l e gramme . Th i s  t e l e gramme i s  
o f f i c i ally c al l e d  t he Infe c t ious D i s e as e s  W e e k l y  T e l e gramme . Each 
province mu s t  send t �is we ekly t e l e gramme t o  the M i n i s t r y  of Health i n  
Khar t oum. 

The med i c al services in each prov inc e are headed b y  a Provinc ial 
M e d i c al O f f i c e r  of H e al t h  ( PMOH ) .  The PMOH has h i s  he adquar t e r s  in the 
c ap i t al o f  t he p r o v inc e .  He is d i r e c t ly re spon s i b l e  t o  the Min is t ry o f  
H e alth in  Khart oum , for both curat ive and preventive me d i c al services.  

Each province has a provinc ial h o s p i t a l .  This hospital i s  located in  
the c a p i t a l ,  usually has spe c i al i st s on i t s s t a f f  and i s  t he hosp i t al to  
which o t h e r  p r o v i n c i al he alth un i t s  r e f e r  pat i e n t s the y c annot t re at 
themselve s .  Each pro v i n c e  is sub- d iv i de d  i n t o  rural c ounc i l s .  Each rural 
c ounc il has a ho spi t al and a numb e r  of d i spensar i e s  and dressing stat ions. 

The Pre s e n t  Report ing System:  

Every dispensary and d r e s s i n g  s t a t ion in a rural counc il  mus t  s ub m i t  
a m onthly report t o  the rural c ounc i l  h o s p i t al .  T h e  rural c ounc i l  
hosp i tal c onsolidates all such r e p o r t s  into a s in gle report wh i ch i s  
forwarded t o  t h e  PMOH . In add i t i on the rural counc il  hospi t al must send 
weekly t e l e gramme s to  t he PMOH . The se t e le gramme s report all c as e s  of 
s pe c i f i e d  "not i f i ab l e  d i s e a se s " . Smallpox i s  one of t h e s e . The PMOH 

) 

submits his weekly telegramme t o  t he M i n is t ry o f  Health in Khar t oum . I f  there 
i s  a serious epidemic o f  any k ind , he w il l  send a spe c ial t e le gramme or he 
may c on t a c t  t he M i n i s t ry of H e al th by any o th e r  means . The inc idence o f  
all such repor t e d  infe c t i ous d i s e as e s  w i l l  b e  c ompiled by the M i n is t ry o f  
H e a l t h  i n  its annual r e p or t .  

The arrangement de s c r ib e d  above e x i s t e d  when t h e  SEP was e s t ab l i she d .  
Only one modificat ion was made t o  ac c omodate t he SEP . T h i s  was that the 
M i ni s t ry o f  H e a l t h  must imm e d i a t e l y  pass to SEP HQ i n Khartoum any 
not i f i c a t ion abo u t  smallp o x  r e c e i v e d  from the prov i n c e s .  L a t e r  on , t h i s  b e c ame 
a secondary me thod o f  provid ing in format ion t o  SEP HQ. The main one b e c ame 
d i re c t  c on t ac t b y  t e le gramme o r  t e l e phone f r om p r o v in c ial SEP o f f i c e s  o r  f r om 
t he PMOH . Thi s me t hod p r o v i d e d  v e ry prompt and r e gu la r  r e p o r t s  o f  smallpox 
or suspec te� smallpox cases .  

I n  March 1976 , a n  imp o r t ant c h ange o � c u r r e d  i n  the weekly infe c tious 
d is e as e s  t e l e gramme system. A l l  h e a l t h  fac i l i t i e s  were r e q u i r e d  t o  b e g i n  
ne gat ive smallpox r e p o r t ing i . e . , weekly r e p o r t s  from rural c oun c i l  and 
provinc ial h o s p i t al s  should show "nil" s mallpox i f  no c as e s  were b e i n g  
reported.  A monitoring chart t o  f o l low up t h i s  k ind of report in g  from rural 
c ounc i l  hospitals was t o  be ke p t  i n  e ach provinc ial hospital and e ac h  PMOH 1 s  
o f f i c e . T h e  SEP ope r a t i on s  o f f i c e r  for the prov i n c e  was made r e s pon s ib l e  
for checking t h i s  chart r e gul arly and c on t a c t i ng any fac i l i t y  n o t  submi t t i n g  
" n i l "  smallpox r e po r t s .  A s s e s s ments o f  t h i s  r e p o r t i n g  mon i t or ing system 
w e r e  to be inc lud e d  in SEP monthly r e p o r t s  su o m i t t e d  from t h e  prov inc e s  t o  
SEP H Q  i n  Khar t ou m .  



The smallpox reporting system now in use can be  summarized as follows : 

Public Report ing: 

SME/ 78. 13  
page 6 1  

Many real or suspe cted c ases of  smallpox are reported by  the public.  
The number o f  suspe cted cases reported increased significantly after the 
announcement of the reward for reporting a true case of smallpox. 

Village heads and sheikhs also play an important role in reporting 
c ases of  smallpox , as i t  is obligatory for them as part of their duty 
towards the ir c ommunity. The public reports to the nearest health facility 
or SEP t eam. From there the reports follow the normal channels. 

SEP Units : 

Before the last smallpox case , many cases were reported by SEP units.  
This has cont inued to be the case . Suspected cases found by SEP teams 
during act ive surveillance are reported to SEP H� in Khartoum through 
provincial SEP o ffices or the PMOH. 

Prov inc ial Health Fac ilities  to PMOH : 

All health facilit ies in the province must report immediately , by any 
means , any c ase of  smallpox. Cases reported in this way should be 
included in the weekly infec tious disease telegramme from the rural c ouncil 
hospital if the c ase has been c onfirmed.  In this case o f  very remote 
dressing stations , reporting is done by using a police radio telephone or 
by a runner to the nearest station where good communication is available. 

Re cords of Reported Smallpox Cases : 

Records o f  notification :  Any weekly telegramme containing a report of 
smallpox is kept by SEP H� in a spec ial file for reference. Such 
tele grammes are also recorded on a special roster together with other 
not ificat ions rece ived. 

Records of  investigat ion: Results of  c ase investigat ions are written 
on c ase invest igat ion forms. There are two copies of the c ase 
investigation form. One copy is filed by the investigator and one copy 
is sent to SEP HQ. This form is then filed so that it  is available for 
future reference.  

Monthly reports : Every province prepares monthly report s . These 
reports inc lude the monthly inc idence of  suspected cases of smallpox. 
Copies of these reports are kept in the SEP prov inc ial offices and 
at SEP H� in Khartoum. 

SEP reports : The monthly reports from provinces  are summarised monthly 
by SEP H� in a report which is sent to EMRO. Up to late 1975 , these 
repor ts were sent to EHRO quarterly. 

Spec ial reports :  Spe c ial reports are prepared by SEP personnel ( usually 
provinc ial operat ions officers ) at the request of SEP HQ when 
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c ircumstances require more c omple te informat ion than is usually 
included in the monthly reports. Some examples  of  such special reports 
are l isted in Annex III . Other type s of  spec ial reports include tour reports 
and spec ial papers written for seminars.  

Specimen collec t ion forms and resul t s :  Two specimen colle c tion forms are 
completed for every spe c imen c ollected. One is sent to Geneva toge ther 
with the spec imen and the other is kept at SEP ffQ . The tele gramme from WHO 
indicat ing t he laboratory result is rece ived by SEP HQ. Not i ficat ion of the 
result is sent by tele gramme to the SEP o ffice in the province where the 
s pec imen  was c ollected. The original tele gramme i s  retained by SEP HQ. 

Assignment reports : Assignment reports are writ ten by long-term WHO staff 
at t he end of the ir assignment to Sudan . Copies of these reports are 
kept in the WR • s  office . 
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SUSPECTED CASE REPORTING AND INVESTIGATION DURING 
MAINTENANCE PHASE ( 1973-78 ) 

Introduc t ion: 
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A suspec ted . : ase means any rash illness with or without fever that is 
c onsidered t o  b e  a possible smallpox case and that is brought t o  the attention 
of the Sudan SEP. So•e of the ways that report s  of suspec ted c ases c ould be 
rece ived by SEP personnel were : 

l .  From mass or c ontainment vacc ination ac t ivities 

2. From a c ase investigation o f  a previously notified suspec ted 
case 

3 . From act ive c ase searching act ivitie s ; e i ther rout ine surve illance 
act ivities or intensified activities such as searche s  of previous 
foc i ,  border areas , or wide-scale crash programmes 

4. From spe c ial surveys such as pockmark or vacc inat ion scar surveys 

5. As a result of voluntary informat ion supplied by other government 
o ffic ials or by the public 

6. By means of passive surveillance ,  e it her by tele gramme or through 
the weekly report of not i fiable d iseases .  More expedient means , 
such as hand c arried report s , were used when necessary .  Reports 
of health uni t s  were channelled offic ially to provinc ial head
quarters ' and from there to the Ministry of Health in Khartoum. 

Met hod of Report ing : 

During the attack phase , most suspected cases c ame to the at tent ion o f  
the SEP while mass o r  c ontainmen t  vacc inat ion act ivit ie s  were in progress . 
For the maintenance phase a comprehensive strategy for report ing and 
investigat ing suspected cases was e stablished. ' This resulted in reports 
c oming from several important sources. The most important source was act ive 
surve illance and thorough investigat ions of previous reports. Passive 
surveillance also provided numerous reports .  There were two main reasons 
for this. One was that a more e ffic ient infe c tious disease report in g  system 
was in operation and the o ther was that the reward for report ing smallpox 
cases encouraged greater public interest .  When chickenpox surve illance 
ac tiv i t ie s  were began , the opportunities for de tecting suspec ted cases were 
further expanded. 

Me thod of Invest igation :  

T o  ensure that inve s t i gation o f  suspe cted cases was prompt and thorough , 
the following prac t ices were adopted by the SEP : 

Administ rat ive : 

1. Format ion of a surveillanc e  team for e ach prov inc e ,  to be headed 
by the ope rat ions officer of t�e province 
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2 .  A new or de pendable vehicle t o  b e  ass igne d t o  each 
surve illance t eam. 

3 .  The drawing u p  o f  monthly plans for provinc ial surve illance 
act iviti e s .  

4. Designing and using prac t ical forms for rec ording surve illance 
ac t ivities. 

5. Assuring the availability of adequate supplies of specimen 
c ontainers in the SEP office and at hospit als in e ach province . 

6 . Providing payment of
' 

per diem for operat ions officers and 
overt ime for other members o f  the surveillance teams. 

?. Dec iding that the reward for reporting a c onfirmed smallpox 
c ase would also be paid to SEP personnel. 

8. Requir ing all chickenpox outbreaks to be inve stigated and 
spec imens t o  be collected t o  c onfirm the diagnosis. 

9. Monitor ing of weekly infectious disease reports from hospitals 
and prompt ac tion w it h  any hospital de faulting on its report 

l 
10 . Re qu ir ing the weekly infectious disease telegramme to include 

11nil11 reporting of smallpox cases when there are no cases to report o 

Pro fessional : 

1 .  Suspe c te d  case a li'lould be investigated by the most responsible 
SEP person available and spec imens should be collected as indicated. 

2. A second opinion on the d iagnosis o f  the suspected case should be 
obtained whenever possible. 

3. Act ive case searching and health education should be given the highest 
priority. 

Table 28 shows the number of  suspe cted smallpox cases , by provin�e , that 
were inve•ti gated by headquarters or provincial SEP personnel from 1973 t� 
April 1978 . No specimens were c ollected from suspected cases that we re 
investigated and found cle arly t o  not. be smallpox. Spec imens were colle c ted 
from suspec ted c ases for which there-remained even the slightest. 
possibility o f  a smallpox d iagnos is.  These spec imens were forwarded to WHO 
for laboratory determinat ion o f  the d iagnos is.  In these c ases . c ontainment 
was began and maintained until notificat ion was rece iv.ed from 1'HO that the 
d iagnosis was not smallpox . ( Annex IV ) . 
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Pockmark surveys have b e e n  used as a surve il lance t ool s i n c e  the 
be ginning o f  the SEP . Init ially these surveys were informal ,  so records 
were not kept and results were not reported . Lat e r ,  several large and 
more formal surveys were c onduc t e d  in the borde r are a s  as part o f  the 
c ont inuing surveillance against importat ion. Results o f  the se surveys 
were reported ( see Ch ap ter 1 8 ) .  In late 1975 , pockmark surveys were be gan 
as a spe c ial programme aime d at uncov e r in g  any silent t ransmiss ion. 
Originally they were c onduc ted in only 6 prov inces ( Khar toum , Kassala , 
K o r do fan , Dar fur , Bahr El Ghazal and Equator i a ) but in 1 976 , the pr ogramme 
was e x t e nd e d  to all prov i n c e s  and c ont inue d u n t i l  the middle of 1977. 

