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1. 

I) BACJtGROUND 

1.1 TRB CHOLERAI) EPIDBnIC In SOUTH A.aICA AT THO TIME OF 
~. 

THI: SURVBY 

At that time epideaic cholera In South Africa had apread to 

.any black rural and periur.ban area •• ) ,3) 

1.2 THE CHOLERA BPIDEMIC In THE VICINITY O' THE RESERVE 

The area unde,f investigation, UIDVOt! Misdon Reserve,. ill 

situated immedi~ately so.uth of sta!,g~r, 15~1II nort!, of Durban. 

A choler:a outbreak at the Reserve wai. ... first. recognized ~y. 

the Department of Health and Welfare on 19th November 19814) 
, , '; . ~ ':; .,' 

but rumours suggested that the first cases could be ~r.aced 
, "f' 

back to the 12 N~vember 1981, when a fam.ily frOID thej~R~!I~fye 

had COllIe back ill after yidting friends in a choler~ .. 
~. "y "d~ :i" 

affected area further north. (Refer to Fig.1 Centre pag,)~ 
~.~. H ( ; 

In the Reserve's vicinity the epidemic began in November 

1981 and lasted until April 1982. Se.ides the ReaerYe, 

area. such as Etete, Shakaskraal, Maphumulo and other 

districts were affected. It is assumed that all patients 

from the Reserve received treatment at Stanger Roapital in 

that it is the neareat one avai lab Ie. 

The intake procedure at the hospital wall as followa. 

For each person admltted with cholera-like symptom. a 

·suspect· cholera investigation fORI was completed by tho 

Depart.ent of Health and Welfare. S ) Faecal samples were 

obtained fro:l each patient and only recorda of laboratory 
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confirmed cases were kept. Indications are that )0\ of 

patients with the above sYlllptoms were .not cOnfirmed by 

laboratory tests 6 ). 

thereforedisc"ll'ded. 

Their investigation forllls vere 

Consecutive data of cholera patients 

from the Reserv~ vere kept from 19 November 1981 until the 

end of January 1982, after which the magnitude of patients 

admitted for treatment ~de record-keeping difficult. 

Figure 2 shows the number of laboratory confirmed cholera 

cases from the Reserve between 19 November 1981 and 31 

January 1982. During this period a total of 155 cases was 

recorded, 154 of which could be traced to their Bett1ement 

types (shown in Fig.l) using the r,levant information list~ 

in the cholera inves~igation forms. The information 

gathered from the~e 154 cases forms the bas!. of this 

studY. 
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2. INTRODUCTION 

2.1 The Umvoti MiSsion Reserve 

The Reserve ha's a populiltion of about 20 300 people all of 

whom are black. 

Using historical and social descriptions7 ),8) data on land-

ownership, permanence of housing, water facilities (see 

below) and informal interviews conducted by the author, the 

Reserve can be divided into two class cateqories of rich and 

poor. 

categorLl 

Thi s compr i ses the landowners and local entrepreneurs' who 

reside in settlement types 1 too 5. SOllIE! of the landowners 

grow sugarcane, whereas rna'ny' find it more prof i table to sow 

people on their land, who pay a yearly or monthly rental to 

them. 

Category 2 

Thi~ category comprises mainly squatters who have been 

moving into this area since the 1930's in the hope of 

finding accommodation and work in the sugarcane fields and 

urban industrial centres. These comprise settlement types 

7 & 8, which are chl1ractetised by overcrowded primitive 

shelters made of a variety of scrap niaterials. In 80me 

instances overcrowding excludes the possibilit,y of building 

toilets9 ). Furth~!Cmore, there is a gene'i,al, reluctance to 

build' any pe'rniarlen't shelters' for, fear of' eviction 10) 
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~here io a general roluctanooll , to build any paraanent 

structurea-ainca tho ontir. population Is destined to be 

resettled into KwaZulu •. ?he futuro of the Reoeryo io to 

thio date.uncertain. 

