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ERCULOSIS I TH B TU 

OF 

SOUTH I RN fflOD IA. 

I TRODUCTIO • 

In many African territories tuberculosis 

is an increasing problem. southern Rhodesia is no 

exception to this rule . The great difficulty is the 

very ide front on ihich it needs to be faced; the 

claims of indust on the .African , overcrowding in 

tons , inadequate nutrition , lack of education and 

tribal breakdoin are all great proble s if taken 

separ tely , but to make an effective attack on tuber­

culosis they have to be dealt ith together. 

Tribal nomencl ture i very variable , and 

in the follo ing pages the conv~ntion has been used 

of puttin a capital letter at the beginning of the 

name , and again at the beginning of the stem; if the 

latter is not done the nae ·soften difficult to 

recognize . For instance , the Shangaa tribe may be 



2 . 

referred to as AtnaShangana, or the Ngoni as ANgoni . 

In Part I, as ther are not many long tables , 

and those used are mainly of immedlate relevance , they 

have been included in the text instead of as an appendix . 

The tables for Part II are to be found in APpendix IV. 

The references are in the form: "(Hayres , 

1951)", and are given in full , in alphabetical order , at 

the end. 

Places in southern Rhodesia and its neighbour­

hood referred to in the text have been included in the 

map, A,ppendix II. 



PART I . 

HEVI EW OF THE RELEVANT LITERATURE . 

1 . THE HOMK LIJt,E AND SOCIAL BACKGROUND OF THE BANTU. 

There is not room in this text to include an account 

ot the history ot the Bantu , hich is related to their 
present way of life , but it is given briefly in Appendix I . 

In the consideration of any public health measures 
it is necessary to consider the nature of the society into 
which they are to be in'trod.uoed . fUberoulosia in pertioular 
requires a thorough knowledge of it , g:, that one can study 
its epidemiology in the community , understand the people ' s 
conception of the cause of the disease , discover the measures 
for its elimination that will be acceptable , and decide 
through hat channels these may be most effectively applied . 
The effects of kraal society are also of great importance in 
considering the urban .African and the control of tuberculosis 
in to ns and on mines . 

If we consider ~he MaShona , this will cover the 
great majority of the people , and there there are marked 
differences from the ether tribes these will be mentioned. 

!.h.~ _!ezn,2t~ . 

Charles Bullock (1950) emphasizes that the key to 
the understanding of the MaShona , and the basis of their whole 
tribal organization , religion and tradition, is the belief 
that a man • s immortal! ty depends on his having a son , in 1llom 



his spirit wi 11 continue to dwell when he dies . His 
son will become him when he sits in his hut , bears his 
name and takes his place . He will also have another 
part , hich will join the unified ancestral spirit , which 
iatches over the 'Welfare of the family; but his real hope 
of innnortality is continued earthly existence in the person 
or his son . 

The social Order . 
____ _. ___ _ 

considering this , it is not surprising that the 
unit of society is the family , usually enlarged as polygyny 
is customary. The head of the family is the father . He 
receives and distributes all the cattle , allocates the land , 

4 . 

and governs his family with a benign hand . Everyone in the 
family shows him respect . The family is closely bound -together by ties of religion (the Mudzimu or familial 
ancestral spirit) , b¥ the ever- pervading desire to have 
decendants , by superstitions , and by the resulting system of 
connnon family property. on the other hand , there is 
relatively little connection with other members of the t ribe , 
though families are loosely knit into subtribes under 
headmen or princes , and the subtribes are in turn governed 
by the tribal chief . The power of all the rulers , down to 
the father , or baba. of the family , is limited , and emphasis 
is laid on their responsibility for the welfare of the group 
as well as on privi lege . 

Bearing in mind this type of tribal structure it 
is clear that any approach to be made to the people with a 



view to sociological study , rehabilitetion , contact­
tracing or tuberculin testing must be done through the 

father of the enlarged family living in the kraal . His 
approval 11 be the password to success . 

'!'hough this form of society seemed stable and was not 
open to political abuse , advancement and the development of 
culture were hindered by two main features: the lack of contact 
between the families in the society, and the belief in magic 
and evil spirits . The witch- doctor or nganga was a powerful 
member of the tribe, and independvnt of the Chief , who could 
not deal with witches , magic and spirits . The witch-doctor 
was quick to find an evil spirit in any social inventor, and 
death was the usual punishment for thinking or acting differaitly 

The }lfatebele nation , on the other hand , was organized on 
a rigid military basis , under the strict and cruel despotism, 
first of zilikaze , then of his son Lobengula . It was already 
showing signs of weakness when Rhodes made his first approach 
to Lobengula . It was finally crushed in the Matebele War of 
18984'-, when Lobengula , disheartened , died while retreat ing . 
It has nothing to teach us about a social order for presont­
day Af rt cans . 

Reli~ion and its counter£art. 
- - wari-is the Goa of tne-Cosmos , not interested in 
individuals except in so far as they commit an act contrary 
to natural law (as the MaShona know it) such as incest . Then 
he may send pestilence or famine , and appeasement vii 11 be 
necessary. 

udzimu is the family spirit , and is more important . 



It consists of the unified spirits of all the ancestors , 

and guards the family . It is jealous , and if offended 

inflicts punishment on the family , l)erhaps by causing the 

illness of a child . 

6 . 

Then there are the debasing spirits . Ngozi is the spirit 

of a wronged person such as a murdered man , which kills another 

in ::rrengeance . Still "more degrading is the black incubus of 

magic , superstition and anti - religion that lies on the real 

religion and throttles any good that there may be in it" . 

(Bullock , 1950) . These have no social or retributive function . 

The main medium of magic is the nganga . He also , howevei· , 

cures by mea.bs of medicines , which still bring him a large 

clientelje among the MaShona , though in recmt years more and 

more people have been going to the Government clinics instead. 

As a result of these beliefs , sickness and death are 

looked upon as the work of supernatural forces , either a 

pubishment from the MUdzimu or the work of a witch . No facts 

are available as to the attitude towards tuberculosis in 

particular. Because of these beliefs , the .African is a fatalist . 

He does not struggle against disease , for he knows that if he 

is to die , he wD.l die ; and if he is to live , he will live . 

Many an African with pneumonia has died because he would not 

muster up the will to fight it . Tuberculosis , above all 

diseases , requires a high morale and the desire to get better. 

It is therefore important from this point of view to rid the 

Ma8hona of the idea of evil spirits as quickly as possible , and 

to remove the idea of ancestral punishment. This will, of 

course , be part or a large- scale education programme , and v4. ll 

have more important indications than tuberculosis . Perhaps 



7. 
unfortunately , it would involve destroying the socializing 
idea of the Mudzimu; but Christianity sees to be able to 
supe1~ede this. and should be acce~table by a people with a 
great demand for emotional exp:ression, and whose religious 
belief has been that of the Mudzimu. 

The many details of kraal life, including birth, 
upbringing , ma r riage and everyday life , are very interesting 
and instructive when one is seeking to understand the 
African's background. This also applies to the practice of 
toternism and the kinship system. The "cattle complex" or the 
religious attitude held towards cattle , is of importance in 
that it inhibits satisfactory cattle farming and meat 
production in a country where first- class protein is scarce. 
All these aspects are dealt with in full by Bullock (1950) 
The agencies of change in the social structure . 

The largest change has been brought about by the intro­
duction of the system of wage- labour with the white man. From 
the beginning the chief industry was mining , principally gold , 
and also asbestos , chrome , coal and other minerals . Farming 
also became an important occupation , and of this cattle 
ranching , and the growing of tobacco and maize , were the main 
strings. There is much coming and going between the reserves 
and the areas of employment, and the majority of mine employees 
stay only for a few months . Many go home at the time of the 
maize harves~ , when their help is most needed . The result has 
been on the one hand , a weakening of the man- power in the 
kraals , and on the other hand , what is today southern 
Rhodesia ' s biggest problem, the growth of ~arge urban African 
populations housed in locations and compounds without any 



a. 
established social structure . Thus we have two groups 

of people to think of : 

(l) Th~ ~r~als~ These are situated in the Native Reserves , 

where the advent of the European has had the least effect on 

the African . None the less , the changes have been fundamental 

and have had far- reaching effects on the social structure . 

The fact that taxes are now paid to the Native 

Commissioners has given the feeling that there is a different 

authority receiving allegiance , and thus a fundamental change 

in the tribal structure. 

The attraction ot young men to industrial centres has 

had an important economical and social effect on the African 

populations all over South and East Africa. Dr. ~argaret Read 

(1942) studied the effect of the excessive migration of young 

men that takes place from Nyasaland to the Union of south 

Africa , the Rhodesias , the Belgian Congo , and Tanganyika. She 

states in her conclusions that "in the last fifty years the 

labour demands of an alien economic enterprise have completely 

undermined the old economic life of the country, and are 

going to undemine its social life as well" . She found village 

life becomill@ strained and tense , especially between in- laws , 

as a result of the absence of the men . Many men did not 

return and came to be called "the lost ones" . She emphasises 

that "in all East and south .Africa •••• •• • the economic future 
of the Africans in their villages depends upon the policy 

followed for meeting the European demand for labour" . In 

addition , "the future of indirect rule , which can only be 

built on stable social life in the villages , is at stake" . 

Wilcocks (1953) emphasises the disequilibrium caused in south 
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central and East Africa by the migration of young men to 

and from the industrial centres . He quotes sources from the 

Transkei, Nyasaland , Kenya and the Belgian Congo , all expres­

sing deep apprehension about the effects of industrial 

attraction of men away from their homes . 

Under the Land Apportionment Act of southern Rhodesia many 

of the Native Reserves allotted wer _.. mountainous and in parts 

arid . This led to ploughing of sloping land which should not 

have been ploughed , and soil erosion. Elsewhere pasture land 

has been turned into desert by over- stocking . Much , however , 

has been achieved by the Native Affairs Department by a pro­

gramme of education, intensive soil cons~rvation and husbandry . 

The Act also set aside 800 , 000 acres as Native Purchase 

Areas to provide farms for individual Natives . This meant a 

considerable change in outlook towards land , as previously all 

land rights were centred in the Chief and the princes , and no 

individual owned land . 

It is now intended by the Government ultimately to convert 

the whole of the Native Reserves to farms on the lines of the 

present Native PUrchase Areas . This is a logical step now that 

European immigration has given the country a basically cash 

economy, and only those who contribute to this can thrive . In 

the Reserves at present there is very little incentive to 

development of the land , since it belongs to no particular 

individual but only to the people in general . 

The Missions have had the effect of weakening the tribal 

religion , and this of course is basic in breaking up the 

patriarchal clan. Education, largely done by the Missions , 
has altered the attitude of the women , so that they will not 



tolerate polygyny. They also demand European- atyle 
clothes , and men tend to find that one oman is all they 
can support . 

10 . 

The moral standards in the kraals are suffering due to 
the men who go to to m for a short time and contract temporaSi'y' 
unions 1- i th omen there . They also bli ng back European 
finery to the women in the kra~1s . 

The introduction of Native buses has been basic in 
bringing about the free coming and going be een the kraals 
and the towns , and hence the changes in the kraals . 

The "ka'flfir store" or small isolated store in the reserve , 
usually run by an Asiatic . buys surplus crops t'rom Africans ; 
thus the price factor alone tends to tnfluence their farming , 
and the fertility of the soil is not conserved. 
(2) The towns : The development of i1dustry has led to the 
growth of large locations and compounds , inhabited mainly by 
males . These have lost the restraint and security of their 
home life , and in the towns there are no settled standards ot 
conduct to take their place . The ve!!y isolation of the kraals 
makes it difficult f'or Africans from diffe1·ent parts of the 
country , and even d.if~erent countries , to find common 
standards which can be an established code between them, even 
it it were natural for young people to make such a code . 