The purpo se o f  the pockmark surveys was t o le arn whe ther any pock

marked person c ould be found whose illne s s  had o c c urred after t he beginning 
of 1 973 , i . e . , a f t e r  t he las t cas e .  Che ckpo s t s  l o c a t e d  at nume rous points 
in the c ountry along c ommunicat ion routes and in border areas were use d to 
screen very large numbers of pe rsons , but the report s from the u n i t s  d id not 
r e c ord the a ge s  o f  pers ons w i th poc kmarks 0  8 inc e  it was o f  spe c ial 
import anc e to show whe ther anyone b orn a fter the last c ase had poc kmarks , 
spec ial teams in 1976 and 1977 c oncentrated on - children o f  the appropri at e 
age s . 

Re sults are shown in Table 29 • Over the pe r io d o f  t he spec ial surveys , 
which included all province s e xcept Blue N ile , White Nile and Equator ia,  
253 692 children 0 to 6 years o f  age were examined and none was pockmarke d . 
Among 208 364 sc hool age children ( 6-14 ) 21 were pockmarke d ( 0 . 01% ) .  O f  the 
1 , 651 , 291 pe ople o f  all age s who were examine d , 188 were pockmarked ( 0 . 01% ) . 
All pers ons w i t h  poc kmarks said they had had smallpox be fore 1972 . These 
observat i ons are cons idered evidence that smallpox cases have not o c c urred 
s in c e  1972. 

8pe c ial inve s t igat ion o f  pe rsistence o f  poc kmarks : 

Bec ause several observers had noted t hat many smallpox pat ien ts had only 
a few or no pockmarks , a spe c ial st udy was done in 5 forme rly infe c ted 
vi llages in Kassala and Ge zira Provinc es to d e t ermine i f  t h i s  was generally 
true . In 1976 i t  was poss ible to f ind 55 o f  the 147 pat ients who had had 
smallpox in 1971 or 1972 . Most were c h ildren. About half were of Arab and 
half of N e s t  African ori gin. 

N ine t e e n  o f  the 55 cases showed no s c ars and 15 more showed less t han 5 
pockmark s .  Ac cording t o  WHO gu ide l ine s ,  wh ich c all  for 5 or more pockmarks , 
the latter woul d  b e  c ons idere d ne gat ive . Thus , 34 o f  55 or 62� o f  documented 
cases would be c al l e d  ne gat ive . The c h i ldren under 4 y e ars o f  a ee at the t ime 
of the ir  illne s s  showed even less scarring. Only 1 of 11 in this  age group 
had more than 5 pockmarks. Persons of Arab origin t ended to have pockmarks 
more t han t hose o f  �est Afr ican ori gin , and females more than male s ,  but the 
numbers are too small t o  be c onsidered s i gnificant . ( T able 30 ) .  

The cri teria for u s ing poc kmarks as a marke r for an earlier smal lpox 
infe c t ion are based on c are �ul studies in �est  Africa and the Ind ian sub
c ont inent in patients w i t h  Variola Ma jor . The y appe ar to have been use ful in 

t hose areas in fie ld s tud ie s .  However , the ob servat ions made here ra i se 
serious doubt about the sens i t ivtty o f  pockmark surveys as a me thod o f  
screening f o r  c a s e s  o f Variola Mi nor . 
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Chickenpox as  a disease is  known in  Sudan by  two local names "Burgom" 
and "Gadary El Kaz ib" . "Gadary El Kazib" means "Liar smallpox" . S ince 
1912 chickenpox was cons idered a disease to be noti fiable throuehout Sudan . 

The mortality rate for c hickenpox has been very low in Sudan . The 
populat ion generally considers it to be a safe disease among children , but 
more serious with adults.  Deaths occur as a result of o ther diseases l ike 
anaemia,  malaria or septicemia from secondary infe c t ion. 

During its first years , t he SEP was faced by the fact that many smallpox 
c ases were being diagnosed as severe chickenpox. After c onsultat ion , some 
diagnoses were changed to smallpox. It was often necessary to have two 
�uarantines , 200 me tres apart , one for smallpox and the other for chickenpox . 

Public Health Ordinance 1939 : 
Title XXI ,  Sub-Ti tle I ,  Section 18 , Sub-Section I de fined smallpox , 

chickenpox and fifteen other diseases as Communicable Diseases ,  Class A .  
Sec tion 19 makes them noti fiable throughout the Sudan. 

Sect ion 20 makes compulsory notificat ion to  the nearest representat ive 
of the medical service or to the local government author i t ie s .  Section 21 
de fined persons responsible for send ing a notice  to the Prov inc ial Med ical 
Officer o f  Heal th :  

a ) The med ical practit ione r ,  i f  any , or offic ial or employee of 
the medical service  attending the person so  suf fering. 

b ) The head of the family with whom such pe rson is resid ing. 

c ) The owner of or the princ ipal resident in the house within which 
such person is res iding. 

d ) The chie f of the quarter or the village . 

e ) If  such person is l iving on any vessel or is  being carried 
on any public vehic le , the chief  or other person in charge of 
such vessel or vehicle . 

The above Sect ions in additi on to  other local orders made t he reporting 
of  chickenpox known to the  general public and health staff. 

Rec ords of  chickenpox on monthly and annual bases are available for 
many years back in the annual reports of t he Ministry of Health. 

Chickenpox Cases 1968 - 1972 : 

During this period , chi.ckenpox was a common dise ase over all the 
country . C�ses were reported on a mont hly basis from dressing stat ions and 
dispensaries to the rural counc il hospitals. From rural counc il 
hospitals the reports were forwarded to  the Provinc ial Medical Officer 
of Health ( PMOH ) and from the PMOH to the Ministry of Health in Khartoum.  
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A t otal of 140 , 295 cases w i t h  118 deaths were reported dur ing the 
five years before the last case o f  smallpox in 19?2 ( see Table 31 ) .  

The mortal i ty rate was 0 . 03% for 1968 and 1969 , 0 . 25% for 1970 , 
unknown for 1971 and 0 . 20% for 19?2 . A somewhat higher mortal ity rate 
of 1 . 35% was recorded for Bahr El Ghazal province in 1972.  This is 
perhaps explained by the fac t that there were large numbers of c ases of  
smallpox in Bahr El Ghazal in 1972 . 

Chickenpox Cases 1973 - 1977 : 

During this period a total of 17 690 cases with 10 deaths were reported . 
Thi s  was a drop o f  122 602 c ases from the number reported be tween 1968 
and 1972 .  ( T able 32 ) .  

The chickenpox mortal ity rate for first period ( 1968 - 72 ) was 0. 08% . 
For the second period ( 1973 - 1977 ) the mor tal i ty rate was 0 . 05% . 

Inve stigation of  Chickenpox Cases During the SEP : 
� 

It  was the strategy of the smallpox erad icat ion programme to inve st igate 
any suspec ted skin disease . When case s were reported _ they were v i s i ted by 
a SEP surveillance officer ac companied by one of t he senior staff at the 
prov inc ial level. If both agreed on the diagnosis and t hat . i t  was no t 
smallpox , no act ion was taken.  In case o f  doubt or disagreement on t he 
diagnosis , spec imens were taken and c on tainment measure s were started 
immediately. Then SEP HQ was informed so  t hat instruc t ions for further 
ac t ion could be given. 

Bec ause of  this strategy and because chickenpox is most of  t he time 
e asily diagnosed by experienced health staff and f ield_ workers, suspe c ted 
cases of smallpox reported by SEP uni ts numbered only 105 in 1976 , and 241 
in 1977 . Thirty-two spec imens were collected from these suspec ted c ases 
and sent to  WHO laboratories for confirmat ion of  t he diagnosis.  ( Table 33 ) .  

I n  1977 a new plan o f  act ion was developed t o  obtain more spec imens 
for laboratory diagnosis.  This plan required t hat specimens be c olle cted 
from every chickenpox outbreak .  

Summary : 

The fac t that during the programme mild smallpox cases were some t imes 
reported as chickenpox cannot be denied.  The drop in re�orted chickenpox 
cases after the country was free of  smallpox supports this state ment . 

Dur ing 1973 and 1974 no deaths oc curred among chickenpox case s .  The 
8 reported deaths in 1975 oc curred in Northern (5) and Equatoria ( 3 )  
Prov inces , nei ther o f  which was at r isk o f  importat ion o f  smallpox. 

The proper invest igat ion of 345 cases dur ing 1976 - 77 and the 
submission of  32 spec imens for laboratory diagnosis ( all negative ) provides 
evidence that smallpox is no longer hiding under the cover of c hickenpox. 
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MAINTENANCE OPERATIONS IN 1977 
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The ye ar 19?? c an b e  d ivided into two period , from January t o  July , 
and from August to December. Surve illance ac t ivities continued to be the 
main activi ties during the first period of 1977 . The object ive was to 
confirm the absence of smallpox. Four forms of operations were implemented . 
They are summarised below : 

Act ive case search : Surve illance teams vis ited all villages in r isky areas , 
border v illages , and areas where outbreaks had occurred in 1971 and 1972 . 
Village leaders and elders , health establishments , schools , police  
stat ions , market s  and government o ffic ials were contacted during these 
visits.  All data obtained were registered on a Smallpox Act ive Case Report 
Form, Results of this operation from January to July 1977 are shown in 
Tab le 34. 

During the ac t ive case search , informat ion about the reward for the 
reporter of  a c ase of smallpox ( laboratory confirmed ) was widely c irculated 
to everybody in the village . People were also told where to report a 
suspec ted case of smallpox. The te ams used the WHO identificat ion c ard while 
inquiring about smallpox case s .  A fter the �nd of  the visit a cert ificate 
stat ing that the village had been smallpox free s ince July

- 1972 , had to be 
obtained from the village leader ,  and signed and stamped by him. These 
c ertificates are kept in spe c ial files in provinc ial SEP o ffices .  

Pockmark surveys : These operat ions were conducted by mob ile teams and by 
teams assigned to stat ic centres or check posta.  As explained in Chapter 13 , 
the purpose o f  pockmark surveys was to see if pockmarked persons could b e  
found whose illness had occurred after the last known smallpox case.  

Investigat ions of  Suspected Cases of Smallpox and Smallpox Rumours : 

Full investigations were made of all reports of suspected cases. 
Circulars were passed from H� to  all prov incial units to  pay more attention 
to  cases and epidemics of chickenpox , e spec ially those with deaths. 
Collection of spec imens for further confirmation of  diagnoses was given high 
importance.  

Weekly Communicable D i sease Report ing: Measures were taken to  improve the 
weekly infe c t i ous disease reports by re quir ing "nil" reports of smallpox. 
A chart was established in each prov ince to monitor the reporting 
e fficiency of  district  hospi tals .  Table 34 presents a summary of  searche s. 
by province for the period April to December 1976. 

During the second period of  1977 ( August - December ) , new operat ional 
guidelines were followed. These new guidelines emphasized five forms of 
operat ions.  

Spec ial Village Search by Mobile Teams:  

Teams should visit all rural councils of  e ach province. A map was to  
be  prepared showing all villages of  each rural council.  The t eam would 
then have to visit as many villages as possible , but a minimum of 25� in 
each rural counc il and 50% in rural counc ils bordering Ethiopia. In the 
village the teams were required to  contac t  schools , marke ts , health units 
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and village leaders. Three quest ions were to  be  asked : 

( 1 )  "Are there any cases o f  smal lpox or rumours of  smallpox 
in this or ne i ghbouring villages?" If the answer was "yes" , 
an inve s t i gation was be gan immediately. 

( 2 )  " Are t here any chickenpox cases in this or nei ghbouring 
v i llages?"  If the answer was "yes" , t he case s had to be 
inve s t i gated and svec imens taken. 

( 3 )  "Do you know about 'the reward for reporting a true case 
of smallpox?" 

At the end o f  each visit  a cert i ficate was to be obtained from the 
v i llage le ader .  Certificates ob tained from villages  had to be  stamped by 
the offic ial stamp of  the rural counc il . 

Spe c ial Search o f  Large Towns and C i t ie s :  

Thi s was a health educat ion a c t ivity combined with case searching. The 
search was to be conducted by teams assi gne d to  SEP units  in big  towns. The 
same procedure used in the villages was to be followed in towns and c i t ie s .  
The same three quest ions were to  b e  asked .  A spec ial form was designed for 
the registrat ion of data. The teams were no supposed to do house to house 
case searche s or perform vacc inat ions. 

Report ing �Y Pr imary Health Unit s :  

Increased e ffor t s  were t o  b e  made t o  improve the report ing e fficiency , 
including ' nil ' reports , by dressing stat i ons , d ispensaries ,  and rural 
c ounc il hospitals . The se fac i l i t ies were to be vis ited during the spe cial 
searches and personal contac t made with t he person respo

-
nsible for reporting. 

Surveillance  o f  N omads , Migrat ing Labourers and Refugees :  

Surveillance o f  these groups was t o  be continued in those provinces where 
they were present . 

Colle c t ion o f  Spe c imens for Laboratory Diagnos is ,: 

Spec imens were to be col l e c ted from all suspec ted smallpox cases and 
from all chickenpox c ases d iscovered by the SEP teams during the maintenance 
operat ions . 