2. 2 SETTLEMENT TYPES 

Demographic surveys of the area have been conducted by the 

Natal Town , Regional Planning Commission12 ) during 1911 and 

1982 based on permanence of housing material., permanence of 

water supply and permanence of ablution facilities. 

Although in sOllIe cases the observationa ani unsuited for 

health analysis they are the only data available on the srea 

to date. 

Table J, shows the criteria used to ciassify houses, ablution 

facilities and water source into permanent and non-permanent 

categories. 

TABLEl 

Criterion 1 Cnterion 2 Criterion 3 
BUILDING MATERIALS ABLUTION FACILITIES SOURCES or WATER 
PERMANENT PERMANENT PERMANENT 
Brick and mortar - Plt latrInes, septlc PrIvate rain tanks 
iron asbestos and tanks~ water 'borne . -pulHic -tanks, 

. tilings. Wood and sewage or sewage tanker., boreholes 
iron - iron, removal. . towns or: townships" 
asbestos mains. 

NON-PERMANENT NON- PERMANENT ' NON-PERMANENT 
Packing cases, wood No facilitles or veld Rivers, sprlngs, 
iron-plastic, iron Buckets and combina- dams combinations, 
asbestos, thatching tion of no facilities rivers and private 
Wattle' daub, daub and pit latrines. tanks"or sprinqs 
, cartons - iron and private tanks. 
asbestos, thatching 
plasUc sheeting. . - .. ~ 
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1'h~ r;~t t1 ~m(!nts were then divided into 8 types' according to the 

permanence of the above criteria as shown in Table '2. 

-- .-~-- --.-

TABLE 2 - SETTLEMENT TYPES 
Criteria 1 - 3 

St;!tt1~m~nt l. BUllding 2. Ablution 3. Sources 
Type Materials facilities Water 

1. , Permanent Permanent Permanent 
2. Permanent Impermanent Permanent 
3. ,Perma'nent Permanent Impermanent 
4. Permanent Impermanent Impermanent 
5. Impermanent Permanent Permanent 
(; . Impermanent Impermanent Permanent 
7. --, -Impermanent Permanent IJllpermanent 
8. Impermanent Impermanent' Impermanent 

ThtO! average population/settlement is7 members per household l3 ). 

TABLE 3 - 'DISTRIBUTION OF POPULATION ACCORDING TO SETTLEMENT TYPE 

e Po ulation , 
987 4,9 

2. '<&I> 

3. 182 0,9 
4. 252 1,2 
5. 5971 29,3 
6. 
7. 12614 62,0 
8. 350 !.t.l 
TOTAL 2li35'6 100 0 RO __ • ____ 

Of 8 settlement types, 6 are present in the Reserve (see . ' 
table 3 ).' The bulk are made up of group 7, 62', which are 

mainly wattle and daub or cardboard and tin shacks""built in 

the periphery of the Groutville Village" and type 5 

settlementS; 29,3',-comprising the ~routyil~evillage (No. 

49), Lloy13s (No.2) and par~_o~ N,'Chow~nt - (NO~ 2). 

2.3 WATER SOURCE 

The source of water in the settlement types varies considet-
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6. 

ably frOQ raw river water to Chlorinated piped _i"o. A 

tanker ayatea operated by 4 tracka owned by tho Department 

of Cooper,tioD and Development ia reaponaible for distribu­

ting water into 2 000 litro tanka placed in variouo Dettlo­

ments. The water coats lc/2S lUres. The aupply is 

generally unreliable because of mechanical breakdowns of the 

trucks. Thero are acae boreholes in the area but as the 

water is salty people avoid drinking it. Most people in 

groups 7 and 8 rely on rivers or springs for their water 

requirements ~nd only 22,67' have acceas to a water tank or 

tanker (table 4 ). 

The data at hand do not show the quantity of water used, but 

in most cases people use 20-251 plastic or metal containers. 

for water transport and storage. 