The results have been as might be expected. There is 
much crime in urban areas . The breaker of a ropean-made 
regulation is put in prison with la~breakers of all kinds , 
and he receives a severe jolt to find that he has been classed 
with what is in his eyes the orst sort of criminal , the 



bre,ker of an wstablished Native social law . It 11 . 

daes not help his more.le , he loses self-respect , a.nd soon 

he may become one of those whom he used to despise . 

Urbanization has tended to degrade the lobolo system, 

or the exchange of cattle between families at the time when 
a bride passes the other way. A young man meets a quite 

willing girl in the town , and they decide to get married . Her 
father , who probably lives many hundreds of miles from his , 

demands lobolo; thus lobolo , instead of being a bond between 
two adjacent families , with a rJligious significance ana of 

moderate amount , becomes merely a bride- price , which was often 
exorbitant until recent legislation limited the amount to £25 . 

In many cases it is not paid , and divorce follows . 

A very: serious defect in urban and ra:an life iw the re­
lationship between .Atrican and European. There is a strong 
tendency for the European to regard the Native as inferior , and 
a resulting loss of dignity in employer-employee relationships. 
Understanding between the two races is deplorably lacking . The 

heal th worker in anjr field will achieve very much more if he 

seeks to establish it . 

It would be out of place here to suggest an answer to these 
social ills , yet when approaching tuberculosis we can scarcely 

be independent of them. There is a need for a sound organiza­

tion , both urban and rural , through which the Government can 
operate to birlng about social , agricultural , and public health 
changes . Under the Native Councils Act , some areas have 
councils consisting of the Chiefs and headmen , commoners 

nominated by the people , and the Native Commissioner as guide , 

leader and executive. Yet on the whole , more steps are needed 



12. to encourag~ the initiative of the people themselves to 

adopt European schemes for the conservation and development 
or land , improvement of heal th , etc . Perhaps the best line is 
to encouragd an increasing degree of local government in the 
reserves , along with improvement of education . The family is 
the natural unit of goveniment . The family heads would fonn 
a sub-tribal committee, and the Native council would receive 
by degrees more autonomy, the Native Cormnissioner {and perhaps 
other specialists) becoming less a director and more an advisor 
of the council . 

In the towns, there is an urgent need for an established 
society . so far, there are only Native Advisory Boards without 
executive functions . The people are not interested in these; 
in one election less than one- eightieth voted . A stable society 
is hard to create with the population moving constantly to and 
from the towns , and so lacking in the old and the young. The 
present locations are too big , and it has been suggested that 
small uni ts might be formed , having a core of families who are 
permanent reRidents in each. To quote Bullock again : "SOme 
sort of civic pride - some aspiration towards citizenship -
might form the unifying spir1 t of a social group , which would 
probably benefit from a residential rearrangement . There might 
then be management boards with executive functions in subdivisicn 
of the locations; and ultimately there might be representation 
on the city council" . Though in certain places a fair amouni 
of civic spirit has been developed , there is in general a need 
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l110t"C. 

for Arecreations and social activities: churches , schools , 

libraries, recreation grounds , garden allotr~ents , street• , 
shops , rest~u~ants, clubs cinemas etc ., Thus we would have 
formed small towns each generating its own local spirit with 
its own amenities , sports , and organized entertainments . An 
inc reased responsibility for their own affairs is a sound base 
from which a people may build their society , with its moral 
code , its unspoken taboos , and its own special character and 
customs . I1esponsib1l1 ty will provide an incentive to social 
gro th which previously was lacking . 



II. !fHE SPECIAL NATURE OF TUBERCULOSIS IN AFRICANS . 
A. The disease process in individuals: 

'> {'\ J r'\ R. • 
The. Tuberculosis Research Committee , in their 1932 

14 . 

investigation of s outh African Natives , studied the literature 
on the effect of tuberculosis on isolated communities. The 
following is a review of some of their findings . 

The effect of tuberculosis when introduced into a 
previously unexposed community - "the tuberculosis of virgin 
soil" - was studied by Borre! in Senegalese troops called to 
Europe for military service in the 1914- 18 war. He found 
that "these practically uninfected persons - only 4- 5% gave 
a positive tuberculin test on arrival - were exceedingly 
susceptible to tuberculosis and tended to develop the disease 
in a severe and generalised form. He found that the disease 
presented t ·o stages - an initial glandular phase with no fever 
and no definite change in the general state , tending to last , 
under army conditions , for one , t,o , or three months; and a 
subsequent phase characterised by fever , emaciation and 
generalised lesions such as caseous lobar or lobular 
pneumonia , affections of the serous membranes , pleurisy and 
miliary tuberculosis, either primary or secondary. This latter 
phase was usually short , and death often ensued within a 
fortnight to tv10 months after its inception. 

It will be noted , however , that although cases whi ch 
reached the second stage were almost invariably fatal , those 
detected early and while still in the 'glandular' phase , if 
placed at rest and given suitable rood , tended to do well . 
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Borrel repo r ts that 5~ of such cases regained their 

health and ere fit to be repatriated" . 

The Committee drew attention to the similarity or the 
disease in isolated communities to that in children. Each 
has the glandular phase , no ally running a benign course but 
progressing to severe disease if the subject is under 

conditions of stress. The analogy has been discussed by 
Prof . Lyle C ns (1929) . 

Gilmour , (1952) , observed th tin Ugan a , he e tuberculin 
sensitivity rates ere elatively lo, , most of he oases 

occurred in young adults. The history of onset s usually 
x c nt , and the disease charac erised by g oss , almost 
suppurative disease in the lung , associate i th little 
evidence of re ai r , and gross enlar ement of the mediastinal 
glands. 

ood (1948) studied glandular and serious tuberculosis 
in t African Natives , all en bet een 18 ana 30 years of 

ge . 

36 oases presenting as primary glandular tuberculosis 
developed as follo s : 

course of illness 

Confined to glands 

Developed unilateral 
pleural effusion 

Gene1al miliary spread 
1th polyserosi tis 

G neral miliary spread 
~ 

No . -
1 

1 

3 

1 
~ 

Deaths . 

0 

0 

3 

1 
4 



150 cases presenting as primary pleu!al effusion 
developed as follows: 

Course of illness 

unilateral pleural effusion 

Consecutive effusions or 
polyserositis type 

Polyserositis 

Total 

125 

11 

14 

150 

Deaths. 

0 

l 

1 

2 

16. 

The work of Oswald is quoted to show that almost all 
.Africans (96%) dying of tuberculosis have enlarged mediastinal, 
cervical or abdominal glands. 

The author explains the relation or pleural effusion 
to the progress of the disease by saying the glandular 
enlargement may: 

(1) Remain as it is and subside . 

(2) Be associated with a pleural effusion. 
(3) If the spread in the glands is extensive , other serous 
membranes may be involved , and sometimes death may follow. 
(4) Breakdown of the glands will lead to generalised miliary 
spread . 

Prognosis vas shown to depend not so much on the extent 
of the infection as on the unpredictable liability at any 
stage to acute miliary dissemination . 

Apart from their review of the work of Barrel , the 
Tuberculosis Research Committee (1932) recorded observations on 
cases seen by themselves on the Rand mines. They found that 
in the African the disease tends to run a much more rapid 
iourse than in the Eu.ropean , ··i th a marked tendency to a 
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fatal termination. 

Clark (1951) relatAs that of 300 patients with decisive 

clinical criteria of tuberculosis from the Fort Hall Reserve 

in Kenya, who were admitted to hospi tel betv•een tTuly 1948 and 

September 1950 , 182 had died at some time subsequently . (The 

article was published in September 1951.) 

B. Reasons for racial differences in reaction to 
tuberculoils infection. 

The Committee concluded that the differences in 

susceptibility to tuberculosis between individuals, and races , 

appear to be due mainly to the acquisition of resistance by 

exposure to a small infection. This suggests that the Afri can 

will become , and can be made , as resistant to tuberculosis as 

the t.;urop an . ' There also seems to operate , as a minor factor , 

an hereditary ability to form immune bodies to combat the 

disease , and in this respect the African is probably at a 

disadvantage, as he has not had the natural selection which the 

disease has wrought timong Eu1·opeans . (The Committee ' s later 

finding, that the tuberculin- posi tve mine recruits were more 

likely to develop tuberculosis while in employment than the 

tuberculin-negative, shows that for individuals the tuberculin 

test is no indication that immunity has been acqui1·ed) . 

Dormer, Friedlander and Jiles (1943) noted that inc ertain 

l·Jati ve areas of the Union there was a large amount of infecti. on 

and very little disease, whereas in u r ban a r eas , with a 

similar high rate oil' infection, there was a large amount of 

killing disease. Ther postulated that the disease was aided 



in the o se of the to~m ative by malnu rition and physical 

effort . They suggested that Ul'Opeans unde:r the sa1 e 

conditions would react the same oy. ov ever , Prof . LYle 
Cummins , reviewing their report in the Bulletin of EYgiene , 
upholds the mo:re usual viev, , that the .African reacts differently 
to the primary infection, displaying a high degree of allergy , 

,hich perhaps akes him pal'ticularly sens1 ti ve to physic 1 

strain . 

'!'he TUberculosis Research Committee lso relate the 

severity of he disease to tho concentr·tion of ~ative 

industrial recruits under the conditions inseparable :trom 
practically 11 commercial developments in frica , together with 
the unaccustomed tl8.rd ·orlD nd the unfamiliar housi and diet 
conditions or a nev environment . 

{In this connection, it may be noted that the Bills of 
ortality, which have been estimated to give at least a fairly 

accurate idea of the proportion ot deaths ue to tuberculosis , 
showed that in London there was an increase in mortality from 
pulmonary tuberculosis bet ,e n 1700 (12~ of all deaths) and 

1800 (26 ) . fter this a drop began , pulmonary tuberculosis 
representing l~ of deaths in 1850 , and 9 ~ in 1910 (Kayne , 
1 3? J. Tids "epidemic wave I coincided i th the Industrial 

evmlut1on, ·hen the sedentary village life of the people as 
largely exchange 'for a tactoIT existence . hese changes ,n-·e 
in any ·ays analegous to those oc currin to the frlcan who 

enters industry. It may be that the f ctors of overcrov,ding , 
hard ork and ( radical change of environment play a large 
pa:rt in the increase in tubeJ·culosis amongst Bantu ho have 
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enter·ed industry, r nd that we should guard against laying too 

much stress on immunity due to previous infection , or on raciAl 

immunity or lack of natural selection. ) 

The committee differentiate t wo types of pulmonary 

tuberculosis in the frican mine wo ker: 

(1) Tuberculosis of the new r6cruit , which tends to generali­

sation of the lesions , and 1hich is acute and l·epidly fatal . 

(2) TUberculosis of the long- service worke1 wi th fibrosis 

vhich is in part due to silicosis , much mo:re chronic and more 

akin to the Eu1~pean type of tuberculosis , iith a lower 

mortc lity rate than type (1 ). 

In the cas of the acute type , it was conside ·ed , in the 

light of the tuberculin tests , ( see page ) that it occurred 

mainly in those iho had received a primary infection at home , 

and in whom the primary focus had lighted up again under the 

stress of mine work . There were , however, a proportion of 

sufferers who were tuberculin-negative on corn.I!!encing work, e.nd 

who were , therefore , true primary cases of the type described 

by BoI'rel . These were probably much more common in the early 

days of mining . 

In the case of the chronic type, the Committee felt that 

the higher resistance shown by this group was due: (a) mainly 

to the cumulative development of resistance resulting from 

constant small re- infections while at work . (b) to a less 

extent , to the development of the fibrotic limiting process 

of sili co sis . 
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c. The increasing chronicity of Bantu tuberculosis . 