Implementation : 

For the implementat ion of  _this Plan of  Ac t ion all SEP provinc ial 
leaders were called for a mee t ing at SEP HQ in Khart oum in early October , 
1977 . The Plan -0f  A c t ion was fully discussed . The three months of October 
November and December 1977 were the period agreed upon to c omplete  the 
spec ial activities.  The time when activitie s  were be gan varied in 
different provinces.  S ome started immediately in Octobe r ,  others in 
November and some failed.  

Many reasons were given for the lack of ac t ion . Vehicles were in 
poor repair or were not useable . Petrol was in short supply in many 
provinc e s .  Not mentioned , but probably an important fact or ,  was the 
d ifficulty in s t i rring up enthusiasm in the workers for yet another 
search in a coun try which  had not seen a case of  smallpox for almost  
6 years . 

-
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In the 9 Provinces where there were searche s ,  1 892 v illage s  were 
visited.  Four chickenpox outbreaks were found and 5 spe c imens were 
collected.  Forty- e ight towns were visited  and one chickenpox outbreak was 
found . Nowhere were there rumours of smallpox. Of part icular interes t  is  
the fact that a very thorough search w as made in Kassala Provinc e , whe re 
all rural counc ils were visited , including re fugee  camps , and no thing was 
found , except one chickenpox outbreak. 

The replies to que st ions asked during these searches varied gre atly 
from one province to anothe r ,  and it  is  possible that procedures in 
ques t i oning and report ing may have been different . Nile Prov ince reported 
the highes t  figure ( over 90% )  for having seen smallpox workers  and posters 
and for knowing about'  the reward . Next highe st was Gezira , then Khartoum , 
followed by Kassala and Kordo fan at about 25%. The fif,ures from Bahr El 
Ghazal were very low ( only 3. 2% knew about the reward ) . 

During the spec ial searche s , informat ion about the reward was widely 
c irculated.  Pamphlets , posters and other publ ications all publi c i z ing the 
Ls . 100 reward for the reporter of a smallpox case were prepared and widely 
distr ibut e d  t o  cover the whole country. The followin� is  a list  o f  the 
mat erial d i stributed . Office calendars : 6 000 ; posters in Arabic : 9 000 ; 
posters in English : 3 000 ; folded pamphlets : 4 000 ; and t imetables for 
s tudent s : 20 ooo . 



CHAPTER (16) 

CRASH PROGRAMME IN UPPER NILE PROVINCE (197 2- 74) 

Introduction 
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Upper Nile Province lies between latitudes 12° and 6° 
North and longitude 28° 

and 36° , 
sharing an international border with E thiopia to the Eas t .  The terrain is flat,  but inter 
rupted by many rivers , streams , p lenty of  Toges ( low land ful l  of water and gras s )  and a 
single mountainous area in the far south-east corne� o f  the province (see Figure 1 7 ) . 

The soil is "cotton soil" ,  a type of soil that becomes very sticky dur ing the rainy 
season . The climate is  sub - tropical with heavy rainy seasons and dry winter seasons . Land 
transportation is very difficu l t .  There are no paved roads and no motor roads to vil lages 
not lying on the main roads . Roads are motorab le only during the dry season (November -
Apr i l ) . River transport is insuff icient and not regular . 

Population of  Upper Nile Province is 798 , 25 1 (1973) . The population density is 3 , 5 per 
square ki lometre . Inhabi tants live in dis tantly scattered huts�  breed cattle and goats ,  and 
cultivate gr ain on very smal l  p ieces of land near their huts ,  i . e .  subsistence farming . 

Background 

Smallpox is a disease wel l  known among people of the Province .  Among local people it 
has the names "Akwak" ,  (Nuer tribe) and "Komkom" (Dinka tribe) in their local dialects . 

During the civil dis turbances ( 1955 - 1972)  smallpox control  was a difficult task because 
smal lpox teams could not move safely and free ly from one place to another . Smal lpox was 
endemic in the whole of the province unti l  197 1 .  The only re liab le data available are for 
the years  1970  and 197 1 .  These data show smallpox occurring in five of the province ' s  nine 
rural counc ils (see Figure 18) . 

With the launching of  the Smal lpox Eradication Progrannne in Sudan ( 1969) , it was noticed 
that 80% of the smallpox cases reported in the Northern provinces were traced back to the 
Southern provinces of  Upper Nile, Bahr E l  Gazal and Equatoria . This underscored the need for 
greater expanded progranune activities in the Southern provinces . 

During 1970 and 1971 ,  personnel, transport and vaccines from SEP HQ in Khartoum were 
sent to Upper Nile to ass is t  with smallpox activities . These activities resulted in the 
interruption of disease transmiss ion in December 197 1 .  Later on only one case o f  sma l lpox 
was detected , in August 197 2 . This was an impor ted case from Juba, Equator ia Province . 
No secondary cases resulted , 

What is a Crash Programme and Why? 

In Upper Nile Province a crash programme cons isted of activities aimed at covering the 
· whole province in a short period of time , us ing all avai lab le res ources . Crash programmes 
were des igned for Upper Nile Province because of the terrain, shortness of the dry season 
(November - April) and the vas tness of the province . 

Firs t Crash Progranune (November 1972 - April  1973) 

The first crash programme was conducted in the province during the f irst  dry season 
after the peace settlement in the Southern provinces (The Addis Ababa Agreement, March 1972) . 
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After the settlement people began t o  move freely within the province and t o  other provinces , 
a fac t which increased the threat of extend ing the chain of transmiss ion of the disease to 
the maintenance phase areas in the Northern provinces .  The first crash programme was rather 
a small-s cale programme to combat smallpox outbreaks through case search and containment 
vaccination act ivities . Access ib le and previous foci areas in Bentio, Bor, Akobo, Nas ir, 
Fangak and Pibor Rural  Councils were visited . 

Situation of Smallpox after First  Crash Programme 

The limited objectives o f  the first crash programme were carried out successfully . No 
new cases of smallpox were found . Because the first  crash programme did not reach all areas 
of Upper Nile Province ,  a more thorough crash progratmne to reach all areas of the province 
was required to make sure beyond doubt that no undetected smallpox foci remained . So the 
se cond crash programme (November 1973  - April  1974) was planned . 

Second Crash Programme (November 197 3 - April  1974) 

Obj ectives 

1 .  To make an all-out search for smallpox cases in all areas o f  the 
province that it was pos s ible to reach during the dry season . 

2 .  To maintain a high leve l of itmnunity to smallpox in the provinces 
through vaccination . 

Preparations 

1 .  Up-dating of lists to include the chiefs , village schools,  health es tablishments , 
police s tations , markets of each rural council . 

2 .  Preparing a map of each rural counci l  showing locations of village schoo ls ,  
health es tab lishments , police s tations and markets . 

3 .  Stock-piling of  vaccines and re lated equipment . 

4 .  Stock-piling of Benzine, Diesel  oil  and lubricants for vehicles . 

5 .  Acquisition of empty fuel drums for drinking water . 

6 .  Stock-piling of food stuffs . 

7 .  Stock-piling of needed spare parts . 

8 .  Maintenance and repair of proj ect vehicles in the province . 

9 .  Personne l who want to take their leave should do so before Oc tober 197 3 .  
No leave to be granted during the period November 1973  - April 1974 . 

10 . Acquisition of additional pers onne l :  

(a) 2 surve il lance officers 

(b)  2 assessors 

(c)  4 supervisors 

(d) 1 mechanic 
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All t o  be ins tructed by SEP Directorate in Khartoum t o  leave their provinces and 
be present in Malakal by the end of October 197 3 . 

1 1 .  Availability and cooperation o f  WHO Operations Officer to help with the prepara
tion and implementation of the programme . 

1 2 .  Eight  reliable Land Rovers and two Toyota trucks to be sent to Malakal from HQ 
and different provinces . 

13 . Adminis trative officers ,  government officials , health authorities and chiefs 
throughout the province to be informed of the crash programme and its obj ectives 
and reques t their cooperation . 

14 . To s earch and vaccinate in Malakal Town Counci l  and a l l  rural council  HQ towns , 
except Pibor, during rainy s eason prior to second crash programme . Pibor not 
acces s ible during rainy season . 

Methodology 

1 .  Four teams were appointed : three for surveil lance and mas s  vaccination, and one 
for as sessment and supply . Each surveillance and vaccination team consis ted of 
a surveil lance off icer as leader , three supervisor s ,  three drivers ,  nine vaccina
tors and three camp labourers .  Each team had the use of three Land Rover s .  The 
as ses sment and supply team was headed by the Upper Nile Provincial SEP Team Leader 
as an overall supervisor for the who le programme , as s i s ted by three assessors , 
three drivers ,  s ix vaccinators and seven camp labourers .  This  team had the use 
of  one Land Rover for asses sment and two Toyota trucks for supply . 

2 .  The three survei llance and vaccination teams should go at the same time to cover 
three rural councils in a period of 15 -21  days . 

3 .  Each surveillance and vaccination team leader should divide the rural councils 
for which he is  responsible into three areas . Each of thes e  areas should then 
be covered by a supervisor and three vaccinators,  us ing one Land Rover . 

4 .  After covering each rural counc i l ,  each surveillance and vaccination team must  
return to  Malakal to deliver its  report and then prepare for  second trip to  
another rural council . 

5 .  The asses sment team should . enter a rural council  10-20 days after the surveil
lance and vaccination team has left the area . 

6 .  The assessment team had to take randomly se lec ted villages to do vaccination 
scar and pockmark surveys .  

7 .  As Bentio Rural Counci l  is  mos t  eas ily approached from Kordofan Province ,  it  was 
arranged to have the surveillance officer of SEP Kordofan Province to be res
ponsible for covering the Bentio area during January 1974 . 

Summary of Achievements (Table 36 ) 

1 .  During the second crash programme ,  all  areas of the province were covered except : 

(a) Area of Boma Mountains in Pibor Rural Counc i l .  Only the police s tation 
was visited . Due to insecuri ty reasons the police advised the surveillance 
unit accompanie3 by the WHO Operations Off icer, February 1974, not to go to 
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the villages . A second visit was made by the asses sment unit during March 
1974 . The police gave the same advice, but with all cooperat ion they 
sununoned the chiefs of the area ' s  vil lages , who were then questioned about 
the smallpox si tuation . The chiefs gave their assurances that there was no 
smallpox in their villages . 

(b) Southern part of Zaraf Is land (Fangak Rural Council) . Due to f loods this 
area had been deserted and the people had moved to the area around Fangak 
( see Figure 19) . 

2 .  During the second crash programme almost  all  chiefs were contacted . All health 
es tablishments, schools , police stations and markets were visited . 

3 .  No evidence was found of smallpox in the province since the last confirmed case 
of August 197 2 .  Suspected cases found by units were inves tigated with the 
following results : 

19 chickenpox cases 

59 skin diseases 

4 scabies 

8 meas les 

7 pockmarks - previous his tory of smallpox outbreaks of 1970 and 1971  

4 .  The total number of smallpox vaccinations given in the province in the period 
January 197 1 to April 1974 was 7 18 , 036 , of which 16 9, 478 were given during the 
first crash programme and 219, 193 were given during the second crash programme 
( see Table 37) . 

5 .  Vaccination scar surveys conducted 10 to 20 days after the vaccination teams 
left the area revealed maintenance of high level of vaccination immunity among 
the province population . (see Table 3 8) . 
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SUJ!llARY OP ACTIVITIBS OORmG Sl!XlCllD CRASH PROOIWIME Table (�6 ) 
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SECOND CRASH PROGRAMME UPPER N I LE PROVINCE 
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CHAPTER ( 1 7 )  

SEASONAL WORKERS 

Seasonal workers are people who normally l ive in one are a ,  but who travel to o ther areas 
at certain t imes of y ear to p rovide l abour for seasonal activ i t ie s  s uch as crop h arves t ing or 
crop proces s ing. When this temporary work is f inished they return to their original areas . 

In Sudan , seasonal l abourers are attracted to three main areas : (Figure 20) . 

1 .  To the Gezira , for cotton p i cking , f rom mid-December to l at e  May . 
2 .  To the sugar factories in the Gez i ra and Kas s ala Province ,  from July to August 

(for p l anting) , and from December to May (for the harves t ) . 
3 .  To the border d i s tricts o f  Blue Ni l e  and Kassala Province , for the harvest of  

dura ( s orghum) , from May to December . 

For the f irs t and second areas , the workers come mos t ly from other areas of Sud an . For 
cotton picking , they come from Darfur , Kordofan ,  Blue Nile , Upper Nile  and Kas s ala Province s .  
Seasonal workers for the sugar factories come from these same provinces as wel l  as from � 

Bahr E l  Ghaz al and Equatoria .  Workers in  the dura harves t come mainly f rom Ethiop ia,  al though 
Sudanese workers do come from Kas sala and s urrounding provinces (Table 3 9 ) . 