TAIL! 4 - DISTRIBUTION OF THE POPULATION ACCORDING TO WATER USE 
AND SI!TTLEtlENT TYPE 

I 
I 
I 

Iapure - - - > (- - - - - - - - - - Pure - - - - - - - - - - - - > 

I Settle­
I Dent 
I Type 
I 
I 1. 
I 3. 
I 4. 
I 5. 
I 1. 
I 8. 
I Total 
I 

, I I pdv- I Pub- I COIIIP- Maina , TOWft 
River Spring I Bore- I Tanker I ate I lie I an1 piped I piped 

182 
252 

I hole I I hnk I Tank I piped I 
I I 122 I 610 I . I 255 I 
I I t I I I 
I I I 'I , 
I 805 I 1708 12513 I '210 525 1210 

6934 2762 I I 638 11861 I 423 I I 
319 32 t , II I , 

7687 2794- I 805 I 2468 I 4990 r 423 I 780 I 
I I I I I I 

Note: The nal f1gure s h gher than t e 9 ven popu 
figure due to the rounding off of numbers. In some cases 
settlements use a variety of sources and to draw up this 

.. table the population was dhided equally according to ,tho. 
n~aber of water ooarc.o it aoed. 

nSIABJ 

TOTAL 

987 
182 
2S2 

5971 
12624 

I 3S1 
I 20367* 
I 



'7. 

2.4 ~~~~ION FACILITIES 

It is difficult to draw any conclusions about ablution 

f~cilitip.~ in that the only well built toilets are 

settlement type 1, the other types have pit privies 

constructed of tins, boxes, wattle, daub or other 

impermanent materials. 

j)~ 

The addresses of 154 consecutive cholera patients admitted 

at Stanger hospital between 19 November 1981 and 31 January 

1982 were traced on a map of the R~serve supplied by the 

Natal Town & Regional Planning Commission which was compiled 

out of the results of extensive surveys of the area ** 

The tracing"of the patients was done using the.d~ta on the 

cholera investigation forms and with the assistance of 

members of-the Reserve who were familiar with the area. 

Great care was practiced in tracing households in area where 

more than one settlement type was present. 

Once traced, the following analyses were made: 

3.1 ~he age and sex distribution of patients 
3.2 Simple analysis of the results was undertaken and the 

data were further analysed using the X2 test. to check 
for the following associations between cholera 
incidence and: " 

3.1 Socioeconomic condition ** 
3.4 Water quality ** 
3.5 Permanence of housing 

* The" X2 test employed here uses the Bonferr"oni correctIori. 
Furthermore this test is based" on the assumption that ," 
-Healthy-= Total pop in group"- -lIP; (Cholera I!dmission). 
~. See introduction "" 
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8. 

3.6 Peraanonce of ablution fa~ilitieo and 
3.7 Assoclatib« botwoen oociOi~noaic condition and w.tar 

source 
3.8 Furthermore, the patients were sorted accordin9 to data 

of admisoion to Stanger hoopital. Using thio liDt 
records were sorted fori . 
a) patients who were related to oach other (lntrafaaial 

Transllissiono) 
b) Patients who were next-door neighbours (Reigboarhood 

Transmission) 
c) Patiento where it was suspected they were related, 

the inconsistencies being spelling or omissions of a 
certain minor piece of evidence (Suspect Intrafaaial 
Transmission) 

3.9 The number of days lapsed between the index and 
secondary cases was recorded 

3.10 Their sex recorded 
3.11 Ages of the above sorted according to -adult- (over 15 

years) and -child- (under 15 yearo) 
).12 The se~tlement type of the intrafamilial cases recorded 

and finally I 

3.1) The geographical distribution of the epidemic was 
analysed over time (Time/space study) bearing in Dind 
the flow of the rivers and streams in the Reoerve. 

4.0 RESULTS 

The results of the study are presented in Pig.) and tableD 

5-15 below 
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II. 