Al t hough the disease still tends to take a virulent form 

in the African , there have been several reports o~ a tendency 

to increasing chronioity in recent years . Allen , (19P7) , 

in a study of tuberculosis in Native colliery workers , noticed 

that there had been an increase in the number of slowly 

developing and recovering cases in the previous twelve years . 

lie observed that African women tend to get a chronic fonn of 

the disease , similar to that of Europeans . He eonsi de red 

that the change had been apparent , not real , and was due to 

the greatly improved conditions on the mine . The acute 

fulminating cases that had occurred previously, and some o~ 

hich still were occurring , he put down to stress and not to 

racial susceptibility. Allan (1932) found many chronic 

patients in the Transkei often with a course of three years or 

more . Dormer (1948) observed that "disease in the lungs in 

Native areas shows a tendency to fibrosis and healing" . 

Haynes (1951) quotes several sources to support ti.is , and gives 

his own reasons for believing it of Kenya. Th.e southern 

lbodesia PUblic Health Report , 1951 , s,iys: "It is impossible 

to substantiate by statistics the vie· vex~ generally held by 

clinicians who see most of the patients , that there is a 

decrease in the numbers of the really acute types c£ tubercu­

loats infections , with a corresponding increase in the more 

chronic types approximating more closely to those seen in 

rope . This feature raises many problems , in that it is 

Btill a matter of great difficulty and rar ity to render those 

patients bacteriologically negative , with all the risks o~ 
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further spread which are entailed in having lArge numbers or 
patients with moderately good general health , but still able 

to carry the infection to others . It ould be rash to be 

dogmatic in this matter, but there is nevertheless a strong 

impression among clinicians that the Bantu , especially in 

urban surroundings, are slowly acquiring a far greater degree 
of' resistance to this infection. " The development of 

silicosis in long- service mine workers is another factor 
causing much greater ohronicity of tuberculosis v.hen it occurs . 

BUMMAhY: 

There is a wealth of evidence to sho, that tuberculosis 

in the Hantu tends to take an acute, severe, readily 

generalized and rapidly fatal fonn , and that given rest and 
good food in the early stages , resolution often takes place . 

on the other hand , evidence has been obtained in the Union 

that this form does not occur under the .African's natural 

conditions (an exception to this , however, being Uganda) and 
has led to a greater emphasis on the envix-onmental changes 

associated with industrial life . Tuberculin testing ot 
recruits to the Fane mines , sho1ed , rather surprisingly, that 
more than twice aa large a proportion of positive than 

negative reactors :from the Native Areas developed tuberculosis 

while in employment, (see page ) , and this led the 
Tuberculosis Fesearch committee to lay even more stress on the 
environmental changes associated with industry , and mo1·eover 
to postulate that most infections are a re - awakening of a 

previously- acquired infection. Haynes , of Kenya , disagreed 
with this, saying that such disease is caused by~ fresh 



infection in a highly allergic person , and Prof . Lyle 

Cummins also set much importance on allergy. This is one 

point thich still requires clearing up . 

Allan noticed that many of the pulmonary cases in the 
.. 
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Transkei had a long course . Here we have a community living 

in its natural surroundings but subject to overcrowding and 

malnutrition. Under these circumstances it appears to react 

to tuberculosis just the same as a European community does -

by a high endemicity , high prevalence , and chronic form of 

disease. It is only in the artificial circumstances of un-

accustomed enviromnent and hard work that the acute form of 

the disease occurs . 

point of general agreement is that recently tuberculosis 

has tended to become more chronic in the African. This has bee11 

observed in southern Rhodesia . Of particular interest are the 

chronic forms noted on the Rand mines , with or without 

silicosis , and the explanation offered by the TUberculosis 

F.esearch Committee, that the relative immunity of such cases 

is due to repeated small infections . 

III . THE HISTORY O:Ft 1ruBE ULOSIS IN SOUTHEI~ RHODESIA. 

A. The question of the existence of tuberculmsis in the 

Bantu before their contact with Europeans . 

The history and present distribution of the Bantu are 

summarized in Appendix I. 

From a study of their history , some idea of the people 

ith whom the Bantu had come in contact before 1890 may be 

gained. There is the remote possibility that the disease 

came with them into the north- east part o~ the continent , 



though this is unlikely in view of the aoute form vihich it 
takes when it attacks them. They did not, of course , ever 

meet the ancient miners o:t Fhodesia , and the Bushmen are 

unlikely to have been a source . From the estimated course 
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taken by Group II ot the tribes, to the Guinea coast and then 

south- east, it may be conjectured that they probably at no 

time crune in contact with infection . The Matabele in their 
passage to the west and north after the wars o~ Tchaka had 

only the distant contact ot hostile neighbours with the 

advancing farmers , And it is essentially close and intimate 
contact that spreads tuberculosis; thus the Matebele were 
probably free :trom the disease . The tribes that advanced 

down the east coast are much mo~e likely to have had intimate 

contact with Arab traders and slave- raiders; especially does 

this apply to the VaKaranga , in whom there is a strong 

admixture or Arab and Indian blood. 

The Tuberculosis Research committee in the Union , 1932, 

went into this question . They gave t~e opinion that in the 

widely spread condition ot the tribes , "the passing on of 

bacterial infection from one person to another is limited 1D 

a f'ar greater extent than in mo· e sophisticated communities; 

and more especially , in diseases of slow development like 
tuberculosis , sporadic cases , if they occur , tend to die out 

with individual or family" . Those who had had opportunities 

of studying such communities before tribal conditions were 

unduly disturbed , had almost· always found tuberculosis 

conspicuous by its absence both in the hwnans and also in 

their cattle . 



n important point against the previous existence ot 
tuberculosis is the tact that the less contact an African 
group has had with ~uropeans , the lower i· the degree of 
tuberculization in that group. 
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gain, strong evidence of its abaence is the difference 
in reaction displayed by the Bantu from that of Europeans , as 
has been desoribed above . Their reaction is very similar 1D 
that of childhood , and is strongly suggestive that they have 

• not had a primary protective infection such as. occurs in 
communities which have been harbouring the disease for a 
long time . 

B. The history of tuberculosis in Southern Rhodesia 
since colonization , 1890 . 

The little band or pioneers was tully occupied in 
establishing itself in the first re~ years. However , the 
medical department was soon set up, and from the turn of the 
century annual public health reports were issued . Great 
credit is due to the edical Director , Dr . Fleming, who by 
1906 was writing , in the Public H•alth Report: "Phthisis 
{in the Natives) shows a marked increase • •• •• •• and this is 
a matter of prima1y importance, bearing as it does on the 
dissemination of it among the Native population and its 
early introduction to their ki aals •• • •••• • The segregation 
of all affected is a possibility if controlled by legislation , 
and could easily be undertaken before the disease spreads to 
Native Districts 11 • 

Mining was trom the beginning the Colony's main 
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employed in the mines had much higher sickness and mortality 
rates than those in the kraals or in domestic service , and 
that tuberculosis played an important part in these . From 
1907 the Government adopted the principle in use in the Union 
of sending all cases of tuberculosis discovered on mines who 
were fit to travel back to their own home . 

In 1911 the first case of "miner's phthisis" or silicosis 
was reported in an African , and subsequently it became 
increasingly common and developed into a serious problem. 

From 1923 the influx of European sufferers from the 
disease who came to the country for their health was becoming 
serious , and the immigration of such people was forbidden . In 
spite of this a considerable number cont inued to arrive , and 
only a proportion of these were discovered and sent home . In 
1951 a regulation was made under the Immigration Laws 
requi:-ring all new permanent residants to submit a radiologist's 
report of freedom from active tuberculosis ; this resulted in 
a marked decrease in the number of European cases in the 
following year. 

From 1912 it was evident that tuberculosis had spread to 
the kraals to a small extent through the medium of the 
returning mine employees . In 1913 the first rural medical 
unit was started at Ndenga, but it was not till 1933, with the 
expansion of services f or the treatment of Natives in the 
reserves , that an estimate of the extent of the disease in 
these areas could be made . At the Ndanga unit : "Pulmonary 
tuberculosis was found to be by no means uncommon , and there 



were typical advanced cases in •omen and children who 
had never left the reserve" . (Public Heal th Report , 1933) 
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In 1937 a large- scale investigation was undertaken by a Silicosis Commission of the iner•s Phthisis Bureau or the Union of south Africa , into the problem of silicosis and tuberculosis on the mines of 'outhern Rhodesia . Their report is considered later in this enquiry. The mines have always played the major part in the exchange and dissemination of the disease amongst the Africans . 
In 1946 a sanatorium tor Africans in the Chindamora eserve near Salisbury was opened. In the same year, however , the new Medical Director, Dr.Morris , expressed the view that more important than this was the provision of acute isolation hospitals for the segregation and early treatment of infected cases . He also felt the need of a contact finding and observation service. 

In 1947 the Nutrition council ~as founded . 
rom the beginning there appears to h·ve been no appreciable infection of cattle ~ith tuberculosis . Of recent years , however, there has been an increase or non-pulmonary tuberculosis in Africans , and the question of bovine disease deserves review. 

In 1949 - 51 a survey to detennine the distribution of tuberculin- positivity and the effect on negatively-reacting persons o~ B. C. G. was commenced. It is discussed later. Certain missions about the country have beds reserved for treatment of cases of tuberculosis. 
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IV . TUBERCUUN ff'ENSI TIVITY. 

A. Prevalence of tuberculin sensitivity in Southern Rhodesia . 
There was little definite information available on this 

tn «-.ti~ subject, until 1949 when the tuberculin-testing &8S9P£eea 

below was commenced . 

TUberculin test surveys of Africans 1949-54 . ---------- -----------
The results of these have yet to be published, but they 

have sho n that in the r'orthern , 1estex·n and ! idlands Regions 
of Southern Rhodesia , the proportion of children who are 
Mantoux positive increases from birth until at the age of 20 

it is. on the average, 50% or more . 

ho tests have previously been performed in the fourth or 
Eastern, Region • 

. B. Prevalence or tuberculin sensitivity among the 
Bantu of other countries. 

1. union of .outh Africa . The 1epoxt of the Tuberculosis - - ..... - - - - - - - -
~esearch Committee of the 0outh Afric n Institute for Medical 
reesearch, 1932, on HTUberculosis in Jouth frica,n Natives" , 
includes a surveydone by Dr.Peter Allan of the Native 
Territories of the Transkei and Ciskei , and to a less extent 
of Basutoland , Natal and Zululand . Tuberculin tests were done 
in four areas: the southern and north- eastern coastal parts 
of the Transkei; and inland from these , the mountainous 
Northern Transkei and Basutoland , both over 5 , 000 feet. 

The tests were done with o. l cc . of Koch's Old Tuberculin , 
1/5 , 000 . 

In the southerly part o~ the Transkei, of 2281 rural 
Africans tested, 74% were positive . 



In the eastern coastal art of the Transkei of 183 

tests , there wer 78 . ~ positives . 

In the northern part of the Transkei , of 1211 tested 

there were only 40% positives , and in Basutoland , of 414 , 

5Qi positives .• 
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(The population examined in the southern Transkei was 

made up. · as follows : 

Ulllder 10: 

10 - 14: 

651 

610 

15 - 19: 

over 20: 

2?8 

?42 . 

If the rates in each area are standardized to this 

population , they a:re as follows: 

southern Transkei: 

Eastern Transkei: 

Northern Transkei: 

Basutoland: 

Similar investigations done in institutions and locations 

in these areas showed a slightly higher proportion of positives . 

There ~as a steady increase through the age- groups up to 

20 - 25 years , at about which age the maxim.In percentage of 

positives was reached . 

Following up these observations , Dr.Allan found that the 

incidence of tuberculosis amongst mine boys coming from the 

latter t·o areas was higher than amongst those from the t~o 

more heavily tuboroulized areas . 

The authors conclude that the southern group shows quite 

a high degree of tuberculization as judged by the tuberculin 

test , and going ·with this a fair amount of endemic tuberculosis , 
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some of it "chronic". Boys from this area going to work 

on the it atersrand goldfield have a comparatively low 

tuberculosis prevalence . 