Cotton Harves t ing : 

The main cotton growing area in Sudan i s  in the Gezira.  S ince 1 9 3 6 , workers from 
different p arts o f  Sudan have been attracted to this area f rom December to May . The Gez ira 
Adminis trative Connni t tee i s  respons ible for gathering p eopl e  in their original provinces , 
transpor ting them to the Gezira, providing them with temporary shelters wh ile  they are employed , 
and transport ing them b ack to thei r  original provinces when the work is finished . 

Gathering centres in the province of origin are ei ther in the capital city or at rai lway 
stations . Peop l e  from different v i l l ages are grouped together and then transported together . 
Several hundred thousand l abourers are transported to the Gezira annual ly in th is  way . Of the 
359 , 000 labourers engaged in the Gez ira in 197 3 ,  about 60% were emp loyed as co tton pi ckers 
whi l e  the re s t  were engaged in ginning 

,
and o ther crop harvesting . 

With the s tart of the Gez ira Irrigat ion Scheme in 193 6 ,  special efforts were made to 
provide heal th care to seasonal workers so as to reduce the transmi ss ion of  communicable  
di seases . Early on , smallpox and relapsing fever were given top  priority . De- lous ing and 
vacc ination centres were es tabli shed at gathering areas in the provinces o f  origin . In the 
case of  smal lpox , these efforts were no t comp l etely success ful , and in succeeding years it 
became clear that the Gezira was b ecoming respons ible for attracting smal lpox cas es and then 
dispersing smal lpox to many parts of Sudan at the end of each harvesting season . For examp l e ,  
of  the 1 2 5  cases o f  sm�l lpox reported in Sudan during 1969 , 3 3  occurred among seasonal workers . 
The s even cases  reported for Khartoum in that year were traced to a s eas onal worker who 
travel led to Khartoum from Gezira . 

When the SEP began its act ivities , it recogni zed the need to make the Gezira one of its 
first areas of  prior ity. The numb er of  check-posts  was increas ed and check-po s t  act ivi ties 
were exp anded and intens ified .  Addi tional checks were made at river cro ss ings and main roads . 
These checks were made by SEP and o ther trained health personnel located in temporary camps . 
Addi tional pers onnel were as s i gned to travel on trains to s creen labourers us ing that mode o f  
transpo rtat ion . 
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SPECIAL BWGRAMMES F<E SF.AS<!JAL WCIUCl!RS 

A. GATHmlliG POIN!S F<E COTTON PICKmS. 

PROVINCE GATHmING Cllr.l!RE 

Darfur i ?iyala 

Table ( 39 )  

Kardofan El Obeid , Ra.bad, Um Ruwaba , Abasiya and Um Jar.ta 

White Nile Telldelti , Kosti, Ed Dueim 

m.ue Jrile Kurm.Ut, Roaeires 

Kaseala 
: 

Kassal.a, Gedaret 
Xhartown include DClP'dio pastoral.ista 

EstiJIBted n.unber in 1973 359 ,000 

Date of Entry 15 December. Date of return 30 May. 

Estimated Humber 359 ,000 (1973) 

B. LOCATIOH OP CHIOOKPOSTS AND VACCINATIOJT mJITmS. 

Blue Bile : Kordofan : Darfur : Kasaal.a: Khartoum i Gezira : Up. Hile 

Dinder 

Suki 

Se:DDB.r 
Seimar 

(Rail�) 
Guieaaam 

Kurrm1k 
Rose ires 

MoZlllllll 
Jabalin 

Kosti 

Aba 

� 
Tendelti 

!rain 

: Obeid 

Genei.Ila 
: Kassala: Jebel 

Auila 
Ged.aref lUs stat-

: ion 
Hag Abda-

lla. 
:um Ruwaba : Babanouesa: Hawata : Suk Shae.bi : El Hoah 
: Abasiya :Kabkabya 

Ge.l.esha Nyala 

� Train 

'l'raiDs 
Ai en 

¥ariegil 

Hantoub 

Abu Haraz 

Hassa Heiaf 

: Rufaa 
: Wad Bawa 

Kamlin 
Gineid 

Mereehla 

Diriera 
Kawa 

Renk 

Steamer 
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By 197 3 1  when Sudan was no longer reporting smallpox cases 1 i t  was realized that the 
seasonal labourers attracted to the Gezira from all over Sudan would provide a good means of 
smallpox surveillance . Since 197 3 1  the Sudan SEP has spent much time questioning seasonal 
workers in the Gezira about news of smallpox cases . Several pock-mark surveys have also been 
carried out .  

Sugar Factories : 

In the l ate 1960 ' s a sugar factory was estab lished in Geneid 1  Blue Nile Province 
(Gezira area) . About a thousand seasonal workers were attracted to this factory from the 
beginning. most of them coming from the southern provinces .  The planting season , beginning 
in July 1 would attract a few hundred seasonal workers with the maj ority of the seasonal workers 
arriving for the harves t 1  which began in November or December , and sometimes las ted until May . 

In 1969 , SEP teams were informed of a smallpox outbreak among workers in the sugar 
factory . Seven cas es occurred in Geneid and persons infected in Geneid contributed to several 
other outbreaks in Blue Nile Province . The index case was found to have come from near Aweil 1 
in Bahr El Ghazal Province . 

In 1970, another smallpox outbreak occurred among sugar workers in Geneid. This outbreak 
was init ial ly mi staken for ch ickenpox and thus continued to smolder for several months . 
Eventually the outbreak spread into the Gezira in l ate 1970 and early 197 1 1  when the sugar 
harvest was completed and some workers moved on to the cotton harvest .  

From 1971 1 the Sudan SEP established a permanent unit at the Geneid Sugar Factory . This 
unit was responsible for questioning and screening workers for smallpox �nd for vaccinating 
and conduct ing periodic surveys . Up to the present time 1 no more smallpox outbreaks have 
occurred among workers at the Geneid Sugar Factory. These s ame surveillance techniques have 
been applied wi th the s ame success at two new sugar factories established (one each) in 
Kassala and Blue Nile Provinces.  

Harves t of  Dura: 

The harvest of dura (sorghum) i s  concentrated along the Kassala Province border wi th 
Ethiop ia from j ust south of the city of Kas sala to the Dinder Game Park. Another dura area 
is concentrated in the area s tretching from the south-west part of Blue Nile Province to the 
extreme northern part of Upper Nile Province . These began emerging as large scale cul tivation 
areas in the early 1960 ' s . Seasonal labourers are attracted to this area from July to 
February1 with the greatest  number being present during the harvest months (December to 
February) , Some 400 1 000 seas onal labourers are attracted annually for the dura harves t .  
Less than 10% of  thi s  number are present during the planting season. 

About half of the seasonal labourers come from Ethiopia. These come from the Ethiop ian 
provinces o f  Wollega (via Kurmuk) , Goj j am  (via Mensa and Geissan) , Begemdir (via Gallabat) 
and Eritrea. They travel to Sudan along known roads and settle in certain areas , usually 
production areas , where they s tay for 3 to 4 months . They travel mainly by foot . Some 
j ourney f or as many as 7 days inside Ethiopia and then another 7 to 15 days ins ide Sudan . 

Because the Ethiopians trave l along known routes and becaus e they settle in establi shed 
production areas and remain there for several months , it has been a relatively easy task for 
the Sudan SEP to set up and maintain good smallpox surveillance. Checkposts have been 
maintained along all the main routes of their travel , All pers ons us ing these routes are 
screened and questioned for cases of smallpox and vaccinated . 
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The Sudanese s easonal l abourers j ourney to the dura s chemes in mu�h the same way as to 
the Gezira cotton harvest . The only difference i s  that a greater proport�on s eem to come 

from the s outhern provinces ,  The SEP teams keep these seasonal workers under surveillance 
in much the same way as the seasonal cotton workers , 

The Sudan SEP has also maintained active surveillance wi thin the dura s chemes during the 
harvest  s eason, Three permanent mobile units , consisting of three vehicles and about 20 � t�ff 
cons tantly move through the dura scheme area doing surveillance (including surveys ) and 
vacc inat ions . Another 50 or s o  temporary staff are pos ted at nearby checkposts , health uni ts 
and other s tatic pos i tions (Table 40) . 

These activities have been- carried out s ince 1969 . The success of thes e  efforts i s .
' 

highl ighted by the l ast  imported cas e in Sudan . This case was dis covered in a dura scheme 
area in the s econd day of  rash . No s econdary cas es resul ted (Chapter 20) . 
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CHAPTER (18)  

CASE SEARCH AND SURVEILLANCE ACTIVITIES ALONG BORDERS 

Because Sudan h as borders with eigh t  o ther countries and because i t  has 
historically been a country through which pilgrims from many countries have 
travelled on their way to Mecca,  there have always been large s cale movements 
of people across Sudan ' s  borders .  The danger of smal lpox importations and 
exportations existed as long as endemic smallpox was present in any p art  o f  
Sudan o r  i ts neighbou�ing countries . F o r  this reason border surveillance has 
been a mos t important p art of Sudan SEP ' s  activi ties since they began in 
1968.  (Fi gure 21) . 

By 197 3 ,  when Sudan was no longer smallpox endemic ,  border surve illance 
and case searching was intens if ied , as i t  was recogni zed that importations 
posed the only remaining smallpox threat . Activi ties were concentrated on 
E thiopian border areas as Ethiopia  was the only neighbouring country that was 
s t ill reporting smallpox cases after 1972 . 

Cooperation Between Sudan and Ethiopia SEP ' s :  

During 1969 and 19 7 0 ,  there were known smallpox importations f�om Ethiopia  
into Sudan ' s  Blue Nile  and Kass ala  Provinces . During that time it was not possible 
for Sudan SEP personnel to cross  into Ethiopia , so containment measures could only 
t ake place on the Sudan s ide of the border . By mid 197 2 ,  Blue Nile and Kass�la 
Provinces were free of endemic smallpox, but the danger of importations from 
E thiopia was s t il l  present . There was need for strong cooperation between Sudan 

) 

and Ethiopia  SEP ' s  but at this  t ime cooperation cons isted only of local arrangements 
made by Sudan SEP pers onnel with neighbouring Ethiopian villages . In December 1971 , 
after a cas e o f  smallpox imported from �thiopia  was discovered in Blue Nile Province , 
Sudan SEP notified the Ethiopia  SEP via EMRO , and the Ethiopia follow-up of this 
notificat ion led to the dis covery of an outbreak of 165 smallpox cases, .  This 
epis ode was the beginning of  a good and fruitful cooperation between Sudan and 
Ethiopia SEP ' s .  

From 1 8  - 2 3  Sep tember , 197 2 ,  an internat ional WHO Smal lpox Er�dication 
Programme S eminar was held in Addis Ababa .  This seminar provided the chance to 
remove all obstacles and achieve the goal of cooperation . The seminar produced 
two main understandings in connection wi th border cooperation between the Sudan 
and Ethiopia SEP ' s . 

1 .  Appropriate administrative measures may b e  taken to permit the health s taff 
in border areas to perform f ield vaccinations and case invest igat ions across  
the national borders . 

2 .  When a smallpox outbreak occurs in a border area o r  when rumours o f  smal lpox 
in the neighbouring country are uncovered , this information should be 
communicated by cable to the national smallpox eradicat ion of ficials  of the 
neighbouring country . If possible , the information should also be communicated 
to the appropriate heal th uni ts situated near the border a

'
f the adj oining 

country . 

Governments were al so reques ted to work out ways and means to facili tate 
inter-country travel to the neighbouring country . 

Following the seminar , a lot of fantas tic work was achieved . The Ethiopian 
Government was the f i rs t  to give permiss ion , al lowing Sudan SEP teams to cross the 
border whenever necessary . The Sudan Government issued orders to all police stations 
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on the b o rd e r  t o  f a c i l i t a t e  the needs of the Ethiop ian SEP t e ams . The Ethiop ians 
were p ermi tted to ent er Sudan t o  r each part of the i r  own country whi ch is inacce s s ib l e  
f r om w i thi n .  I t  was a l s o po s s ib l e  f o r  the mal a r i a  teams t o  u s e  the s ame agreement . 
On many o c c a s i ons the E th i op i an t e ams were supp l i e d  wi th p e t r o l  f rom Sudan when 
they needed i t ,  

On 2 4  November , 1 9 7 3 ,  at the reque s t  o f  the E th i o p i a  SEP , a Sud an SEP team 
c r o s s ed the E t h i o p i an b o rd e r  to help in Gabba , an area inacce s s ib l e  to Ethiop i an 
t e ams from wi thin . In 1 3  d ay s  the Sudan t e am covered 34 v i l l ag e s  and g ave 3 , 8 2 2  
vaccinat ions . A s e c ond v i s i t  of a s imil ar nature w a s  mad e f rom 1 0  J anuary t o  
1 6  F ebruary 1 9 74 . Dur ing t h i s  t ime , the who l e  o f  Me t akel Awraj a ,  Goj j am Province 
w a s  s e ar ched and 1 2 , 6 2 5  p er s ons were vaccinated . 