TABLE 5"-IMCIDBtlCE OR t. 1 DIAGGOSBD CHOLERA 
ACCORDXNG TO SB'l"l'LBMBIft' TYPB 

Sottlelllent 
t'YDe (a) Casea population Incidence/1000 

1. 1 987 1,0 
3. 2 182 11,0 
4. 0 252 0 
5. 16 5971 2,7 
7. 139 12614 10,4 
8. 6 35.0 1~'1. TOTAL m 20m i 

(a) Settlement types 2 and 6 do not exist in the area under 
study. 

TABLE 6 - ASSOCIATION BETWBEN CHOLERA INCIDENCB ,AND 
SOCIOECONOMIC CONDITION 

Cholera Tota InCl 
Admissions Po ulation 1000 

Richer 
ments 
Poorer 
ments 

19 7392 2 6 

4 

TABLE 7 - ASSOCIATION BETWEEN CHOLERA INCIDENCE 
PURITY 

Pure water 
users 
Impure water 
users 

DF-

. Cholera 
Admissions 

51 

TABLE 8 - ASSOCIATION BETWEEN 
HOUSING PERMANENCE 

Permanent 
Housin 
Impermanent 
Rousin 

WS1ABJ 

Cholera 
Admissions 

3 

Tota 
Po ulation 

9886 5 2 

9 8 
05 level 

CHOLERA INCIDENCE AND 

Tota InCl 
Po ulation 1000 

1421 2 1 

7 98 



TABLE 9 -. 

Permanent 148 

TABLE 10-

a. Richer 
settle- 6958 
ments 

b. Poorer 
&ettle-
..ants 2928 

DP'=O 458 «0 

TABLE 1 - ANALYSIS 
TRANSMISSION AT THE 

a. 
b. 
c. 

TOTAL 

A INCIDENCE AND 

Tota 
Po lation 

19754 7 5 

SOCIOECONOMIC CONDITION 

total Pop. us n9 'of total .TOTAL 
a or b impure a or b POP. 

water 

94,1 434 5,9 7392 

22 6 4 12975 
o 05 5 level 

OF INTRAMILIAL NEIGHBOURHOOD 
RESERVE 

No. of No. of people 
Incidents Involved 

2 
4 9 

_ 1_ _2 _ 

27 56 

TABLE - TIME LAPSED BETWEEN INDEX AND SECONDARY CASES 

No. of days between 0 1 2 3 4· 5 6 7 8 9 10 11 12 13 
Index , Secondadr 

No. of incidents 10 5 4 3 0 1 1 0 1 0 0 0 1 0 

TOTAL = 21 

WSIAEJ 
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11. 

YABLB :5 - ANALYSIS or TRANSMISSION INCIDENTS ACCORDI~ 
TO AGB 

Transaiasion Incidents , 
, aJ:IQnClt 

Adult Peers 14 52,0 
Adult to Child 6 22,2 
Cbild to Adult 3 11,1 
Children'Peer .. 2 7,' 
Unknown A'le 2 ~ TOTAL ,,-

l' ,-
.TABLE 14 - ANALYSIS OF TRANSMISSION INCIDENTS 

ACCORDING TO SEX 
Transmission Incidents , 

, 
amo~: 

Pemale to Female 10 37 ,0 
Male to Female 6 22,2 
Male to Male 5 18 ,5 
Female to Male 5 18,5 
Pemale to Unknown 1 3 7 
TOTAL 2'f --W,j. 
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TABLE 1; - DATES OF FIRST CHOLERA .NOTIFICATION AND NUMBERS 
Date of first 

AREA Not if ication 0 10 20 30 40 50 60 

N'Choweni 12.11.81 Ca) 2 1 2 

Memorial 19.11.81 1 1 

Mhalende 28.11. 81 1 1 

Thembeni 28.11.81 2 1 9 17 4 3 

Lloyds 3.12.81 2 1 1 1 

10 Acre 7.12.81 1 3 
, 

C/dde 10.12.81 2 5 2 2 

Grout.Ext. 15.12.81 I 2 5 1 3 

Jobas Farm 15.12.81 1 5 1 1 

Nkukwini 17.12.81 1 1 

Ezitendeni 18.12.81 1 11 5 

Hangusi 21.12.81 2 

Melville 21.12.81 1 2 

Groutville 21.12. in 3 6 

MnY'"''!ndwini 22.12.81 1 3 2 
.' 