The northern group shows a much lQ'I/ er degree of 

tuberculization as judged by the tuberculin test, and going 

with this , tuberculosis was uncommon , and the cases seen were 

of a mild type . (However, as appears later, the occurrence 

and severity of active cases is robably not related to the 

endemicity so much as to the local livin conditions , as 

i:>.dicated by the committee's next remark) . The mountainous 

nature of the country and the scattering of the population 

are probably important factors here . Boys from this area 

going to work on the vi twatersrand goldfield had a high 

tuberculosis prevalence. 

As between the sexes , tuberculization was even, taking 

all ages , but the girls ran ahead of the boys between the ages 

of 5 - 15 years. This may be because young girls are kept 

together in the huts while the boys go out to work. The men 

catch up again in early adult life when they return after a 

period of work away from home . {Perhaps , also , the less fit 

men , including the tuberculous, tend to stay at home while the 

fit go away to York). 

As judged by the intradermal tuberculin test with 1/5 ,000 

strength, the men of over 20 years of the coastal district are 

88% tuberculin-positive, while those of the northern district 

are 69% tuberculin-positive. 

r:two reports deal with the incidence of tuberculin­

sensitivity among children in the Union of South Africa . 
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G Y~l (1952) did a study of urban Bantu infants 

up to one year of age born in Durban . Of 209 babies born 
in one district in 1949 , 143 were tuberculin- tested , at 
approximately weekly intervals , by means of the Lederle 

patch-test, which was removed after 48 hours , and the result 
read 48 - 72 hours later. 

~here ere a~together 24 . 5% reactors in the first year 
of life . After a statistical correction had been applied by 

the authors , this figure became 32. 3%. Th earliest 
occurrence of a positive test was at six weeks and subsequently 

the number of conversions was as follo~s: 

No , positive % of all those becomiDI§ 
;eosi tive in the lst. zea.r 

First 12 eeks 7 20% 

First 24 weeks 17 4~ 

First 36 weeks 26 ?4 . ~ 

First year 35 100% 

Griffiths and Kreher (1953) gave th~ antoux test to 
1 ,145 nursery school children bet een 1 and 7 years of age 
in the Johannesburg district . They used Old TUberculin , 

o. l mg., then if negative 1 mg. , then 10 :mg . (that is 1/10 cc 
of 1/10 , 000 , 1/1,000 ·~nd 1/100) . 25tt of the total gave 
positive reactions . There was an obviously rising incidence 
of positive reactors with increasing age . 

In addition , 345 ropean children from poorer parts 
were tested, giving 10% positive results . 

The results are given in Table V. 
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Table v. 

Results of tuberculin testing of African and EuroEean children . 

AP-, e . Africans. Europeans . 
years. ~umber Positive % Positive. No . Positive . % Positive. 

1 - 29 3 10 3 

2 - 124 19 15 54 1 2 

3 - 264 49 19 95 16 l'/ 

4 - 298 78 26 121 13 11 

5 - 279 96 34 68 5 7 

6 - ? 151 51 34 4 

Total 1 , 145 a9o 26 345 35 10 

As far as mine workers are concerned , the Tuberculosis 

Research Corumi ttee , 1932 , found from their tests that over 

72% of the Native labour force apply for engagenent already 

invaded by the virus of tuberculosis, as judged from their 

response to a single intradermal test ~ith 1/10 co . of 

1/5,000 Old Tuberculin . 'rests done by others vii. th stronger 

solutions have shown the figure to be 90% 

2. Kenya . In a comprehensive survey of tuberculosis in Kenya , 

Haynes (1951) found that · f rican male urban residents aged 

26 - 40 gave 90% reactors. The lowest rate found in a total 

01.' 15 dist1·icts was in a rural district, vhere it was 55 . 5% . 

It was fouud that there were higher reactor rates near 

the coast; tbe same finding by llan in the Native 

Territories in Jouth Africa is noted, and the suggestion put 

fon.ard that this is because this was the route of ingress of 

disease .. bearing newcomers. 
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Certain areas , particularly the coastal , vere found 

with a high reactor rate and low disease incidence, and 

others ·Jith a low sensitivity rate but high disease incidence. 

It is @Uggested that the former occur in pl~ces here the 

disease has been m demic for long periods , and the latter 

imply a more recent introduction of the disease . (It will be 

remembered that t te situation in the Transkei is the reverse , 

and immediate environmental fac ors probably play a more 

important part in the determination of active disease than 

the lack of end Emi city} • 

A comparison of urban and rural populations shows that 

urban populations hav higher sensitivity rates . tlso , a 

period of urban residence raises the incidence of tuberculin 

reactors in males tested in the Native Heserves in comparison 

i th those who have never left the Reserves . 

In the Mbulu district in Tanganyika , 

Davies (1952) found that the incidence of tuberculin 

positivity at all ages up to 50 , in 5 , 006 people living in 

10 villages , vari eel from 30% to 69.' , with a total rate of 47', . 

4 . Ugan~a~ According to Gilmour (1952) , Uganda's population 

includes lilotes and Hamites as well as Hantu , and is still 

scatterai in family g roups , rvi th few villas es or towns . The 

people appear to be still tvirgin soil" for tuberculous 

infection . Tuberculosis is , hm ever, on the increase. 

Of 4 , 403 persons tested -,1th Old Tuberculin 1/10 ,oco , 

35 . 7% were positive. The children showe 16 . 7% positives 

and the adults 45 . 9% . The steepest rise in sensitivity was 

at 20 years of age. 
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Conclusion: 

From these figures it will be seen that tuberculosis 
has become endemic in widely scattered areas of frica , and 

in almost every region that has been tested . 

The signif i cane e of "tub erculi za tion" and its r ela ti onshi p 

to manifes t disease touched upon in the foregoing section , 
v.rill be discussed after a review of the morbidity and 

mortality figures available (page 5o ) . 

c. The meaning of a positive reaction . 

positive tuberculin reaction is ace ept ed. as denoting 

allergy to the products of the bacillus , though not necessarily 

immunity to the organism itself. It indicates that there has 

been an infection with tuberculosis in t e past (provided that 
no B.C .G. or other anti - tuberculosis inoculation has been done) . 
Hov long bacilli continue to live in the body , and how long 
tub erculo- all ergy continues aft er they are all dead , are 

questionable matters . In Great Britain , ihere there is high 

endemicity and constant reinfection, it is generally accepted 

th t once the tuberculin reaction hus become _positive, it 

remains so . However in areas o'f low endanici ty , such as are 

common in Africa , we must consider the possibility of reversion 
af the reaction to negative some years after the sub;ject has 

ov ercoms an infection. In such a case negative reactions might 

be obtained in those who have had an infectton , and the 

tuberculin sensitivity rate ould give too low an estimate of 
the endanici ty . 

The follow-up done by the Tuberculosis Research Com.mi ttee 
aft er tuberculin tests of Rand mine recruits showed that 
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Af rioans yielding a positive reaction to this test were 
more likely to develop a recognizable tuberculosis than · ere 
those yielding no response to the test . In those with a 
positive reaction , 855 per 100 , 000 developed the disease , 
whereas in t he negative reactors the rate was 405 per 100 , 000 . 
Thus in these l!llbjeots the possession of tuberculo - allergy was 
associated with lowered resistance against infect1 on . 

In those in whom disease developed later , the common form 
was a generalized or 'natural" tuberculosis , whether the 
1•espons e to the test 1as originally positive or negative. The 
septicaenic type of tuberculosis arose most frequently in the 
negative reactors , so the possession of tuberculo - allergy was 
associated rtith some resistance to viI'i 1 lenc~ but not , as a 
rule, ·,Jith suf1'icient resistance to localize tuberculosis . 

such localized tuberculosis as did occur was most common in 
subjects sho ing tuberculo - allergy . 

The possession of allergy was not associated to any 
useful extent with the ability to modi'f"y an after- coming 
tuberculosis . The Cornmi ttee stated that the connnon fonn of 
generalized tuberculosis is the metastasizing type, involving 
lymphatic glands and producing caseating .granulom.ata in the 
abdominal organs in addition to the pulmonary lesions . Chronic 
localized tuberculosis occurs in a minority of cases and is 
met with in two forms. One is chronic pulmonary tuberculosis , 
which is nearly always associated with silicosis . The other is 
local glandular tuberculosis , e. g . glands of the neck . In 
none ot these types was the incidence related to the presence 
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or absence of tuberculin- allerg • 

sum.mart : . ~ is possible that in communities less •salted" with 

tuberculosis , positive reactions may revert to negative in 

the absence of re- infection. This deserves note in 

conducting epideniological surveys . 

1 o the individual African a positive reaction is not 

the unmixed blessing that it is assumed to be for ]uropeans . 

It may mean an increased danger of developing tub e:rculosis 

at so e future stage ,hen the subject's resistance is lowered . 

Practical o rk having a bearing on the signifi c ance of 

the positive tuberculin test is recorded on page 'I ~. 

D. The nature of the reaction . 

The Tuberculosis Research Committee found that in Rand 

mine recruits , the greater the degree of tuberculo-allergy , 

as sho ivn by the reaction to the tuberculin test, the less wes 

the resistance against inf' ection. The reactions were classed 

as "negative" , "positive·' , or "strongly positive" . Of 

3 , 879 returned as "strongly :posi ti vet' , the incidence of 

tuberculosis as 15 . 47 per 1 , 000; of 57 , 236 returned as 

'positive' , o . 83 per 1 , 000 develop ed. tuberculosis . 

Tho~e cases of nositive reactors who later developed 

tuberculosis , •,nd who on admission to the mines had been 

passed s clini cally and radiologically f ·ee from the disease, 

v.ere regarded as ha.ving a ''l rval form" of tuberculosis , 

developing in the mediastinal part of the radiographic lung 

field . nhe degree of activity of this focus was related t o 
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the d ree of tub erculin- s ensi ti vi ty , and would ,later 

determine rvhether the infection was likely to be overcome, 
or ould break out into acute tube:::-culous disease. 

Haynes (1951) , after quoting this report , considers this 
likely to be "true also of Kenya . He suggests , how~er , that 
reinfection in a hypersensitive rcee.ctor, rather than a break­
ao n of a pre- existina: lesion , may determine the onset of 
tuberculoois . The i'act that a "primary" type of'· tuberculosis 
is so oi'tm. seen in adult Africans , is , he says , explained 
by their lack of ability to form antibodies to the original 
infection. 

Davies (1952) in Tanganyika· also made a distinction 
bet .een low- g:rade and high- grade reactions to tuberculin . All 
marked reactors to the test and all blister reactors we:re put 
into he high grud e . All less marked reactors and all slight ly 
positive reactors rnre put into the low grade . low- grade 
reaction in a healthy- looking person might then , he said , be 

taken a an indication of that person either having a very 
slight tuberculous infection or being on the way to recovery 
from a more intense infection . A high- grade positive 
reaction , wnile it might be compatible nth good g-neral 
health, •as an indication t at somevhere in the body there 
existed a tuberculous lesion that a~ still at least 
potentially active . It was to be taken as a sign of 
inst8 bili ty . 

ltogether 61% of the :positive reac'tors wer high- grade 
and 311- lo ~- grcJd e , but the proportion of lo 1-grad e reactors 



increased as the age 01 50 was approached. The article 

points out the danger of introducing the 20 - 39 age- group 
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o industrial labour , and warns that a shift of '11 phases 

for the ·wrse would be co.used , ith the precipitation of many 

more actual cases. '1'lle 61% of high- grade cases includes 4.51 

of the population ,;ho were found to be diseased . 

(It 'Nill be s efn that Davi es had a far larger proportion 

of his positive reactors in the high- grade" class than the 

'uberculosis Research Committee in South Africa, hence either 

his criteria were very dif'f erent or his population had a much 

higher degree of llergy: the latter possibility may be to 

some extent true judging by his high morbidity figures . ) 

Griffiths and Kreher (1953), in Johannesburg, Also found 

a qualitaTiiv difference in the reaction between their Bantu 

and ropea.n groups of children. The Bantu showed 

vEsiculation in lu% of their positiv reactors, and ph\'ctenular 

conjuncti vi tis occurred in one child . Th ere is no vesiculation 

in any of the llltropean children, and their reactions vere 

unifonnly smaller than those of the Bantu . These results show 

that even as children the Bantu react ore strongly to 

tuberculin than EUrop ns. (Griffiths and Kreher elso fcund 

higher morbidity rate among the Bantu as compared ~,Ji th the 

Europeans, but made no effort to relate these t wo findings . 