The s e  two at t emp t s  were appr e c i at ed by Geneva ; Dr Hend er s o n ,  Ch i e f  o f  the WHO 
SEP Un i t  WTo te : " I  b el i eve t h i s  s t ory e s p e c i al l y  should and wi l l  b e  recorded in the 
annals o f  sma l lpox p ro gr ammes as an outs tand ing examp l e  of t rue devo t i on to duty 
and of the b e s t  in international cooper at i on . As s i s tance to the Ethiop i an programme 
could no t come at a b etter t ime . "  Dr We i thal er , D i r e c to r  SEP , Ethi o p i a  a l s o  
expr e s s ed h i s  thanks f o r  the e f f o r t s  o f  t h e  Sudan t eam. 

In Augu s t ,  1 9 7 5 ,  and ag ain in Augu s t ,  1 9 7 6 ,  Sudan t e ams cro s s ed the E th i op i a  
border t o  inve s t i gate s u s p ec ted c a s e s  i n  Gue s s an and Ayon s a  (Goj j am Provinc e ) , 
B o th o f  these j o urneys were mad e  dur i ng the r ainy s e a s on , under the wor s t  f i e l d  
cond i t ions , and dur ing Ramad an . Fo r the s e  inve s t i g a t i ons a l l  typ e s  o f  t r ansport 
were u s ed : hel i copter , army veh i cl e s , tracto r s , r iver b o at s , mul e s  and f oo t .  

Blue N i l e  Prov ince : 

Blue N i l e  P rovince shar e s  borders wi th Goj j am and Wo l l eg a  Provinc e s  in E thiop i a .  
F o r  the p a s t  s everal decades ther e has b e en l ar g e - s c a l e  movem_ent o f  s e a s onal worker s  
acro s s  th e s e  bo rder s from E th i op i a  into Sud an . Add i t ional worker s  cro s s ed f r om 
E th i opia into o ther Sudan provinc e s  and then made the ir way into Blue N i l e  Province . 
S ince the 1 9 30 '  s e f f o r t s  have been made to avo i d  the transmi s s i on of commun i c ab l e  
d i s e a s e  imp o r t ed into Sudan i n  thi s way . By 1 9 6 9 Sudan SEP pers onnel h ad e s t ab l i shed 
s tr i ct and comp rehens ive method s  of s urve i l l ance t o  detect any imp o r t ed smal lpox 
c a s e  irrnne d i ately ( Chap t e r  1 7 ) . Chi e f s o f  v i l l age s , health uni t s , p o l i c e  and s choo l s  
were a l l  awar e  o f  the s i tuati on and were report ing any suspected c a s e s  o f  smallpox . 
F ive border che ckp o s t s  were e s t ab l i shed to s creen p eo� l e  at maj or cro s s ing p o i nt s . 
In add i t i on ,  SEP personnel at th e s e  checkp o s t s  gave p r imary vaccinat ions and ·asked 
for news of smal lpox cas e s . From t ime t o  t ime , pockmark and vacccinat ion s car 
s urvey s were carr i ed out . 

Kas s a l a  P rovince : 

Kas s a l a  P rovince shares b o r d e r s  wi th the E th i o p i an P rovinces o f  E r i t rea and 
Begemd i r .  Mo s t  o f  the border ar ea i s  eas ily t r aver s ed . For thi s r e a s on the 
e s t ab l i shment o f  b o rder che ckp o s t s  could no t be as e f f e c t ive as in Blue N i le P rovinc e ,  
But s omething h ad t o  be done and wi th the end o f  end emic smal l p ox i n  Sudan , increased 
atten t i on was g i ven to the b o rder areas . Beg inning in 1 9 7 2 ,  SEP t eams were carrying 
out act ive s e arche s , vac c in a t i ons , and when nec e s s ary , co n t ainment ac t iv i t i e s  along 
the b o rd er areas . Ch eckpo s t s were e s t ab l i shed at maj o r  cro s s ing p o i n t s  and t e ams 
a l s o  maintained s urve i l l ance at r a i l ro ad s t at i ons and b i g  marke t s . E th i o p i an SEP 
t e ams were met at d i f f e rent po ints and comb ined s urve i l l ance p l ans were put into 
operat i o n .  Af t e r  t h e  Add i s  Ab aba S eminar , s ome border me e t i ng s  w e r e  arranged . 
Beg inning in 1 9 7 6 , further informa t i on was p rovided by po ckmark s urvey s , whi ch gave 
a good p i c ture of the s i tuat i on ins ide the unreachab l e  E r i t r e an Province of E th i op i a .  
When s usp ect smal lpox cas es were repo r t ed dur ing 1 9 7 6 and 1 9 7 7 , the rumour s were 
inves t igated wi th succe s s  on b o th s id e s  of the border . (Tab l e  4 1 ) , 
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Upper Nile Province shares borders wi th the Ethiopian Provinces of Il lubabor , 
Wollega and Kaffa,  Unl ike Kas s al a ,  in Upper Nile there is limited crossing of 
borders due to natural b arriers such as mountains , swampy areas , heavy rainfall 
for up to 10 months of the year and there is no regular transportation . 

Since the 1972  s tart of SEP in Upper Ni le , SEP teams have taken advantage of  
the short dry season to cover border areas . The crash programmes of 1 9 7 3  and 1974  
(Chapter 16)  emphas ized active searching , pockmark surveys and investigat ion of  
suspect cases . The report of a suspect case at Khigle pos t  in November 1974 1s 
a good example  of the programme ef forts in Upper Nile .  

Transportation dif ficulties in  Upper Nile are greater than in any other province 
of Sudan , with the pos s ible exception of southern Blue Ni l e ,  Surveil lance Officers 
have expre s s ed their diff icul ties in this way : "Had our motor cars had their own 
tongues they would def initely expres s the horror of the roads to the Mechanical 
Transport Department . Land Rovers damaged beyond repair are lying aside in front 
of SEP offi ces in Malakal , like so much useless war material left to rus t  after a 
fierce mili tary battl e .  But the proud SEP soldiers are still  manning the checkpos t s  
of  Nas ir , Akobo and Renk. " 

Equatoria Province : 

In addition to bordering the Ethiopian province of Kaffa,  Equatoria Province 
has common borders with four other countries : Central Afri can Empire , Zaire , Uganda 
and Kenya, The bo rder area with Ethiopia is sparsely populated and has no t posed 
a maj or threat for impo rtation or exportation of  smal lpox . To a les s er extent , this 
is also true of  the border area wi th Kenya and the Central _African Empire ,  The 
border areas wi th Uganda and Zaire were more heavily populated and po sed a much 
greater potent ial threat of smal lpox importation and exportation , 

No smal lpox cases were reported in Equatoria Province from 1960 to 1968 . For 
security reasons , good surveillance was no t pos sible during this time , however . 
In 1969 , s ome smal lpox cases appeared among Dinka tribesmen travel ling up the Nile 
to Jub a from Upper Nile Province . This highl ighted two dangers : 
( 1 )  the pos s ibility of endemic smallpox in Equatoria Province , and 
( 2 )  the pos s ibil ity that smal lpox could b e  exported from Equatoria into neighbouring 

countries . 

During 1973  and 197 2 ,  Uganda reported 16 and 1 9  cas es respectively , impor ted 
from Equatoria , In retrospect , this is not surpris ing as subsequent surveil l ance 
efforts in l ate 1972  and 1973  indicated that several smallpox foci had exis ted in 
wes tern Equatoria during the l as t  few years of civil disturbances , up unt il l ate 
1 9 7 1  and early 1 9 7 2 .  

Wi th the signing of  the Addis Ab ab a Agreement in March 1 9 7 2  and the subsequent 
end of civi l disturbances , i t  became pos s ible to undertake effective survei llance 
and containment measures throughout the province . At this t ime it was decided that 
SEP activit ies would be s tarted in Equatoria Province , By November 1 9 7 3 ,  ful l-s cale 
activities were in operation . The las t  smallpox case was found in November 1 9 7 2 .  
During 1 9 7 3  and 1 9 7 4  SEP teams searched the entire province thoroughly . Thi s  
included reported visits t o  a l l  international border areas of  the province , and 
maintenance of  checkposts at maj or border cro s s ings . The only evidence of smal lpox 
found at this time was of  foci existing in 1972 or before .  

During 1975 , reports were received of smallpox cases along the border with 
Zai re .  SEP personnel responded to thes e reports b y  thoroughly re-s earching the 
border areas . The rumours were proved to be fal s e ,  
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CHAPTER ( 1 9 )  

THE LAST SMALLPOX OUTBREAK IN SUDAN DUE T O  ENDEMIC DISEASE 

I Introduct ion 

On 31  December 19 7 2 ,  a telegramme was received at SEP Headquar ters , Khar toum , from Wau , 
Bahr El Ghazal Province . The tel egrannne sta ted cases had been detected in Aweil  Rural Council . 
At the time the tel egramme was r eceived i t  was no t known nor thought that these  cases would 
be the l as t  to o ccur in the Sudan and a detai led inves t igat ion of the outbreak was no t 
undertaken. However , some informat ion was gathered during containment act ivi t ies . 

II Background 

Up to August 1 9 7 2 , the s outhern provinces were no t entirely acces s ible  because of civil 
disturbances . During this t ime i t  was known that smal lpox cases  were occurring in many 
eastern rural counci l s  o f  Bahr E l  Ghazal Province , including Aweil ,  but the probl em could no t 
be adequately deal t with because only l imi ted SEP activities were pos s ibl e .  The SEP Headquart�rs 
in Bahr El Ghazal was estab l ished in Wau in May 1 9 7 2 .  Two smal lpox vaccination teams were 
as s igned to Aweil R . C .  in Augu s t  1 9 7 2 . In l ate December 1 97 2 ,  the last ind i genous cases were 
dis covered during vaccinat ion ac t ivities  in Aweil R . C .  

Aweil Rural Council i s  north-wes t  o f  Wau and had a populat ion o f  418 , 9 6 6  in 1 97 3 .  The 
peopl e  are mainly members of the Dinka trib e ,  but the Jur tribe is present in the southern 
p art of the rural council .  Vil l ages in Awei l  R .  C .  usually contain l e s s  than 350 per s ons , 
l iving in households s catter ed over a wide area , Catt l e  are the main occupation o f  the 
inhab itant s .  Grazing t akes the peop l e  up to 50 km from their homes , depending on rainfal l . 

I I I  Epidemiologic Features 

A. S ource of the Outbreak :  

The las t case o ccurred in Aluet village , Malek sub-counci l ,  about 5 0  mi les 
eas t  of Aweil (Figure 2 2 ) . The pat ient claimed to have been infec ted in nearby 
Magok vil lage . A vis i t  to al l nearby villages revealed that smal lpox had been 
present in the area throughout mo st o f  the l atter half of the year . The f irs t 
case in this outbreak , occurring in Sep tember 1 9 7 2 ,  could be traced to Bul-Umm 
village . Thi s  pat ient was infected in Wun�Kir vil l age in Gogr ial Rural Counci l ,  
t o  the east o f  Awei l .  

B .  The Epidemic Curve: 

The ep idemi c curve of the outb reak is shown in F i gure 2 3 .  At the t ime the 
ep idemi c was dis covered the dry s eason was beginning and people wer e beginning 
to s earch for pas tureland.  

c .  Age and Vaccination Status 

The l ine l i s t ing of 1 2  cas es  d i scovered in this outbreak is shown in 
Table  42 . One chi ld di ed . One person had a vaccination s car . 

D .  Transmi s s ion 

Al l cases occurred in a locali zed endemi c area within a 100 km radius o f  
Aweil . Person to per s on transmi s si on was traced back to S eptember 1 97 2 . 
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IV Contro l  Meas ures : 

Al l v i l l ages in Awe il Rural Council and several areas in Gogrial Rural Council 
v i s i ted . Ho use to house searching was done from December 1 9 7 2  through Apr i l  197 3 .  
April

. 
1 9 7 3 ,  periodic s earches in the area were carried out frequently and failed to 

new foci . 

From October 
and Gogrial Rural 

1 9 7 2  to Apri l 1 9 7 3  the fol lowing number o f  vaccinat ions were 
Council s .  

Pr imary Re-vaccinat ions Total 

Awei l  12 , 286  35 , 860 48 , 14 6  A 
Gogr ial 8 , 1 5 5  14 , 9 6 3  23 , 1 8 8  B 

A January 1 9 7 3  mis s ing 
B No record of vaccination from January - Apr i l  1 9 7 3  

given 

were 
After 
detect 

in Aweil 

Twenty-nine p er cent o f  the total vacc inations were primary vaccinat ions indicating a 
relatively unpro tected populat ion . 