Cranbrook 23.12.81 6 4 1 
'. 

Giebelands 13.1:82 2 
v. , 

New Grout. it.1. 82 6 4 

" ~', ~ " 

(a): See pI (Background). Department of Health CPers.Comm.) 

; ", 

5.2 DISCUSSION 

The results show th~t there were 8~ f~~~i~~ ~~d 6~ ~le~ 
;H~~t~ (~~~iOF;M ,;, Lri~ ~~,: ~i9~~~ 3 lih~; ~~; acJ~-~ex 
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IJ. 

- diDtribution of 141 potionto. ~he Age groupo DODt affected 

are between 21 and .0 yeara ift both aeXea. ~hi. coapare. 

veIl with tho data of Seedat14 ' Who found a ratio of rIM 

ac1u1ta being lsO,88. According to hia the reaaona for the 

higher incidence .-ong femaleD is that -vomen are engaqed in 

domestic chores aDd are in contact with infected water in 

rivera and dama.-

Bowever, at many of the afflicted areas in the ReBerve there 

are a nWllber of single-sex shacks, inhabited by male 

squatters who have left their families behind in the rural 

areas. (Genera1isationa, however, cannot be made becauDe 

demographic data for the area are not yet available.) 

5.2(b) _Age Distribution 

~he data presented compare well with Seedat's data 15) 

according to which, in his study, 48' belong to the 21-40 

year age groups. This group contained the majority of caBeD 

at the Reserve as well, i.e. 36'. 

5.3 INCIDENCE OF CHOLERA AND SETTLEMENT TYPE: 

From the results presented in Table 5 there are distinct 

.differences in incidence between the various settlement 

types. The highest incidence appears in the type 8 

settlements followed closely by settlement types 3 and 7. 

With the exception of settlement type 3, all the other 

aettleMntD are characterised by the pooreatsection-a of the 

ttSlABJ 
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population of the Reserve. 

~s 5hown in table 6 the incidence rate in the poorer 

settlements is about 4 times higher than the ri.cher 

settlements. The high incidence at Bangusi Hill could be 

attributed to the fact that there is a mixture of landlords 

and tenants of mixed socioeconomic status living there. 

Furthermore the 2 cases occurring there are related. 

An interesting point to be made here is that the incidence 

rate reflects the social stratification of the settlements 

in the Reserve. The members in settlement type I with the 

least incidence comprises people who are in close 

association with the church which includes retired 

ministers, elders and respected members of the congregation 

and their families. It is likely that t~ey experience the 

least contact with the squatter population. Settlement type 

5, however, comprising the local enterpreneurial class is, 

due to the nature of their position, in more contact with 

the squatters, hence the higher incidence. Feacheml6 ) 

proposes that infection could take place primarily among 

"persons with close social interactions •• , (and) others 

become infected ·in proportion to their social distance frOlll 

the index case.-

There are frequent. citations in Feachem where Snow, writing 

in the ninet~enth century, emphasises that the spread of 
, . '.,~ . '. 

cholera is promoted by poverty, overcrowding, water 



acarcity, poor. food hygiene and poor awarenesa of tho 

infectiouaneao of tho diooaoo, placift9 tho diaeaae In a 

aocioeconomic context. 

References are made by Peachea to countriea like India 

the Phillipinea-and 
. 18) . 

Sri Lanka .. " where cholera ia asaociated 

with poor aocioeconomic conditiona, unhygienic living 

conditions and overcrowding. The situation described in 

theae accounts are strongly echoed in the Reserve, where the 

settlement types that have the highest incidence are thoae 

of ~he .poor. It becomes apparent that the "rich" 

settlements have access to better housing and are least 

crowded. A similar conclusion can be reached in this atudy 

in that although impure water users, as shown in table 7, 

have a cholera attack rate 1,8 times higher than pure water 

users, table .19 shows that the bulk of the poor 77 ,4' do not 

have access to pure wate~. It is therefore impossible to 

separate the 3. elements in this diacuasion. 