It may , however , be noted that though some of the E.lropeans 

had active disease , not one gave a marked reaction to 

tuberculin , suggesting that the antu have the inherent 

tendency to develop a high degree of allergy when infected 

~i th the bacillus .) 
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Institution in England , reports that those who reacted 

severely had neither clinical nor radiological evidence of 

active tuberculosis. 

summary: 

Though Thompson ' s find i ngs may hold good for European p~oples and perhaps others who have had contact with tuberculosis for a long time,several studies he.ve indicated that in the .African qualitative differences in the tuberculin reaction ere significant . There is evidence that a high.er degree of allergy is displayed by .Africans than by Europeans indicating an inherent difference between the races . There is also evidence that .Africans possessing this allergy in high degree are more likely to suffer later from tuberculosis than those having it only in low degree. There is disagree­ment as to whether disease developing later in highly allergic individuals is due to later reinfection , or whether the allergic stats is due to the pri:,sence of latent tuberculous disease which later \-.i. 11 break down into activity . 

A field study on the significance of the nature of the reaction is described on page lt/0 • 

V. MO.ImIDITY AND MORTALITY RAT~S. 

A. }torbidi t;y; and mortali t;y; rates in southern Rhodesia . 

It will be recalled from an earlier section that as early 
as 1906 tuberculosis was lookod upon as a serious problem 

among employed .A:f'ricans . 

The mortality from pulmonary tuberculosis for .Africans 
and Coloured people together were recorded in the Public 
Health Reports from 1907 to 1929 . There are in the populat ion 

about 1 , 000 .Africans to one Coloured (persons of mixed descent) 
These figures are shown in Table Vl . They are exclusive of 
mine employees . They ere not reliable , as many Arricans die 
at home and the cause is not known. .Another source ot 
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difficulty is that as the years ,~ent on , ,ro ably more 

was knoim about cases occ·1rring on the reserves , and this 

would account for an increase in tb.E recorded deaths . 

Table Vl. 

Average .annual Non-mining Af'rican Death-Rates from Tuberculosis 

Years . Deaths . Deatns per 100 1000 of estimated 120:e 

1907 - 19 2 . 7 

1911 - 39 4 . 9 

1916 - 58 7 . 0 

1921 - 64 7. 1 

1920 - 9 79 s .o 
It was thought that urban mortality s atistics ,ould be 

more reliable than those for the ihol e country , and in Table 

Vll have therefore been shown the average annual cases and 

deaths record , for four- yearly periods, in Bulawayo f ram 

193 - 7 to 1951- 2. (No figures were registered in 1939- 40 , 

19~0- 41, or 1941- 42, thus thes . three years have been left 

out of this calculation) . 

Table VII 

OS s . non-resi 

Years . Oas es . Deaths . 

1935- 38 0 . 5 32 

1942- 45 11 46 

1946-48 11 45 

1949- bl 84 40 

The morbidity rates are compl€tely unreliable. Table 

VIII shows that of recent years the notifications have 



increased very rapidly , probably showing an increased 

efficiency of notification rather than an increase of the 

disease . 

Table JIII . 

Notifications of tuberculosis among Africans in Bulawayo. 

Year. No t ifications . 

1947-48 1 

1948- 49 23 

1949- 50 69 

1950 - 51 85 

1951- 52 99 
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The mortality rates are probably foirly reliable in an urban 
area of this kind, and this is borne out by their relative 

constancy . 

The population of Bulawayo is increasing rapidly . In 

1950- 51 the African population was 68 , 000 . If we apply the 

1949- 51 cases and deaths to this , we obtain a mortality-rate 

of 0 . 59/1 , 000 . The same process applied to the no t ifi cat ions 
gives a minimum morbidity- rate of 123, 5/ 100 , 000 . 

4s regards morbidity rates for the whole country , t hese 
are so unreliable as to be of no value . However, in his 

Public Health Report for 1953 , Dr. Graham, the Re~i onal M. O. H. 
of t he Midland Region , southern .Rhodesia , reported that the 

notification rate here was 141 per 100 , 000 , as compared with 
212 per 100 , 000 in 1952 for Gateshead - on- Tyne , one of the 

poorest industrial areas in England . Allowing for the many 

cases that must escape 
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notif cation , it is plain that the disease must. be Hell-

established in the 1 idlands . ?he.re has also been a rapid 

increase of recent years , notifications for 1952 having been 

only 50 per 100 , 000 • 

.Af!,e J!lld _Qe~ di!!tributi,2.nJ_ ~r-o 1 •21 to 1929 recor s 

ere kept in the Public Health Reports of the sex of persons 

dying from disease, n hether they ere ove:r or under 5 : ears 

of age. 1he summated results fo:r these g years in re8peot of 

tuberculosis are given in Table IX . frican nine or ers a. ·e 

excluded from the table. gain 1 t must be bo1ne in ind that 

r.iany frican children under 5 , and .omen, may not have been 

notified as dying from tuberculosis, since th ·y are more 

likely to stay in the kraal than the men . 

•rable I • 

1ype or disease ______ f;;...r_i __ o __ a_n_. ____________ .Fu.;.;.;..:..ro...;...i,.p_e.;;;;.an ......... ___ _ 

Under 5 over To al. under 5 5 ..;- Total . --------------------.·-------------
Pu onary Tb 

iliary '11b 

Tb . eningi tis 

Abdominal Tb. 

Pott' s Disease 

2 

1 

F 
1 61? 

4 

8 

26 

- 11 

Tb . of other organs - -

Disssninated Tb .l 

12 

9 

Total 4 1 687 

F ' 
18 17 19 1 1 

2 4 2 

1 10 1 

1 27 1 

2 11 2 

12 .• 

1 10 1 

l 1 

I F M F 
107 21 108 22 

4 4 

3 1 4 2 

2 2 

1 

2 

2 2 

1 

2 

1 1 1 1 

25 691 26 2 2 119 26 121 28 
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As might be expected, females have considerably 

lower ret es than males . ii th the African, this is much 

more so: ratio of males : females : for· :Europeans , 81% : 

19';'+>; for fricans , 96 · : 4% . 

B.~~orbidity and mortality rat~ in the Bantu of other countries 

1 . union of oouth Africa. ---------- 11an (1932) observed the 

following rates in the :Native P.reas : 

In the Southern Transkei (with a high tuberculin 

sensitivi'ty rate) , although no statistics were available , 

the local medi cal practitioners ·,ere agreed that about 9% of 

Natives consulting them had tuberculosis . Allan estimated that 

t ... er·e were 45C cases diagnosed in a year in a -popul tion of 

23 , 000 (2 . 0% of the population annually) . 

In the Northern Transkei , which had a relatively low 

s ensi ti vi ty rate, tuberculosis did not occur frequently , and 

the c ases ssen were of a mild type . 

In Basutoland , vi th a simi l arly low rate , tuberculosis 

, as found to be comparoti vely rar • The Principal Medi cal 

Officer of Basutoland is quoted as s~ying that it had only 

been introduced in the previous 40 years or so , by mine boys 

returning from work . 

In the Ciskei .Allan collected figures which showed that 

betwem the ages of 5 and 15 the incidence of tuberculosis is 

greater inf emales than in mames . 

Dormer and Wiles (1946) quote municipal health departmentt 

mortality figures for recent years as the most accurate 

available (Fig . l) It will bes een that urban mortali t y 

figures are very high . According to the authors , the 
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comparatively lorw Johannesburg rate is due partly to the 

fact that mine Natives are repatriated as soon as the 

diagnosis is made if they are fit to travel; but making 

a calculation to allow for this tney still estimated that 

the death- rate for 1942 ould be 252 per 100 , 000 or less than 

half that for the other municipalities . 

' 'O reasons for this difference ar·e offered . Firstly , 

"Natives recruited for the mines are medically , examined 

before leaving home, and X- rayed or again examined on arrival 

at the i twatersrand , thus eliminating thos medically unfit . 

In 1942, for example, of 89 , 4?0 reorui ts from the Transkei and 

Ciskei , 75 were rejected because they had pulmonary tubercu­

losis . The second factor is that mining atives have proper 

di et scales laid do 1n and are uch better fed than the average 

industrial labourert• . 

As stated above , among children tuberculin- tested by 

Griffiths and Kreher (1953} , 25% of the Africans and 10% or 
the Europeans gave positive tuberculin reactions . Of the 

positive reactors , 129 .Africans and 33 t1rop eans were X- ray Erl. , 

giving the following results (glands or definite infiltration 

were regard ed. as n activity" : 

Calcification. Activity . 

African 1~ 23% 

.EUropean 24% 12% 

(If this 129 and this 33 were random samples of all the 

positives , and if we regard "activity" as being disease, this 

gives the following prevalence rates per 1 ,000: 

African 60 E.lropean 12) 
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These figures lead the authors to conclude that the 

Bantu children appear to cope with primary tuberculo u s 

infection adequately , but that the immunity produced by such 

a primary infection is of doubtful and inconstant value for 

the individual child . (It seems questionable whether the 

first conclusion is justified , sine e the Bantu children had 

a much higher rate of "activity" and lo~er rate of 

"calcification" than the EUrop eans) . 

2 . K~Y!!• Haynes (1951) notes that the incidence of the 

disease has increased during the pr es nt century and is still 

on the increase. In the survey incidence rates ere 

d et ermined for three provinces: 

Nyanza Province : 9 . 6 5 cases p er l , 000 

Coast Province: 10 . 9 

Central Province: 12. 3 

do 

do 

Cla~k (1951) in Kenya , estimates the incidence of known 

cases at 4 . 4? per 1 , 000 of the population per annum , but he 

thinks the true incidence must be considerably higher. 

3 . Tang~nyika..!. Davies (1952) found that 4 . 5% of the popu­

lation of the }.bulu district of Tang nyi.l(a were suffering 

from tuberculosis . (Overall tuberculin sensitivity r~ate in 

those tested was 47%) . The 4 . 5% were made up as follows: 

"Farly and symptomless dis se": 

"Disease with symptoms ' : 
(including 0 . 6% "infectious disease") . 

Conclusions: 
The morbidity and mortality rates observed in the various 

parts of Africa are very unrd iable. 



45 , 

q _ 

T:.1e B..&lawayo notifications are of no value, exc nt to 

indicate a minimum rate of 123/loo,ooo nich s almost 

cert inly far below the truth. Graham's notification figure 

for his non-urban r~ion, or 141/100 , 000 is however high 

enough to indicate thl.tt tuberculosis is well established in 

the rural areas of the l idlands, nd there ·ox@ robably of' tb.e 

coun,.,ry a whole. 

or other countries, fi ure for annual inciaence, per 

l,( 00 1 V from . 47 (or moz·e) in the ..: ort Hall Reserve, Kenya 

(Clark, 1951) to 45 in t, bulu, Tang ny:l a ( Javi ~r. , 1952) . 

O he:r ates timat od include , bout 10 for arts of Kenya 

(R yn es, 1951} and 20 for 1ih e rr:ran kei ( llan, 1932; . 

11 tha't can be conc.tuded from these fi ures is 'that, 

ihil r ·llnble f-tgu:ros are not available, qout ern Rhodesia 
I 

probably s as much tuoerculous dise· s as the other African 

t i~itor-t s, nd t1nt, as in th , it haF< r ched the 

dimensions of a g1•av e :p:robl 

<'.) . _ort.slitz. 

• ort 1 ty stllt1stios fox ~outhern Rhed esia as n whole are 

entlr :ly unreliable, besides the fao1i that they have been 

discontinued sinoe 1929. 