Special surve ill ance was carr ied out in May 1 9 7 3  at which t ime the following p laces and ; 
pers ons were v i s i ted : vi l l ages (6 5 ) , ho us es (4 , 7 6 8 ) , hea l th uni ts (20) , s chools  (4) , 
market s  (29 ) , l abour camp s  ( 1 1 ) , tribal sub-chief s  (40) , po l ice s tations (10) , tea and co ffee 
shops ( 1 5 ) , relgious p l aces ( 2 ) , lorry and f erry s tops ( 5 ) , F i fteen suspect cases were f ound 
but none were smallpox. Periodic v i s i t s  to the area have occurred from 1 9 7 3  to 1 9 7 8  to 
confi rm  that the area has maintained freedom from smal lpox . 

Summary : 

A cluster of v i l l ages in Aweil and Gogr ial Rural Councils , Bahr E l  Ghazal Province , were 
found to have endemic smal lpox cases up through December 19 7 2 .  Cas es had been occurring in 
the eas tern p ar t  of the province throughout the year . Containment rel ied on vaccination of 
neighbouring villages . Act ive s earching throughout the area f ai l ed to detect other cases . 
It is bel ieved this was the l as t  endemi c fo cus in Sudan . 
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CHAPTER ( 20 ) 

THE LAST CASE OF SMALLPOX IMPORTED 

Introduction: 

INTO SUDAN 

'fhe last case of smallpox to be imported into Sudan came f'rom Ethiopia. The 
patient was a seasonal labourer who bad come 'io the Abo Agla dura. scheme in Kasaala 
Province to work with the harvest. The case was detected through the surveillance 
efforts of SEP staff' in Kassala Province, who were acting on info:ms.tion provided by 
a surveillance officer with the Ethiopia SEP, based in Aeamara. 

In early December, 1972 , the Public Heal th Inspector (Pill) in charge of SEP 
activities in Kassala Province received a letter from the Ethiopia SEP Surveillance 
Officer based in Asmara, Eritrea. The letter was to inform the Kaesala SEP that 
the Ethiopia SEP had discovered smallpox in the Eritrean village of Ali Ghider, a 
Tillage not far from the Sudan border. The letter advised the Sudan SEP to keep 
to a close watch on the border area near A11 Gbider. 

On 11 December, the Sudan SEP PHI proceeded w1 th a surveillance team to the 
Gargif area of Kassala Province. This was the area nearest Ali Ghider. The entire 
area was surveyed and all dura scheme owners were instructed to infonn the sur
veillance team of any labourers that have come from Ali Ghider so that the team 
could question and vaccinate them and put them under surveillance. Arratlgements 
were made to station the surveillance team at. the Ge.rgif police station , and the 
:ml returned to Kaesala OfJ 14 Deceml:•er. 

The ml returned to the Gargif area on 21 December, to visit the surveillance 
team. No cases bad been fo\Uld at that time , but surveillance activities were 
being maintained throughout the entire area. 

On 23 December, the mI and members of bis surveillance team were visiting 
the Abo Agla scheme when a yoUDg mar. wae seen who had a very clear rash typical 
of smal.lpox on hie face. The maD wae a 21 yeax old Er1 trean who had come to 
work at the Abo Agla scheme. At the time he was found , he was living with 5 other 
persons in a small camp. 

Epidemioloe;i.c Features: 

The epidemi ological investig-9.tion revealed that the 6 men e.ll came from 
Ali Ghider. The patient and hie 5 friends had left Ali Ghider on 9 December, 
accompanied by a Sudanese agent for the owner of the Abo Agla scheme. The group 
spent the night in the Ethiopian village of El Shokeriaya in the home of a man 
named Hamid Ibrahim. On. the lOT.h, they continued their j ourney , passing through 
Burma police station before arriving at Abo Agla that same day. On 18 December, 
the patient felt feverish and on 21 December a rash began to appear. 

Of the 5 people travelling wi th the patient , 2 had recently been vaccinated 
in Ali Ghider. One Bhowed clear smallpox scars on his face. _ This me.n said he 
was infected in the Kerez;. (Eritrea) area 3 months before. The other two men had 
never been vaccinated. 
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Al l five of  the patient ' s fel low travellers were vaccinated and the enti re 
camp was put under quarantine, Five other labourers found nearby were al so 
vaccinated . Al l labourers in nearby camps were vis ited,  examined and vacc inated , 

On that s ame day (23 December) the PHI and s ome members of his surveillance 
team proceeded to Um Hagar , which is located ins ide Ethiopia. The health authorities 
there were asked to give the Heal th Off icer in Tes senei (the district HQ) full 
information about the case found at Abo Agla1 so that he could take the necessary 
act ion . The team spent the night at Gargif po lice station and the next day 
(24 December) the PHI returned to Kas s al a ,  

From Kas s al a ,  the SEP HQ i n  Khartoum was informed o f  details o f  the case , 
On 26 December , a Senior Public Health Inspector (SPHI) from Khartoum came to 
Kass ala to conf irm the diagnos i s .  On 27  December he and the PHI visited Gargif 
for this purpose,  The confi rmation was made and both men returned to Kas s ala  that 
same day ,  Arrangements were then made for a j ourney to Tess enei and Ali Ghider 
to conf irm the epi demiological his tory and to see what measures the Heatlh Off icer 
in Tessenei was ini tiating. 

The PHI and the SPHI left Kas s ala on the 2 8th. They arrived in Tes senei that 
s ame day and met with the Health Off icer , Although the Health Officer had received 
the mes s age s ent from Um Hagar , he had done no more than forward the same message 
to SEP in Asmara . The Health Officer was asked to accompany the Sudanese personnel 
to Al i Ghider,  which he agreed to do , 

At Ali Ghider , Hami d Ib rahim , the man with whom the patient had been staying , 
denied that he even knew the patient , but it  was clear that he was lying . Health 
authorities in Al i Ghider were met and convinced that it was important to s earch 
the town thoroughly as i t  was l ikely that more cases were in the town . After 
receiving as surances that thorough searching would be done , the Sudanese personnel 
and the Ethiopian Heal th Officer returned to Tes senei . 

On the 29th, the Sudanese personnel returned to . Kas sala.  On 3 January , they 
again returned to the Gargif area and visi ted the patient . By this time the 
patient was beginning to scab .  Ano ther check of the area was carried out but 
nothing suspi cious was found . After making arrangements to have SEP pers onnel 
remain in the area unti l al l danger of smallpox was over,  the PHI and SPHI returned 
to Kas s ala and Khartoum, respectively. 

Summary: 

Act ing on informat ion received from the Ethiopian SEP office in Asmara,  
Ethiopia, Sudan SEP pers onnel in  Kass ala Province were alerted to  the pos sibi lity 
of  a smallpox importation. Intens if ied surveillance was undertaken in the areas 
thought to be mos t  vulnerable.  This intensified surveillance was responsible for 
the detection of  a case of  smallpox only two days after the patient began to 
deve lop a rash.  Containment measures were begun immediately and no secondary 
cases occurred . 
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CHAPTER ( 2 1 )  
, 

LAFIT OUTBREAK 

Introduction: 

During an active search for smal lpox cas es undertaken during January 1 9 74 , 
a Sudan SEP s urveil l ance off icer d i s covered evidence of smallpox cas es  that po s s ibly 
had occurred as recently as November 1 9 73 . This  d i s covery was in the Laf i t  
mountains of eastern Equatoria Province . This d i s covery caus ed great concern among 
Sudan SEP s t aff becaus e ,  i f  the prel iminary informat ion was conf i rmed , the las t case 
woul d have occurred 11 months after the last reported smal l pox cas e  in Sudan (for 
reference , s ee WHO/ SE/ 74 . 67 ,  "The Mys t ery of the Smal lpox Cases in the Laf i t  
Mountains , Equatoria Province , Sudan" ) . 

. 

Background:  

Smal lpox is  known to have b een endemic in many areas o f  eastern Equatoria ; 
Province as recently as 1 9 7 2 .  It was not pos s ibl e to inten s i fy smal lpox eradi cation 
act ivities unt i l  af ter the Addis  Ababa Agreement of March , 19 7 2 ,  which brought an 
end to civil dis turbances in southern Sudan . By June , 1 9 7 2 , smal lpox eradicat ion 
ef forts in Equatoria Province were in full operation . The las t conf i rmed case o f  
smallpox i n  Equatoria Province had an onset of rash i n  November 1 9 7 2 and o ccurred 
in eastern Equatori a .  

During the 1 9 7 3  rainy s eason , plans and arrangements were made for extens ive 
smal lpox surve i l l ance activit ies to be carried out in eastern Equatoria duri�g the 
1 9 7 3-74  dry s eason . The purpos e  of the s e  act ivities  was to make sure that no 
smal lpox foci remained in the area . In December 1 9 7 3 , special surveil lance teams 
thoroughly sear ched Kapoeta District , the east ern-mo s t  dis trict . During the s earch 
reports were received of current and recent smal lpox cas es , but invest igat ions o f  
thes e repo rts proved that they wer e  groundl es s i n  every inst ance . 

During January 1974 , the special survei llance teams be gan act ive s earching 
of �orit D i s trict . Thi s district is particularly diff icult because it contains a 
number o f  high and rugged mountain ranges . Al l are inhab ited and mos t  are known 
t o  have experienced smallpox epidemics as recently as 197 2 .  In mid-January the 
teams uncovered evidence of a smal lpox chain of transmis s ion that may have cont inued 
as l ate as Oc tober or November 19 7 3 .  Th is was in the Mur a and Dorik areas o f  the 
Laf i t  Mountains . 

The Laf i t  Mountains : 

The Laf it Mo untains are a narrow range of mountains about 45 mi les long , that 
run s outh-east to no rth-wes t .  The mountains are no t except ionally high (highest 
peak : 1 , 93 9  metres ) ,  but they are very rugged . There were exactly 40 vil l ages in 
the Laf i t  Mountains at the time of the search , wi th 38  o f  them located on the 
mountains thems elves . A 30 minute cl imb was required to reach mos t  of these vi l l ages . 
Whi l e  the popul at ion of other mountains in Equatoria are s c at tered randomly in small 
settlements , almos t  all the total population of the Laf it Mountains could be found 
in i ts 40 villages . The mountains are acces s ible by road only during the period 
December to April  (Figures 24 , 25) . 

The Popul ation : 

The Lafit  Mountains are popul ated almost exc lus ively by the Laf it tribe . The 
Lotuka peopl e to the wes t  and the Tapo s a  to the east are traditional enemi es and so , 
his torically,  the Laf it have no t norma l ly ventured far from their mountain homes . 
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During the d i sturbances , mos t  o f  the peopl e  became refugees . Many s et tled in 
Kapoeta town, s ome s tayed in Torit and Juba and s ome travel led as far as Uganda . 
At the end o f  the dis turbances , the Laf i t  refugees returned and mos t  of the 
population at the t ime of the search cons i s ted of returnees . 

Recent History o f  Smallpox in Laf i t  Mountains : 

According to the informati on gathered from vi llagers in the Lafi t  Mountains , 
smallpox cases oc curred during 1 9 7 1  at Loming and Lalanga,  in the south-eas tern 
se ct ion o f  the mountains . During 1 9 7 2 , there were smal lpox cas es in the area 
from Lo gotok to Megaj ik on the eas tern side of the mountains and from Ngaboli to 
Ikol i  on the wes t ern s ide . The reported smal lpox cas es in 1 9 7 3  were apparently 
conf ined to the Mura area, but may have included the vil lages of Dorik Mountain 
( Irenge and Locharo ) .  

It would seem that , i f  cases o f  smal lpox occurred in the Mura area in 19 7 3 ,  
they might have repres ented a progress ive spread o f  an exis t ing smal lpox outbreak 
from o ther p arts of the mountain range , It is equal ly pos s ible that smal lpox was 
imported into the Laf i t  Mountains during 1972  from Kapoeta District , or that both 
occurred . 

The l a s t  confi rmed smallpox cas e in Equatoria Province was in November 1 9 7 2 ,  
a t  Karkamugi i n  Kapoeta District where many cas es  o f  smal lpox are known t o  have 
occurred that year . Karkamugi , Riwato and Maggos ,  the mos t densely populated part 
o f  Kapoeta Dis tr i ct , are only about 50 to 70 miles from the Laf i t  Mountains . Taposa 
tribesmen frequently travel from the Riwato area to the Lafi t  Mountains wi th their 
cat t l e .  In fact , during the active search s ome Taposa tribesmen were encountered . 
They s ai d  that they could walk to Riwato from Laf i t  in two day s . 

Smallpox coul d  also have been imported to Laf i t  when the refugees returned 
from the Kapoeta area. It was no t unti l  June 1 9 7 2  that SEP personnel were able to 
b eg in work in the Kapoeta area and by that t ime , refugees were already b eing taken 
b ack to Torit D i s trict by lorry . It is worth noting that a SEP survei l lance offi cer 
who helped with vaccinat ion efforts in the Laf i t  Mountains aft er the Mura focus was 
d i s covered , cl aimed that s ome of the per s ons seen with old pock-marks were persons 
he had s een in quarantine in Kapoeta when he was working there in 1 9 7 2 .  