5.5 INCIDENCE OF CHOLERA AND WATER SOURCE 

It is often ci ted in the li-terature that. the consumption .of 

.impure water iSilssociated with choleta and, a·revie.w. of·· this 

is gl ven bype'aCh~ 19) c. , '.' • ;. 

~riscoe.20l makes mentior of t.h~ "large amount of iH~~'rature 
on the empirical relationships between water supply and 

health 

multicollinearity of. c'·lndependent 'j'vari-.bles,.·.l'or·! .. exaaple, 
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income and nutritional status are usually highly correlated 

with quality of water supply·. 

To illustrate the confusing evidence in the study even 

further, Settlement type 4 (Mo. 17) although relying on 

river water did not get any cholera cases whereas with the 

exception of Hangusi Hill (Type 3) which was discussed 

above, all the other richer settlements did have some 

cases of cholera despite their access to a purer water 

supply. Furthermore, the river in Settlement type 4 dries 

up and people are often forced to dig in the dry river bed 

for their water. Also there is no explanation why thousands 

of people among the poorer settlements (7 , 8), using river 

water do not get sick. 

Although· others 21) in South Africa have shown that cholera 

is associated with the consumption of polluted river water, 

secondary infections were excluded from the study. It is 

probable that primary infection was acquired by consuming 

polluted water but secondary infection could have taken 

place by direct person to person contact. Furthermore, had 

the questions asked been related to food sharing, crowding, 

going to the. s.hebeen etc they may have yielded a picture 

whereby pers.on to person transmission would have also been 

implicated. 

5.6 INTRAFAMILIAL TRANSMISSION· OF· CHOLERA 

Although the resulta show an intrafalllilial and ne1"9hbourhood 



17. 

incidence rate of 34\ it io highly likely that thio figure 

ia an underestimate. Thlo aaybo becauiJeantibiotico were 

distributed to houoehold contacto which had a cholera case. 

A high percentage of people may not have taken theae because 

'of the high percentage of aecondary caseo being admitted two 

days after the index ca~e. (Presumably aftet the vioit fr~ 

theinspectoro.) 

As regards the concept of neighbourhood transmission, only 

households which were next door to one another (e.g. house 

No. 234 and 235) were recorded. The problem here Ues with 

the fact that neighbours need not be socially close.-

Conversely, the social interaction patterns in a community 

are complex and were not elucidated. 

Although studies in Dangladesh.22
) and the Philippines' 23_) 

show that "cholera did not spread readily, if at all, among 

families in a neighbourhood" others have shown in 
24) Calcutta that infection is highest aftlong family contacta, 

second highest among patrilinearly related families and 

lowest among neighbourhood contacts. 

The issue is unclear in this study but well worth examining 

in more detail. 

Ac~ord~ng to Feachem·2S1 "Infections among "fa~ilY contacts 

are of especial inte~est in d~cume~ti~g possIble person to 

person transmiaaion- (my emphasia)-. Altho'ugh in· 55\ of the 

caoes the ti .. interval between index and second!ry caGC ill 

WSlABJ 



"5 ittt 

10S5 th~n 2 days and according to Feache. (ibid) "should be 

")lC} uded f rom the study as coprimaries of the index case" 

one is still left with 45\ of incidents where the secondary 

cases are affected within 3-14. days of the index case. In 

many othe,r countries intrafamilial contact constitutes a 
26) 

large proportion of the cholera cases, namely 35-80\ 

In the case of the El Tor biotype, Feachem concludes that 

"ur) to one quarter of family contacts may develop cholera 

diarrhoea and at least a further quarter may have 
.. i 27) asymptomatlc infect ons" 

Given the above, aAd also the fact that the bulk of 

lransmissions take place within 0-4 days of the index case, 

during wQich time the index case is recovering in hospital, 

the role of the healthy carrier needs to be further 

examined. 