In Bulawayo, over the years 1946-49, the rate was 

. 59/1,000, a :figure which is rob bly not grossly inaccurate, 

though allo ance must be made for so ie who ill have gone home 

upon findin that they vrnre ill . The r.ate compares favourably 

with those recorded by Dormer and 'iles (1946) for Cape Town 

and o.rt Ei.1zabeth (5 - 6/1,000}, and their some.vbat lower 
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figures for Johannesburg (2 . 5/1 ,000) which are due to the 

careful selection of miners and better conditions on mines 

than in industry generally . 

VI . THE E.PIDB1IOLOGY OF TUB:F.RC LOSIS . 

A. Spread in isolated communities . 

The Tuberculosis Research Committee, 1932 , continuing 

their report on tuberculosis in isolated communities (page /4-) 

gave -cheLr opinion that ·'the return of individual cases 

infected elsev;here to such communities does 1ot invariably or 

ev n U.3ually light up epidemic tuberculosis . Provided that the 

col!l.Ll nity still retains its isolated charauter end continues to 

follo 1 J. ts primitive oa e of life, the spread of the disease 

when thus introduced. may , 1 t eans , be arrest ea or only 

proceed very slowlyn . This may be due to the tendency to 

spontaneous arrest .of cases in the glandular stage, as noted 

by Sorrel , when placed at rest and suitably dieted . If more 

cases are introduc from t ·me to time, a type of benign 

enda:nic tuberculosis may be established in the communi ty. 

''A type of contact more frequently observed is th2t in 

which , under conditions of segret:1tion , a reviously isolated 

comnunity is placed in unfamiliar surroundings and provided 

.i"t.h civilized" substitutes for its rimitive foods , 

habitations , customs and manners . n these ci rcums tanc es 

eacn member of the community , if infected with t.uberculosis, 

tends to behave just as bas bee:i described above for the 

enegale e troops of Borrel , and the result is an approximation 

to epid mile rather than to end c tuberc 1losis" . Such an 



47 . 

epidemic describ Erl by Perguson as occurring in Ganadian 

Indians is quoted . 

hen civilization penetrates radually in'ID the heart 

of a :previously isolated community, th is \e tends to be 

:more obscure; but hen the :penetration leads to or is 

accompanied by a marked charge in the diet and mode of life of 

the community , the results may be v ry similar to those 

des crib ai by l" erguson. 

Thus members of isolated communities exhibit a marked 
. 

susc · t1M.li ty to tubel'Culosis when brought into contact with 

infection; and lthou ,h the disease m be fa.irly iell 

tolerated by the conr ·un· ty under n tural conditions , this 

s1sceptibility is very dangerous hen there :s at the same 

time s dden cnange in occu ti n , fo d , housin,Q', and mode 

of life. 

B. The Epidemiology ot tuberculosis in certain 1 ative Areas. 

The· ork of Allan and the Tuberculosis Research,Committee 

(1932) strongly suggests that tub ;rculosL has become highly 

endemic in the coastal parts of the ativ Ar as of .3outh 

f rica due o its introduction fro the nool of infection on 

h and . H-.>w ever, in his 1'1 e.1 d survey, l].an found that at 

he pre ent tila 111any of the cases had no connect.ion :ii th 

in us r· al loyment. ho ;f 1 inf t-:Ction was no tic ed. in 

sever 1 cases , in the a.jori ty no :infect· ng m ber could be 

rac d. The cases 1ere -round scattered throughout the district· , 

and were not confined oa:r.ticularly to e1. ther. sophisticated or 

"ra " Na ives . [oreover, though the widespread distribution 

of the disease nade it hard to judge, iv appeared to Allan 



that t.n ere v.,as little spread d e to return ed. mine boys . In 

addition , 1 acVicar (1907) is quoted as having observed that 
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in spite of conditions which se so favourable to its spread , 

tne tubercular infection , hen introduced into a fam.i.ly , do es 

not as n rule spread rapidly from person to person . In some 

families , while some members surfer , others escape, regardless , 

it woulQ se8!1, of ape , ~nd in those ~ho nre attacked , the 

period of incubation is long - two years and even longer'' . 

Allan suggests the follo ing reasons for the non- spread 

of tuberculosis by returned .1 iners: 

1 . 1rhe more acute car ~s di very soon A. te1· t h eir rE>turn home. 

2 . Th Natives at home sit out ide in the sunsh ne as much 

as po"si bl e ihen ill. 

3 . C ertein hygi e.TJ.ic h bi tc· amcng tn es~ ~ :f'r·icans are 

mentioned which nrevent the s read of inf ecti. on , 

l!or compar·ison with tuberculosis as s en among the 

Natives in their natural sur!'oundings, an c:ccoun-c is given of 

tuberculosis as occ11rring amon" Africans li vine in urban 

conditions • .:ne state of' affairs is not m· terielly different 

in the t· o si tuatic)rn~. 

In Kenya , Clark (1951) notes that the const·nt migration 

to and from Nairobi of young worker~ ap ea.rs to be important 

in the dissemination of t berculosis in ths reserves. In the 

sc:..me countrv , aynes (1951) consi ers tha-c the deficiency of 

first-cluss protein in th frican di et may have an important 

bear-lng on the tuberculosis problem. However , he quotes the 

frequency and severity of tiberculosis found iL _f'ricans 
outside Africa 
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as showing that the dietetic f ctor is less important than 

racial susceptibility. {No mention 1 s mad of physical stress 

and unfamiliar environmmt) . 

he vi of' Hayn es (page 3, t ) , that the coastal P3rts are 

more infected l:ooause they re the routes of in ress of dis~;ase­

bearing immigrants , ay hold good for st Africa but is not 

tenable for outh Ltrica since the ative Territories havenot 

been the route of ingress of immigrants • 

.Alllong industrial workers , the ubercuJ.osis Research 

co in south Africa laid im ortanc on the sudden 

oo enc ent of strenuous or , th unaccusto food, the 

absence of ssistance of their wo en - folk , and the psychological 

trauma of being av ay from home , as i portant factors in causng 

th breakdown of an existing focus or the development of the 

flesh dis se. 

A point ad e by Allan and the Tuberculosis Res earoh 

committee deserves special note. The incidence of tuberrulosis 

among in wor- ers ho had co e from the areas of 101;1 

endemicity a higher than ong thos fro the areas of high 

endemicity (about 12/1 , 000 against about 8 . 8/1 , 000); on the 

other hand, in those individuals ho were tuberculin-tested on 

commencing work on the mines, th incide-.nc e of tuberculosis 

occurring later ·as 2! tim s as great in those ho were posi t1ve 

than in thos rho er nEgative . Th Co ttee conclude that 

tuberculosis must often be due to th breakdown of a previous 

intection acquired at home, or at least to the allergic state 

cau ed by one. They do not , ho ever, sugg st a nBson for the 
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relatively high incidence in those from the less tuberculized 

areas . e are not told whether these cases occurred in the 

negative or the positive reactors; but in either event it 

may be conclude:1 that some form of immunity , a.part from 

allergy and the persistence of latent infection , must be 

built up mnongst the individuals of the highly tuberculized 

comm.unity . 

c. General rules ft verning the spread of tuberculosis in African terr tories. 

The distribution of infection and of disease is a large 

and rather complex 9l bj ect . In general three kinds of area 

may be defined . 

(1) Urban areas , particularly industrial centres , have a 

high endemicity coupled with a high disease rate , due to the 

presence of plentiful opportunity for infection combined. wth 

the low resistance associated wit unsatisfactory and 

unaccustomed conditions of living . The high urban mortality 

figures given by Dormer and Wiles (1946) (page 4-~) show how 

serious the disease is in large to ms . The findings of 

Doaner and iles also sugg est that mining , per se, is not as 

important in the production of tuberculosis as has been thought; 
those in industries other than mining are hit much hard er by 

the disease. Here we see the importance of adequate provision 
for feeding and housing the worker , and silica dust may be 

of relatively little importance. 

'!'he work of Gampel , 1952, (page3o) and that of Grii!fiths 

and Kreher , 1953, (page so ) show that in urban areas 
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tuberculization of' ohildr starts at an early age and 

reaches high levels early in life, as compared with BJ.ropean 

children in Johann es burg or children in !ngland . This 

difference can reasonably be put down to the conditions in 

hich the African children live, which pre:1ispose to the 

ready spread of' inf ectt on and to the higher incid eme of 

infectious cases among African adults . 

(2} Rural areas which have had little contact i th the disease 

have a low endemicity , and when the disease occurs its spread 
depends on the concentration or the population, and the number 

of manifest cases df'pends on their state of nutrition and 

living conditions . (This type of area is considered in 

conjunction with (3) below). 

3~ Rural areas vvith much migration to and from industrial 

centres have a high endemicity with a disease- rate again 

depending on the standard of living . 

Thus , as seen from Peter Allan's work (page .;1, ) where 

the kraal conditions are sat1sf'actory , 1th adequate 

nutrition , and the country is not over- populated, tuberculosis 

is not a serious problen even wh'8:1. it has become relatively 

endemic . such rEgions are Basutoland and the ateti ele area. 
In overcrowded areas where malnutrition is common, tuberculosis 

hen introduced has nigh incidence. For example, to take 

t o areas of high prevaJ.ence, the Transkei and parts of Kenya 
both suffer from poor nutrition , though in the former the 

tuberculin- sensi ti vi ty rate is high, and in the latter, low. 
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~ e may roughly pi ec together the development of 
tuberculosis in a newly-infected African country as follows . 
At first the rural areas are fairly free of the disease. As 
labour is recruited from them, some of the workers fall prey 
to it , and owing to lack of immunity coupled ffl. th unfavourable 
conditions, develop a severe and fatal form . Before they die , 
however, many are repatriated , and their contacts develop it 
also . In some areas these secondary cases appear to suffer 
the same type of severe disease, as in Uganda; but in most, 
1nfec1ion appears to pass almost imperceptibly from one to the 
other, the amount; of active disease depending on the 
conditions of living . This process continues until the 
majority of the population have receive:1 an infection , and 
a large proportion of the recruits for industry are tuberculin­
posi tive. These are then even more likely than their 
n~ative associates to develop the acute severe disease , F"s~bl'1 
,JIQ~eiil¥ due to a resurgence of the original infection v.hich 
had been lying latent . 

some stage in this process is the sort of picture 
which we may expect to find in southern Rhodesia when our 
investigations are completed . 

D. The !!Pid e:niologlcal situation in southern Rhodesia 
as :far as we know it . 

The fact that there have been increasing numbers of 
vases of tuberculosis occurring in the Reserves , and Graham's 
incidence figure of 141/100,000 tor the idland region , 
indicate that the disease has a fairly firm hold on rural 



southern Rb.ociasia.. The surveys on school children show , 

furth nn.or , that a fair degre" of endemicity has been 

reached. 

In southern Rhodesia and the adjacent regions, 

tuberculosis appears to have reached a stage where infection 

1s acquired in the kraals, and breakdown occurs mainly in 

industrial employment . The reasons for this conclusion 

are as tollows: 

(1) The . tuberculin tests in the estern, Midlands and 

Northern Regions have shown clearly that in rural Southern 

Rhodesia conversion to tuberculin-positivity starts early in 

lite, and by the age of about 17 reaches a fairly high 1 val . 

(2) An investigation will be described (pAge 91 ) showing 

that sensitivity :rates increase very little with duration of 

industrial employment, but do increase ·1th increasing age 

of employees . 

VII. NON-PULMO "AR'l TUB~RCTJLOSIS . 

A. Incidence of non-pulmonary tuberculosis in Southern 

Rhodesia . 

The different types or tuberculosis causing death are 

listed according to the international classification in the 

Public Health Reports from 1913 to 19' 9 . The totals for 

these years ere given in Table x. They will be some guide 

to the proportions of different types occurring. The possible 

sources of erz·or are: that non-pulmonary types may be more 

common in children, nd thus occur more in the reserves end 
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not be certifiei as tuberculosis ; on the other hand . urban 

life, which yields a greater proportion of recorded deaths , 

may cause more acute and dissaninated disease. 