Previous Surve i l l ance Work : 

Survei l l ance activi t ies were no t pos s ible in eas tern Equatoria unt i l  after 1 9 7 2  
rainy s eason. Surve i l l ance activi t ies were not extended to the Laf it Mountains unt il 
February 1 9 7 3 . A surve illance team accompanied by a WHO Advi:s.er vi s ited the area 
at that time . The t eam drove completely around the mountains , and vaccinated many 
o f  the villages . No active smal lpox was seen or reported at that time . 

The Mura Focus : 

A guide engaged by the surve illance team when i t  vis ited the Laf i t  Mountains in 
January 1974 , s ai d  that there had been smallpox in the Mura area the previous year , 
that in f act he could reliably date the last surviving case to have been in the 
s c abbing s t age in early November 1 9 7 3 .  The area was visi ted . The al leged l as t  
surviving case ( a  boy o f  15  months )  was found and conf irmed t o  have the s cars o f  
smallpox. Eight o ther p er s ons having the s cars o f  smallpox were found in the area . 
Al l these p eopl e placed their t ime of infection one or two months before the 
alleg ed l as t  surviving cas e .  Ano ther 25 people without s cars claimed to have had 
smallpox and a l ist  was developed o f  2 5  people said to have died f rom small pox between 
Chri stmas 1 9 7 2  �nd Chri s tmas 197 3 .  An additional two people in a neighbouring village 
were f ound to have smal lpox scars , but these  cases could not be epidemiologically 
related t o  the Mura cases . 
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The development of case histories for the Mura outbreak indicated that these 
cases may well have occurred during 1972 rather than 197 3 .  In fact , most of the 
evidence supported that view. The only problem was the alleged last surviving cas e ,  
The guide insisted that this case was in the scabbing stage in early November 197 3 ,  
and the other o l d  cases in Mura said that they were infected one t o  two months 
prior to the alleged last surviving cas e .  These people were less sure that their 
infection had occurred in 1973,  however .  

At the time , i t  was no t pos s ible t o  pos it ively determine that the chain of  
transmis sion had occurred in 1972 rather than 197 3 .  A complete search and mass 
vaccination o f  the entire area was carried out . All 40 villages were reached . 
Since some 90% of  the population lived in the villages , the search was considered 
thorough and complete , A total of 3 , 9 24 vaccinations were given of which 1 , 586 
were primary, No evidence of fresh smallpox cases was found. 

Post Script:  

The Laf i t  Mountains were visi ted two more times during 1974 by SEP surveillance 
teams . Since that time, repeated visits have been made . No smallpox was ever found . 
It is interesting to  note that a visit in 1976 by a Surveillance Officer , accompanied 
by a WHO Adviser , determined that the alleged las t surviving case of the focus was 
infected in late 1972 and not late 1973 (see extract from March 1976 Monthly Report) .  
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CHAPTER 2 2  

AYENSA: THE STORY OF A BORDER RUMOUR, 1 9 7 6  

O n  23 Augu s t ,  1 9 76 , t h e  Sudan S E P  HQ ' s  rec e ived a t e l ephone c a l l  from 
Senna r .  The As s i s ta n t  Commi s s ioner o f  Hea l t h ,  Blue Nile Province r e po r t ed 
that a me s sa ge had been rece ived from G e i s s a n  checkpo s t  by t he Med ica l 
Ins pector a t  Ro serires tha t there wa s a sus pec t ed c a s e  o f  sma l l pox in Ayensa 
V i l l a g e ,  Wo l l ega Province, of E th i o p ia . Th i s  vil lage i s  in Ma nge Woreda , 
Asosa Awra j a ,  a nd is loca t ed 1 1/2 hours by foot from G e i s s a n .  

Respons e :  

The Sudan SEP response wa s immed ia t e .  
1 .  The Ethiopia SEP wa s informed through the Sud a n  WHO Re present a t ive . 
2 .  The Bue Nile Provinc e SEP Pub l ic Hea lth Inspector,  who wa s on 

ma rriage leave , wa s instructed t o  report immedia t e ly to G e i s s a n .  
3 .  Sudan Airways wa s cont a c t ed to reserve 2 s ea t s  on the f i r s t  ava i l 

ab l e  f ight to Ro s i ere s . 
4 .  As the WHO Epidemiologist was on leave , the WHO SEP Admin i s t ra t ive 

A s s i s tant prepa red to accompany the Bue Nile PHI . 
5 .  The As s i s tant Commiss ioner o f  Hea l t h  wa s a sked to cont a c t  the 

Commiss ioner o f  B lue Nile Provinc e .  Th i s  conta c t  wa s mad e  a nd 
the fol lowing points were a greed upon: 

( a )  The As s i s tant Commi s s ioner o f  Hea lth should cont a c t  His 
Exc e l lency, t he Minister o f  Hea l t h ,  t o  see i f  a hel icopter 
c ould b e  mad e  ava ilab l e .  

( b )  Army c a r s  wou ld be the a l t erna t ive i n  c a s e  o f  fa i lure to 
a rra nge for a helico p t e r .  

( c )  The b orders a t  G e i s san should be c l o s ed to prevent sma l l 
pox from enter ing Sud a n .  

O n  2 5  Augu s t , t h e  Under-Secretary for t h e  Min i s t ry of Hea lth persona l ly 
cont a c t ed the SEP o ffice to learn wha t  mea sures had been taken so fa r .  He 
wa s informed t ha t  the B lue N i l e  PHI a nd the WHO SEP Admin i s t ra t ive As s i s tant 
wou ld be leaving on tha t day ' s  fl ight a nd that i f  a he l ic o p t er wa s not ava i l 
able in Ro s ieres they would proceed b y  t r a c t or s  from there . 

The SEP HQ t eam arrived a t  Dama zin ( Ro s ieres aerodrome) a t  1230 on 
Augus t  25 , by a regular f l ight and c onta c t ed the Commis s ioner immed ia t e ly . 
The Commi s s ioner exp la ined that the e f fort to get the helicopter had fa i l ed . 
He sugge s t ed an army car a s  an a l t erna t ive , but the t eam s a id it pre ferred 
to have two tractors . The Commi s s ioner contac ted the Mechanic a l  Agricultura l 
Depa rtment , wh ich p romi sed to have the trac tors ready by the next day . 

The team then contac ted G e i s s a n  by radio- t e l ephone and a sked for d eta i l s  
conc erning t h e  suspected ca s e .  I t  wa s learned t h a t  one of t he vaccin� t ors had 
left Geissan on the 23rd by do nkey to d e l iver a s p e c imen from the s u s p e c t ed c a s e  
to Dama zin ( 5  d a y s  travel) . 

On the 2 6 t h ,  wh ile the team wa s wa it ing for the tra c tors the h e l icopter 
arrived at Dama zin from Kha r t oum . The HQ t eam wa s cont a c t ed a nd they l e f t  
f o r  Geis san (45 minu t e s ,  1 1 7  mi l e s  by helicop t er) . As the v i l l age o f  Avensa 
wa s inside Ethiopia a nd a s  the helicopter could neither wa it nor cross the 
border , it returned to Kha rtoum . The HQ t eam wa s l e ft t o  d e t ermine the b e s t  
wa y to reach Ayensa a nd then return to Dma zin . The t eam m e t  t h e  G e i s s a n  hea lth 
unit Medical As s i s t ant a nd h i s  va c c ina t o r s . 



Events in Geissan Before the Arrival of the SEP HQ Team: 

1 .  On 2 1  August ,  the Ethiopian Medical Assis tant at Geissan Dispensary 
contacted t he Sudan unit for vaccine as he said there was a small pox 
case in Ayensa village . 

2 .  In a joint effort , both Sudan and Ethiopian p ersonnel visited the 
pa tient and d iagnosed the i llness  as  a highly suspected smallpox 
cas e .  A speci!IE n was taken and all  vil lages were vacc ina ted . It 
was agreed that the E thiop ian med ical assistant wa.i ld come to 
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Geissan the next day to take more vaccine for vaccina t ing nearby villages . 

3 .  The Sudan unit contacted the Sudan police station to insure tha t  
everybody cro ss ing the border should pas s the vacc ination stat ion 
and be checked . 

4 .  After receiving a message from the Ass istant Commissioner o f  Hea l th, 
B lue Nile Province,  the borders were closed . To the astonishment 
o f  the Sudan unit , the Ethiopian MA did not come on the 22nd or 23rd 
to col lect the vaccine . 

5 .  The unit ,  accompanied by a trans lator, then vis ited Geissan Dispensary 
to know the reason for the delay . They lea rned the Ethiopian police 
had heard of  the border clos ing and had refused to al low the MA to 
visit Sudan for the vaccine. Moreover , the Ethiopian MA had sent a 
mes sage to his HQ a.eking for suppl ies from Assosa because Sudan would 
no t al low people to visit the market in Sudan . Despite all  exp lana t ions 
the MA refused strongly to accept the vacc ine offered to him and said 
that Add is Ababa had been contacted and tha t he WCJ.l ld get his own vacc ine . 

Event s in Geis san after the Arrival o f  the SEP HQ Team: 

On the 26th , a let ter wa s sent to the MA reques ting a meeting. On the 
2 7 th the MA reported and everything was exp lained, especially that the 
vaccine belongs to nobody b ecause it is from WHO a nd for the whole world . 

The Ethiopian MA agreed to cooperate and in a . j oint effort , all  vis ited 
the sus pected case . Aft er two hours of wa lking on a rough mo untainous road , 
while the Sudan team wa s fa sting (Ramadan) , a l l  reached Ayensa . 

Findings :  

1 .  The patient , Hamid El Toum, mal e ,  4 2  years of age,. was in the scab stage . 
2 . While mo st of the rash wa s in the scab stage, there were still  les ions in 

the pustular stage . Specimens were taken from both scabs and pu stule s .  
3 .  Les ions were most  numerous on the trunk . There were few on the peripheryes 

with very few on the fac e .  
4 .  There wa s one pock on the left palm.  
5 .  The pa tient had no vaccination scar, but there was a variolation mark 

on his left arm. He sa id that this had been done in early childhood . 
Elders were asked and all  agreed that it was so and that this pract ice 
had been stopped for more than 30 years when vaccine wa s introduced by 
the Brit ish in Sudan . 

6 .  The fa llen scabs left superficial pockmarks .  
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'fhe Patient' s Movement Dur1:ne; Incubation Period: 

The patient left Ayensa on 12 July to attend a wedding party. He passed 
A.bongo , Abaley and Delhi villages ,  and crossed F. De.bus River on the 17th. 
He spent nights in :Mali , Ge.darif Omer, Tedasa and :reached Mendi on the 21st. 
He stayed more than a week at Mendi , and then started his return journey. 
reaching A7ense on 5 August . 

He stayed in that village UDtil the 16th when he travelled to Geissan 
market in sud.an. On that same day he :f'elt fever. On the 17th the re.eh 
appeared. On the 20th, he visited the dispens� at Geissan. 

Contai.Dment: 

The patient appeared to have severe chickenpox but since Bll8llpox was 
still suspected, contait1111ent measures were carried out. All Sudan border 
villages near Ayensa were vaccinated. The Ethiopian MA was aaked to visit 
14 Ethiopian villages near Ayensa and give pr.1.mary vaccillations. 

The people were willi:cg to participate and gather in each of the 14 
EthiopiB.ll ville&ee. A donkey or mule was arranged to take the MA to each 
village from his dispensary. 

It was agreed that vaccine would be supplied by Sudan at e.ey time from 
the pe1'!11Bnent checkpost. It was also agreed that the SUdan HQ team would 
stq in Geisaan so that a meet1Dg with the SEP team coming 1'rom Addia Ababa 
could be arr&.Dgede 

OJ;l 29 August . it was learned that the Ethiopian team could IlOt leave 
Addis Ababa because of bad weather. A meeting was held with the Aseosa 
District Adm1n1strator and the Assoea police officer, who came to se�e 
troubles that broke out after the closing of the border. 

!!.'he situation was well explained and a good agreement was was reached. 
The District Adminstrator welcomed any visit of Sudan SEP to Aseoaa and 
any effort on the borders. It was also agreed that since the Sudan team 
felt the IN8p9Cted case was IlOt smallpox, a message to that effect should be 
sent to Addie Ababao On 3 September the aidan team left Geiaean. 

Back to Khartoum: 

The Commiaaioner of Blue Nile contact� the ana.T for a reliable car to 
accom� the tractor to help the team to return. 'fhe team, hearing this 
good newa ,  decided to wait in Geisean for the transport to arrive. After 
five days it was learned that the car ,.. deeply stuck in Khor Tomat and 
that the helicopter was not available. The team decided to take the most 
reliable t%'a:nsport facilities for croaeing Tomat waters and climbing moun
tains without getting stuck and thus mules were the choice. 

The team spent two days travelliDg by mule , covering eighty miles. On 
the 3rd day a tractor was met at Abu Sbasuna village and Damazin was reached 
at 1730 hours on 5 September. Two more days were spent waiting tor a tlight 
to Khartoum. On 8 September the team reached Khartoum. 