5.7 INTRAFAMILIAL TRANSMISSION ACCORDING TO AGE AND SEX 

Given that demographic data are not yet available it is 

difficult to reach any real conclusions over the relative 

importance of age sex regarding intrafamilial transmission 

of cholera. 

Tables 1·3 and 14 however, show that transmission is highest 

among adult peers. (52\) apd among females (37\1. Adult to 

child tran~missions is also an important parameter (22,2\1. 
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5.8 IMTRAFANILIAL TRANSMISSION AND WATER SOURCE 

It is difficult to asaume that,wat.~ is the common lIourco of 

the trans.ission incidents. in that there were only 2 incidenta 

involving 3 fallily memberll, .the rest involving two members. 

5.9 THE EPIDEMIC CURVE AT THE RESERVE 

The bulk of the intrafamilial/neighbourhood infections took 

place during the Christmas period when most contract worker. 

have returned home and are on leave'until"the New Year. 

This has significance in twowaysf 

Pirstly, the population in the area increases. The extent 

to which this happens is notkno~n. Secondly, there is a 

general hive of activity, during this period, quite different 

from the normal-'day to day activity that takes place during 

the rest of the year. This involves a fair amount of 

gathering, drinking at the local shebeens(a),(b)church 

services and other meetings to discuss iS8ues held up until 

the migrants' return. 

(a) The -beer- that is cOmmonly drunk is either commercially 
available sorghum beer, home made sorghum beer or bread 
and sugar mixed with water and yeast and allowed to 
ferment overnight. 

(b) An employee of the sugarmill inside the Reserve made an 
interesting observation that among the labourers in the 
fieldo the people who contracted the moat cholera vero 
those 'who frequently visited the ahebeena. Thl0 
observation was unfortunately not followed up at all. 
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A similar conclusion was reached by Dodin and Felix in M~li 

where cholera was ·promoted by crowdin9. gatherin9 and 

various behaviours associated with sickness and death- 2a) 

The same observation was postulated by Merson et al (1980) 

in North Cameroons and Chad29) • 

5.10 TIME SPACE ANALYSIS OF THE EPIDEMIC 

wi th the exception ,of one case (frOlll Ezi tendeni. 18.12.81. 

to Mnywendwini" 22.12.81) the distribution" of the outbreak 

is scattered in a pattern which is inconsistent with the 

downstream flow of the water in the Reserve. If the cholera 

epidemic was "water borne· in the classical sense then one 

would expect that the disease would spread in an explosive 

manner downstrealll, b: that IIIAny Dlore people who drinlt river 

water would have been affected. 



:,", zr. 

coMcLUSloi 

Given the c-tradlet:olrJ; ovidence aa re90rda cOnauz::ption of' 

iapuro woter and cholera attack ratea, the non-explosive, 

scattered'nature of the outbreak and the Daall ainocity of 

intrafa.ilial infoctionD involving aore than 2 people 

suggesta that cholera ia not waterborne in the claaaical 

se!'!se but II highly coaplex fecal-oral diselllse which was 

introduced into tbe Reo<3rve on aeveral oecaaione. The 

reDulta indicate that tbe role of Acrowdiaq, gathering and' 

feaste, especially 'over the Christmas period, is likely to 
5 

be an important plIlrameter faciUtl!lting the !lipread of cholera 

at the Reserve in a non-water borne fashion. 

This lIIay be possible in two .... ayB: Firstly, directly by 

infected miqrants returning to the Reserve ,or ,secondly, the 

presence of, extra meJllbera into a household, especially in 

the poor settlements _y create IIIOre overcrowded conditione 

triggering off or facilitating transmission. The d&ta, 

however limited', abows that adults bring cholera into the 

bousehold and spread it to other adulto and children in the 

home. This is possible directly via the fecal-oral route or 

indirectly due to the lack of plentiful water, rendering 

households and' utensils, especially among the poor, 

unhygienic. 

WSIAEJ 

" 
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