'11abl e x. 

TyPes of tuberculosis causing death in s . R. , 1913 - 1929. 

TyPe of disease. African . Elropeen . 

Pulmonary tuberculosis 1039 248 

Acute miliary tuberculosis 9 6 

Tuberculous meningitis 13 4 

Abdominal tuberculosis 30 5 

Pott ' s Disease 18 l 

Tub eroulo si s or other organs 17 3 

Disseninated tub erculo sis 22 8 

Total 1148 275 

The proportion of pulmonary to non- pulmonary cases was 

therefore , for Africans , 9~ :10% , and for Blropeans , 9()% :10%. 

The Africans show a fairly high incidence of Pott • s · Disease. 

In 11tl.gland and Wal es the pro po rt ion of pulmonary to non­

pulmonary cases , in 1931 , was 82 . 8% :17 . 2%; and in 1951 , it 

was 87 . 2% :12 . 8% 

B. Non- pulmonary tuberculosis among the Bantu of other 

countries . 

Mcvicar (1935) found that 20% of admissions to his 

hospital in the Ciskei (south .Africa) over 8 years had been 

for bone and joint disease. i th reasonable accuracy he was 

able to calculate for one region an incidence rate of . 53 
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per 1 ,000 for bone and joint tuberculosis . 

His experience, and that of Allan , and of Girdwood , 

all reported to the TUbdculosis Research Committee (1932) , 

was the,t glandular tuberculosis , tho.ugh it tends to suppurate, 

does not usually develop into pulmonary or generalized 

tuberculosis, but goes on to recovery wi~h scarring. such 

cases are accepted without harm for work o~ the Rand gold-

ti elds. The reaction to local glandular tuberculosis appears 

1t> be the same as that of thel!Uropean child. 

Allan (1932) f'ound that in the Transkei. pulmonary 

tuberculosis is by far the commonest form ; in one practice 

there were 298 cases of tuberculosis of '¥hich 272 were 

pulmonary , 14 glandular, and 12 spinal . iliary tuberculosis 

do es occur, and also bone tuberculosis (mainly spinal) , and 

lupus . Pott ' s disease is fairly common among adults as well 

as children. 

As regards thEe Ciskei, Dr.Mcvicar is quoted as having 

round that pulmonary tuberculosis was by far the most common 

fo:rm , and tm t next in frequency came infection of the 

cervical glands . Abdominal tuberculosis he found rarely. 

Allan found . that of 3 ,000 consecutive admissions to 

hospital in 1927 , there were 74 cases of tuberculosis 

divided as follows: 

Pulmonary 

Spinal 

Other forms , 
not speeifi e:l 

55 

5 

5 

Tuberculous glands 

Abdominal 

Genito-urinary 

5 

3 

1 



Haynes (1951) found in Kenya 71 . 8% pulmonary and 

21. 2jt non- pulmonary CA.ses. 

Kaplan (1952) found in South Africa th t Pott ' s 

diseaC! e in Bantu children occurra:1 more in the c ervico ­

:dorsal and lum.bo - do:rsal regions , and 1 ess in the dorsal 

56 . 

and lumbar regions , than in a co parable series of children 

in Lancashire. The primary focus in the vertebral bod.y 

was the sa e. The disease as generally mor extensl ve. 

The immediate reco'fery rate compared favourably with the 

Lancashire series . 

c. Infection by the bovine bacillus. 

In outhern :Rhodesia , typing of tubercle bacilli is 

not often done , and no bovine bacilli have been found . There 

has however , been a recent increase in the amount of non­

pulmonary tuberculosis am.ong Atrice.ns , and the Secretary 

for Heal th , in his 1951 report , stated that the subject of 

of bovine disease deserved revieN. 

Hayres (1951) review-s the literature on bovine bacillus 

infection in Africa . Most observers, he says, have found 

little evidence of it . 4 cases out of 29? tested in Uganda 

had the bovine bacillus . One case has been found in the 

Union of south Africa. 

According to Davies (1952) no oas of non- pulmonary 

tuberculosis, judged by numerous speci ens both from biop­

sies and auto psi es, has in Tanganyika been due to the bovine 

bacillus. 



Summary: 

In general non- pulmonary tuberculosis in Africa 
app rs to provide about the same proportion of cases 
as in the Uni tea Kingdom. Pott' s diseas is relatively 
more common than other forms and has a different 
distribution in the spine. 

57 . 

Bovine bacillus infection is probably not important 
in southern Rhodesia , but llas been found from time to time 
in other parts of .Africa and should not be forgotten . 

VIII. TUBERCULOSIS ON l I JiS . -
A. In sou th ern Rbod esi a . 

1 . _O.!:bid!_t,l !!_lld ~1:tal!_tz J!t!!_tis!i.£S_f2_r_phthil!_iji £n_min~~ 
These are summarized in Table ll 

Table XI. 

orbidity and mortality from tuberculosis among African 
mine workers in Southern Rhodesia . 

Years . Av . total .Av . No . or Cases verage Deaths Case No . of /1000 deaths /1000 fatality Bn:elo:;y ees . cases p. a . empl . ·p . a . ;el . E er cmt. 1907- 31 , 978 185 5 . 78 78 2.44 42 
1911- 36 , 608 135 3 . 69 60 1.64 44 
·1916 - 36,022 173 4 . 80 49 1 . 36 28 
1921- 38 , 455 88 2 . 28 31 .81 35 
1926- 44 , 115 78 1 . 77 45 1 . 02 58 
1931- 50 , 906 57 1 . 12 39 .77 68 
1936- 8 , Z.?5 54 . 63 46 .53 85 
1941- 78,238 Not given 59 . 75 
l94b- 49 65,513 84 1 . 28 59 . 90 70 



58. The individual years in the last group had these rates: 

Years . Av. total Av.No. Cases Average Deaths Case 
no.of of cases /1000 deaths /1000 Fatality 
Elllployees . p . a . em.pl. p.a . em.pl . per cent. 

1946 70,545 83 1.18 56 .79 68 
1947 69 , 712 96 1 . 38 06 . 95 69 1948 63,794 77 1.21 52 . 82 68 1949 58 , 000 ?9 1 . 30 62 1.05 77 

The mortality statistics from the mines , like those of 
the general population , have severe limitations . Africans 
found to have the disease on mines , if certified fit to travel 
by a medical officer , are sent home after an interval of some 
months required to complete tha necessary formalities . Others , 
too ill to travel home , are treated in Government hospitals and 
their death is thus not reported by the mine. Mind morbidity 
figures , though the only ones which can lay any claim to 
reliability , have the drawback that often cases only report sick, 
or are discovered, in the terminal stages; and also wi th the 
rapid turnover of labour many may contract the disease and leave 
the mine before it becomes evident .. 

The table shows a general reduction in the morbidity- rate 
up to the 1936- 40 period , which may be accepted as real , since 
the tendency has been towards improved medical services on 
mines , and therefo1·e better diagnosis . After the war period, 
in which morbidity was not recorded , the cases were at a 
constantly higher level than before it. 

The mortality rates slx>w a amilar but less marked 
decrease up to 1936-40 , and since then have risen steadily. 
some comparable mortality rates for England and Wales are 



shown in Table XII . Though these seem to compare 

unfavourably , there must be many ce11Et,1 Jd11d cases in 

southern Rhodesia who die after returning home. 

Table XII . 

59 

Annual deaths from respiratory tuberculosis per 1 1000 miners 

ageo. 25 - 60 in Fngland and ~iales, 1930- 32 . 

Coal miners: • 22 

:Metaliferous miners (below ground) 1 . 49 

stone mihers and quarri e rs 1.11 

A better comparison is with the morbidity and 

mortality rates of the Rand mines , snme of vb.ich are 

given in Table XIII . 

Table XIII . 

orbidi ty and mortal! ty rates in the C entre.l .ining 

manber of the Rand Mines Grou:e . Tuberculosis . 

Year. Morbidit;(. Mortality TI'iI reverse per 1000 per 1000 
order) 

1949 2 . 52 0 . 71 

1948 2 . 53 0.62 

1947 2 . 39 o . 55 

1946 2 . 26 0 . 60 

1945 2 . 11 o . 57 

The mortality rates c an scare ely be compared , es there .. ~•1t-\"'S ~.(. "'0""'4t. 
is no measure of the proportion of,~:eerstr; eiiee in either 

group. The morbidity rates are higher than those for 

southern Rhodesia; it is not possible to say to what 

extent this is due to better cas finding methods on the 

Rand . 
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The case fatality rates of the s . Rhodasian miners 

have shown a marked 1ncreeae since about 1920 . This is 
the reverse ot whet one v«>uld expect with improved 

diagnostic methods . It has been the practice since the 

earliest days tor oases diagnosed as tuberculosis and 
..-&'t'"'4..-•d. h on,,&... able to travel to be --··· ............. r, .... .:.•,-····-· It is possible 

that with improved Dline hosp! tale more oases have been kept 
at these tor treatment, end have thus died whila still on 
the mine. 

For the three years 1926 - 29, the deaths from various 

diseases among mine workers from different countries was 
recorded . Table XIV gives these data for tuberculosis . 

These results ara consistent, and suggest strongly that 
those who lea.ve their own country to work in southern 

Rhodesia are much more liable to die from tuberculosis 
than are southern Hhodesian Natives . '11he worst sufferers 

are those from Portuguese Eest Africa , then those from 
Northern Hlodesie and Nyesaland . There are many 
possible reasons tor thas~ differences; among th Ell'!. may 
be the degree of ntuberculization" of the community from 
which they oome, the state or nutrition in that country, 
and the physical and psychological effect of being away 
from home. 
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However, industrial workers from Portuguese ~ast 
~rica have been shown (page q O } to have a higher 
sensitivity rate than those trom southern Rhodesia . 
Those from Nyasaland may have suffered in nutrition and 
standard of living trom the high concentration of the 
population there. None the less, the effect of being 

62 . 

away from home still seems to be a very important factor . 
A similar gradient is shown by the mortality from 1!.!!, 

diseases end accidents among mine workers from these 
different countries . The figures for accidents are in 
general proportionate to those tor disease. Here Nyesalend 
miners were the worst sufferers , tollov.ed by Northern 
Rhodesia, then Portuguese Ee.st At1·ica. 

2 . BaRort_of ~h.! §.1!i~os1.! .Q.o!!!JD!s.!!12Aa. !9~.!. 
In a preliminary enquiry, Dr. artin , the edical 

Director ot southern Rhodesia, had obtained from various 
reports end returns the following results: 
(1) Five European and sixteen African miners who had 

worked solely on southern Rhodesian mines were found 
rediologically to have silicosis, thus oon:t'irming the 
suspicion already held that cases or silicosis were being 
produced in these mines . 

(2) The incidence of pulmonary tuberculosis, whether 
accompanied by silicosis or not, was very considerable 
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amongst atives employ-Ell in mining and appeared to be 

in excess of that found in the non- mining population . 

He called attention to the danger of the disease 

spreading to the kraals , both in Southern Rhodesia and 

neighbouring territories . 

The causation of silicosis : 

The Commission points out the principal phases of 

mining which produce a high concentration of silica dust 

in th air and hence lead tothe greatest amount of silicosis . 

They are in order of importance. 

(1) Blasting produces the he viest concentrations , and 

the concentration is highest after besting in developmm t 

ends . After blasting , the air also contains dangerous 

quantities of carbon monoxide and of highly irritant 

nitrous fumes . epeatea inhalation of such nitrous fumes 

tends to accelerate the production of silicosis . 

(2} Drilling , particularly machine-drilling . 

(3) Handling and transport of broken rock , to a less 

extent . 

H. s .Patereon , on the atwatersrand , is quoted as 

putting the order of danger in underground proceedings as 

(a) achin drilling (b} achine-stoping (c) tramming 

(d) lashing . In general machining is much more dangerous 

than hand operations . 

i th the gradual reduction in the concentration of dust 

in mine air , which has been effected in the course of time, 
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silicosis has assumed a progrcssivay 1 ess serious , more 

slowly developing , and more chronic type, and its incidence 

rate has bem very greatly reduced . 