Speci:lllen Besul t: 

On 29 September, the laboratory result ,for the specimen taken from Hamid 
El Toum was received from Geneva. Electron microscopy revealed llerpes 

Varicella particles. 



CHAPTER (23) 

PROGRAMME PF:RSOmIBL AND FINAi�CES 
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In 1968, when Sudan committed itself to the goal of smallpox eradication , 
the obstacles to success were fonnidable. .Amol".g the obstacles were the 
limited resources available. 

Sude� esked for ard received assistance f'rom the World Health Organiza.
tion, 'but this assistance, while important, should not be overemphasized. 
The Sudan Smallpox Ersdication Progl'Bllllle was a programme imrlemented, 
maintained and sustained by Suda.t1eee. WHO personnel rnade import.ant oor.
tributions and WHO and UN!0'EF equipnent and supplies were crucial to 
programme success , but the final credit for the success of the progranme 
should go to those Sudanese who parti.cipe.ted in the programme, to the 
Government of Sudall which supported it, and to the people of Sudan, without 
whose cooperation success could not have been achieved. 

Tables 13 and 43 show the number of SEP peraonnel, by provin{'e, for the 
1968/69 and 1976/77 Financial Years. I t  is noteworthy that the total pel\
sonnel du.ring these two financial years is not great!;• different , even though 
the programme in 1968/69 was not :f'Ul.ly implemented. The explanation for this 
ie that the Sudan m tried to engage its :f.'ull complement of personnel from 
the begi nning, so that they could be put to work 1 n priort ty areas. Later, 
when the programme was expanded to the South and other e.reas, _these personnel 
were transferred to those provinoee where they were needed most. All personnel 
except the Operatiorui Ottioere , who were transferred from other Ministry of 
Heal t.'1 programmes , were recruited locally and bad not had previous experience 
as heal th wo:rlcere. 

SEP personnel were often a.eked to move to areas far from their homes 
and to stay in these areas for as long as several years. That they did so 
and continued to put forth high quality efforts is to their credit. 

Tables 1 and 2 also make the point that the levi;,l of SEP personnel has 
been maintained at about 600 for the entire li:f'e of the programme, even 
though the last smallpox case occurred in December, 1972. This was essential 
because Sudan had to amintain a vigilant posture against importations t:rom 
Ethiopia, where smallpox outbreaks continued to occur until August 1976� 
It is g credit to the Sudan Govercment that it has maintained its comm.:i tment 
to SEP at this same level during the almost 6 years that have passed since 
the last smallpox oas'! in Sudan. 

!able 44 shows the total annual expenditures for SEP aoti vi ties by the 
Government of Sudan and by WHO from Pinancial Year 1967/68 to ji'j,nancial 
Year 1976/77. It is clear from this table that expenditures on smallpox 
eradication in liDldar:. have been relatively modest. It is also clear that the 
great majority of these expenditures have been borne by the Government of 
Sudan i teel:f' • 
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STAFF OF SE/BCG PROGRAMME AT THE END OF FINANCIAL YEAR 

"' "' "' I "' .... .... 
.... 

.; .; .... "' "' 0 0 0 a ., "' .... .... "' "' 
Station . "' "' ... ::c c: t ...:. "' Q) ... Q) .... "' 0 .... "' 

... " ... 0.. . .... .... > ... k Q) >. "' > " "' Q)  "' r;::; 8' �  c:: •.-1 (lj 0 "' H "' .... .... z " O' ... ::l .... .... � .1...1 ... <lJ ...... Q) <lJ () 
.... ;ti "' ::c "' a  � "' "' "' Q) () "' "' () 
"" 0.. .. :.: <lJ "' ::l "' < "' < "' :> 

Khartoum H . Q .  1 1. - - 7 2 3 - - -

Khar toum Province - - 1 2 - - - 5 1 7  7 8  

Gezira - - l l l - - 2 4 35 

Blue Nile - - 1 - 1 - - 3 3 30 

White Nile - - l - - - - 2 3 21 

Red Sea - - 1 - - - - 1 2 1 2  

Kas sala & Gedaref - - 1 - 1 - - 2 4 27 

Nile - - - 1 2 l - - 7 42 

Kordof an - - 1 - l - - 1 2 50 

s . Darfur - - l - - - - - 2 1 8  

N .  Darfur - - l l - - - l l 8 

Upper Nile - - l l 3 - - 1 1 15 

Bahr El Ghazal - - - l l 1 - - 2 22 

· Equatoria - - 1 - - - - - - 1 1  

Total 1 4 1 1  7 1 7  4 3 18 48 369 

N . B .  : -

1 )  DEP. DIRECTOR ) 
2) C .  ASS .  OFFICER ) 

Were not available at the time mentioned . 

1976/1977 

Table (43) 

.c "' 
"' I .... .... 
() "' .... () <lJ <lJ ,:;! . ... ... <lJ <lJ °" "" " 0 
" Q) OD !-<  " " " 0 
"' > .... <lJ "' 0 u Total ..c .... .... " "' ::l .0 ...... 
" " ... 0 "' t..'l "' < Q) "" Q) ... "' ,..., :>: '" "' :>: 

7 l 4 2 15 
48 

2 -

- 3 - 1 - - - 107 

l 3 - - - - - 48 

- 4 - - 1 - - 43 

- 4 - - - l - 32 

- 3 - - � 1 - 20 

- 7 - 1 1 - - 44 

l 5 1 - - 7 2 69 

1 8 - 1 2 3 - 70 

- 4 - - 1 - - 26 

- 3 - 1 - - - 16 

- 5 - 1 l 8 l 3 8  

- 4 - 1 1 4 1 38 

- 4 - 1 l 5 l 24 

5 64 2 1 1  1 0  4 4  5 623 

3 )  Posts of 10 labourers &, Refr ig . Technician, in Khartoum were then vacant . 

l!'I!Wl'CIAL COll'mlllJ'l!IClf Table 44 

Souroea I 1967/68 I 1968/69 I 1969/70 I 1970/71 I 1971/72 I 1972/73 I 1973/741 1974/751 l975/76 I 1976/77 I '!otal 

l. Central. LS, IB. L9. L9. LS. LS. L9. I L9e I :ui. I.Be ui. 
Oov•·-"t I I I I I I I I 
a) Cbapter l I 70 000 I 120 000 1140 000 1150 000 1150 000 1150 000 1180 0001180 0001iso 000 I 215 000 l l  535 000 
b) Chapter 111 25 000 I 40 000 1 120 000 1250 000 1200 000 :225 000 :215 000:110 0001130 000 I 135 000 11 510 000 I I I I I I I 

2- Looal Ooftr- I I 
wpt. I - 1220 000 : 220 000 I 440 000 

!otal 95 000 I 160 000 :260 000 1400 000 1 350 000 :375 000 :395 000:350 000:530 000 I 570 000 1 3 "'85 000 I I I I I 

1967 1968 1969 I 1970 I 1971 I 1972 I l9n I 1974 I 1975 I 1976 I '!otal. 

3. !!!Q $ $ $ $ $ $ $ $ $ I $ 
a) Statt o011ti 18 160 I 20 028 20 309 •39 580 39 720 I 31 672 116 300 123 532 l26 174 1 17 500 251 975 

( aal.llzoiea !: I 
tranl I mcpe!lllU) I 

B) SuEDlieB a:: 74 400 I 21 000 20 000 110 000 14 000 5 000 112 000 120 000 120 000 120 000 216 400 Went I 
I I I I : I 

I I 
I BOO I I I o) Looa1 113 113 800 114 000 114 000 I 55 600 

-" 

I I I I : I I I I 
!otal. 92 560 I 41 028 : 40 309 1.ta 580 I 53 720 I 36 672 142 100 67 332 1 60 174 1 51 500 I 523 975 
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Background:  

A N N E X  V 

REPORT OF SMALLPOX IN KASSALA PROVINCE
1 

The Sudan SEP HQ in Khartoum learned on 3 Augus t 1 9 7 8  that a Reuters correspondent had 
reported smallpox cases in an Eri trean re!ugee camp in Kas s al a  Province and that thi s  report 
h ad been re leased over the Reuters wire service . 

Act i on by Sudan SEP : 

Tel egraph mes s ages were sent immedi ately f rom SEP HQ to SEP Survei l lance Of fi cers in 
Red Se a,· Kas s al a  and Blue Nile P rovinces ,  asking about any rumours of smallpox among Eritrean 
refugees or immi grant s .  Rep li es were re ceived that there was no smal lpox in any of these 
provin ce s .  

From a telephone conversation with the SEP Surveillance Off icer for Kass ala Province i t  
was learned that an Eri trean Medical As s i s tant had mentioned smallpox cas es he had been 
treating to the Commi s s ioner of Kas s al a  Province when the Commiss ioner vis ited E l  Laf a camp 
(near Kass al a) on 2 5  July, s aying the c ases  had moved on to Khaarn E l  Girb a  (2 hours dis tance 
by road ) . The Commis s i oner reported this to the Surve i l l ance Officer when he returned to 
Kas s ala.  Even though he h ad just  returned from both camps h imself , the Surve i l l ance Off icer 
agreed to re-vi s i t  the camps and inve s t i gate the rumour • .  This he did and the inve s t igat ion 
determined that there was no smal lpox in e i ther camp or in the area.  In fact , the Medi cal 
As s i s t an t  was contacted and he deni ed that he had ever s ai d  there was _smal lpox . 

The Reuters correspondent and Representative of the Uni ted Nations Hi gh Conunis s ion for 
Refugees (UNHCR) for Sudan were met in Khartoum on 4 Augus t .  It was learned that the Reuters 
correspondent had not s een cas es of smallpox but had b een told of smallpox cases in E l  Lafa 

l 

and Khaam E l  Girb a  Refugee Camp s ,  near the Eri trean border . Without ver i fying th is report he 
included the information in his  next dispatch to London wi thout being aware of the s ignifi cance 
of such a report . 

Both the Reuters correspondent and the UNHCR Repres entat ive agreed to accomp any the 
WHO SEP Operat ions Officer to the border area in ques ti on so that a de f ini tive s tatement could 
b e  made on the presence or ab s ence o f  smal lpox . The UNHCR Rep res entative agreed to arrange 
for transportat i on to the border area. This proved to b e  difficult due to recent heavy rains , 
which have affected road , rai l road, and s cheduled air traffic to the area . Thes e diff iculties 
led to the intervent ion of the Under S ecretary ,  Minis try o f  Heal th , who contacted the Mini s te r .  
The Min i s ter of fered hi s s ervi ces to arrange f o r  transportation .  In spite o f  the. difficulties 
the Minis ter was f inally ab le to s ecure the s ervices of a s ingle engine aircraft on 1 3  Augus t .  

Results  o f  the Inve s t igat ion : 

1 . The even t s  des crib ed above were confirmed ; i . e . , 

(a)  During a vis i t  to the E l  Lafa Refugee Camp j us t  outs ide Kas s ala on 2 5  July, 
the Kas s ala Province Commis s ioner had learned of smallpox patients who had s ince 
moved to the Khaam El Girba Refugee Camp . Thi s  �nformation was supp lied by an 
Eri trean Medi cal As s i s tant working at the Cqmp . 

1 Inve s t i gation by a WHO Operat ions Offi cer of report made by Reuters . 



(b ) The information was p assed by the Couunis s ioner to the Kass ala Province SEP 
Surveillance Officer that same day .  
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(c) The Surveillance Offi cer visi ted both El Lafa and Khaam El Girba to investigate 
the rumour . No smallpox was found . During this inves tigation the Eritrean Medical 
As s i s t ant was ques tioned , but he denied ever s aying there was smallpox . 

(d) The Reuters correspondent heard hears ay repeti tion of the Medical Ass i stant ' s  
s tatement about smal lpox. Wi thout veri fication , this hearsay inf ormation was included 
in a dispatch to London which was later repeated on the wire service . 

2 .  On 1 3  Augus t,  the Reuters correspondent , the UNHCR representative and the WHO Operations 
Officer met with the Couunis s ioner of Kass ala Province, all other provincial leaders and all 
senior health s taff . It was learned that very extensive searching for smallpox had been 
carried out s ince the rumour was first  mentioned on 25 July , but that no evidence o f  even 
suspected smallpox had been found, 

3. During the meeting it was learned that two chickenpox cases had been detected in 
Khaam E l  Gi rba camp on 7 Augus t .  It was decided that a vis it should be made to the camp to 
see these cases . 

The vi s i t  was made and the cases were found already recovered . Both cas es had succes s ful 
smallpox vaccinat ions . They could not be considered suspect smal lpox cases . A specimen was 
co llected . 

Summary: 

The report of smallpox in refugee camps j us t  ins ide the Sudan border, Kas sala Province , 
s t imulated immediate action on the part of Sudan SEP . It has been determined that the report 
was b ased on unverified and unfounded hears ay . Nevertheles s ,  thorough searching was conducted 
in the two refugee camps in que s tion and in the surrounding area .  No evidence of even 
suspected cases of smallpox was found . 
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