Gc.neral characteristics of silicosis: 

The cardinal symptom of silicosis is dyspno ea. In 

t.h.e marked cas€s there is chronic emphysema and dry 

bronchitis. The radiogr phic eppearanc e is of a more or 

less synm:.etrically distributed nodular fibrosis in the lung 

substanc , and under tl1c overlying pleura. There is always a 

similar fi brooi s of' the root glands , which are in fact 

commonly the first areas to show obvious fibrosis; and 

there is some accompanying bronchi tis and in established 

cases varying degrees of phys ena. 

The relation of silicosis to tuberculosis: 

The majority of cases that die as a result of silicosis 

rove tuberculosis , because the lung becomes pre· sposed to 

it. Three divisions of silicotic disease may be made: 

(1) simple silicosis , as above. 

(2) tuberculo - silicosis : with super- added tuberculosis the 

fibrous process continues, and the infection may become 

arrested for long periods . Here unmodified active tuberculosis 

is only se~n as a terminal phenomenon. 

(3) Tuberculosis with silicosis: on the other hand , 

active tuberculosis may supervene on silicosis , and this is 

common in Native mine labourers , but uncommon in 

It may result from: 

ropeans . 

(a) breakdown of previously existing areas of tub erculo ­

silicosis . 



{b) another latent focus of tuberculosis in the 

respiratory organs . 

( c} external infection. 

11hese variations O.Epend on the relati e prominence of: 

(1) the dust factor , in respect of concentration , fineness 

ana duration of exposure; and 

(a) the infective factor, in respect of susceptibility 

e.nd opportunity of exposure to tuberculous infection. 

'11he prevalence of silicosis and tuberculosis on the gold 

mines of southern Rhodesia: 

At the ti. me of the investigation it was very rare to 

find ]Uropean ces es of silicosis who also had tuberculosis 

at the first discovery; but in Africans it was found in 

65 

40% of silicotics (65% ten years earlier) A larger number 

still of .Africans on mines had uncomplicated tuberculosis . 

Prevalence of silicosis and tuberculosis on 13 selected 

~old mines: 

A. :rurop ns: 

In l ~ 7 miners who were a fair sample of men who had 

:vorked only in Rhodesian mines , and of whom radiographs 

were taken: 

(1) 77'1, showed no abno:rmali ty. 

(2) 14% showed "abnormal increase in striation" . 

(3) 9i show~d definite silicosis . 

(4) There was no case of silicosis compl~cated by 

tuberculosis. 

In group (3) the duration of service as as follows : 



Under 5 years : 

5 - y rs: 

10 - 14 vears : 

Over 15 years: 

No cases . 

1 case (2% of that service group) 

5 cases (18 of that service group) 

9 cases ( 50% of that service group) . 

65 . 

The Comm.1 ttee concluded that • ( .EUropean) miners who 

have bem c ertifi e1 to have contracted an uncompli cated 

silicosis elsewhere may be permi t ted to v.ork in the mines 

of s ou t h ern Rhodesia , provided that they submit themselves 

to medical examination at prescribed. intervals in order 

that the supervention of active tuberculosis , should that 

occur , may be detected. and notified" . 

B • At ri c ,ms . 

The numbers of .Africans examined rere as follows : 

Leng t h of Total 
service. Complement . No . examined . % examined . 

Und er 5 years 5 , ?18 221 4 

5 - 9 years 1 , 196 503 42 

10 - 14 years 485 260 54 

15 - 19 years 244 159 65 

20 years and. over 104 88 85 

The first group is made up mainly of casual orkers , 

and consists predominantly of those in th first t /0 yea.rs 

of service. 

All these 1231 Africans were radiographed , and th e 

results are shown in Table XV and Fig .a,. 

1 . Silicosis. The diagram shows a sharp decline in the 

numb er of cases showing "nonnal" radiogrephs from the 
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second to the :f"ourth 5- y early s ervi c e periods . Th ere-

e.f t er there is no correspondingly signific nt a ecrease, 

suggesting that the remaining "normals" in Period 5 

represent cases which are more or less im~une to respiratory 

infection. 

Th numb er of cases of "abnormal increase in striation" 

falls from the 15 - 20 to the 20 - plus service group , but 

the corresponding rise in cases of definite silicosis" 

suggest,g that there 1as conversion from the former into th e 
latter. 

The authors conclud that the rer.1p ective amount s of 

inc rease in the prevalenc e rate of "abnonnal increase in 

striation" may be a measureo:f the respective risk of 

ultimAte liability to the contraction o:f silicosis or 

tuberculosis , produced. by the occupational conditions 

\eXisting on di:ff erent mines . The low proportion of 

appearances of this type met with in the non-sili cious 

shallow Wankie coal mines , strongly supports this view . 

The general conclusion reached is that among both 

RUropeans and Natives , the risk of contracting silicosis 

appears to begin in the latter part of the second fiv e­
yearly period of service and to increase steadily th er e­
after. 

These observations apply primarily to the larg e typ e 
of mine employing over three hundred Natives , of v.t.J.ich the 
thirteen selected gold mines are representative. In the 

numerous small- sized properties the main risk is blasting 
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rather than drilling , but they too need consideration in 

fo!'lllulating a system of preventive measures . 

2 . TUberoulosis . From the total numb er of observed 

active cases in this survey, i . e. 9 with silicosis and 5 

apparently uncomplicated , the authors estimate that there 

is a prevalence rate of the disease of 7. 5 per 1000 , and 

assuming that the average duration of African cases does 

not exceed 18 months , this gives an annual production rat e 

01 not less than 5 - 6/1000 . 

Only 2 ot these 14 cases had previously been diagnosed . 

It is pointed out that the "Health and mortality 

returns" from the mines published annually in the Public 

Health Reports are probably based on cases in an advanced 

state, as illustrated by the high death- rate shown , and 

give a false idea of the morbidi t y- rate from tub erculosis 

on the mines . The need is stressed for securing that 

specifi c measures be prescribed by regulation for the 

detection and notification of cases of active tuberoulosis 

amongst mine Jijatives . 

'11he Committee considered that on the whole the working 

hours , food and housing on the mines w re satisfactory. 

Asbestos mines : 

Asbestosis is more severe and more fatal than si l i cosis . 

As with si. licosis , progress is slo 11; it usually takes more 

than 7 years mining to produce a serious degree. 

The two asbestos mines studied showed a smaller numb er 

of dust particlEs undsrground and in the mills than the 
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gold mines . There were mor·e in the crushing and 

grading mills , mainly small (and therefore dangerous) . 

In the asbestos mines, among 34 !'Uropeans and 250 

fricans distributed. over all the service groups used 

above (mainly) 5 - 10 and 10 - 15 years' service) there 

'Vas no ease of developed asbestosis , but 12 (all African) 

en had "increased striation". 2 possible - not definite 

- l\.frlc n cases or tuberculosis v,ere found . 

nki e Coal Mine: 

The conclusion was reached th t this v as not pro ­

dueti ve of silicosis. 

B. TU e:rculosi s on min es in the Union of .. >outh Africa . 

Th '11Uberculosis Research Committee , 1932 , guaged 

the incidence of tuberculosis on mines , and considered 

that it could be fa.irly accurately disco ere:i from the 

records , as the min workers were under regular mttl.ical 

supervision. The rates were, however, stated to be 

under- estimates , as they took no account of cases v hich 

might be cx:pecte:'l to occur later amongst Natives who had 

only developed the dis,,qse after return to their kraals . 

· he mortality figures v.rere much 1 ess reliable owing to 

repatriation or cases fit to travel . The incidence was 

as follov. s : 

~ 

1926 - 7 

1g27 - 8 

1928 - 9 

All types, P e:r 1000. 

6 . 81 

? . 53 

6 . 2 

.espiratory, per 1000 . 

5.82 

8 . 68 

4 . 93 
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The Committee concluded that although the 

incidenc e rate was not much higher than might have 

been expected , the case-fatality rate in Native mine 

workers is very high. (It should be noted that these 

figures are much higher thijn those given in an earlier 

section for 1946 - 9 (see page 5 'l ) • 

A comparison was then made between Native and 

I.EJ.ropean miners' morbidity- and mortality- rates , using 

Allan's follow-up o.f repatriated miners , described in 

the next :paragraph . Native case incidence was about 

t ice that of Rl.ropeans , and the case-fatality rate of 

Nati es in the first year was estimated at 5~ , or twice 

th.fit of F.Uropeans . 

Dr. Allan followed up a series of repatriated mine 

orkers in the Native Terri tori es. out of 694 boys 

repatriated from the mines with tuberculosis during the 

years 19i::.6 - 9 the fate of 4?5 as ascertained . Two years 

after repatriation 60% had died , 10% were alive but unfit 

for any work , 26% were alive and fit for light work at 

their homes , and 4% were all v e and fit to return to heavy 

work. 

:As a corollary to this , tJE Tuberculosis Research 

Corumi t tee found from the records that in the three years 

1926 - ? , 1927 - 8, and 1928 - 9 , 722 cases of tubermlosis 

died in the mine hospitals , i'ihile 3389 cases were repatriated . 

This means that if 60~ of ' these 3389 died within 2 years of 

repatriation , there were 2033 such deaths for 722 on the 
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mites, or 2.a deaths for every one recorded on the mines . 

Possible factors in the production of tuberculosis 

on the mines: 1 . conditions in Native area6 . The 

Committee noted the conditions of malnutrition prevalent 

in the Native Areas of the Cape Province , and contrasted 

thesP with the apparent plenty in Portuguese East .Atrica . 

'l'hey quotei Pirie and avrogordato, 'l;Jho had found that out 

of 263 auto psi es on Portuguese .East .African Natives , 56% 

,·ere "acute 1 esions" , nnd 44% "chronic tuberculosis 

e.ssociatal. with silicosis th ereas of 274 auto psi es on 

British South African Natives , 70</o, ere "acute lesions" and 

only 30% "chronic tuberculosis associated with silicosis" . 

2 . The Compounds. It was found that there was no 

relation between poor housing conditions on the mine 

compounds and tuberculosis, although some of the compounds 

r-Jere bad. None the l esn , an improvement of compound 

conii tions was recommended , both because overcrowding is 

likely to be a cause of spread of the disease , end because 

it increases the likelihood of infections prevalent on the 

mines such as influenza and netlll].onia , whi ch are able to 

plqy a role in lighting up dormant tuberculous lesions . 

3 . eeding: The di et , though adequate in quantity and 

well cooked , was deficient in Vitamins A and D, mich are 

importan·t in combating tuberculous infection. In addition , 

there ere only two meals a day ; a light one before 

starting , orK in the mornihg , and a large one in the evening. 
an 

This as regarded as/unsatisfactory arrangement . 
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4. Acclimatization . It is emphasized that i:tJ:tro -

duction of new recruits to deep-level mining under humid 

conditions, and to hard manual ,ork, must be done gradually • 

5. Ecposure to silic9-dust. .EVidence is adduced to show 

that the silica-dust present in the mines may have a part 

in reacti vbting the healing tuberculous lesions of those 

Africans coming newly to the :mines ho have had a previous 

infection. According to this theory, therefore , silica 

dust plays ~No distinct roles in relation to tuberculosis 

in miners . 

6 . Fac5ors leading to tuberculosis in ttlong-service" Natives . 
'l'he Committee gave reasons for believing that the chronic 

late form of tuberculosis is due to an exogenous re-infection , 

aided by the simultaneous inhalation of silica- dust and 

resultant silicotic fibrosis . In fact , they said, the 

silicotic fibrosis plays a large part in raising the fibrous 

tissue barriers that localize the disease. At autopsy it is 

found th t the long- service Native who do es not preseht a 

silicosis usually has generalized tuberculosis . 

The pool of infection which exists in these long­

service cases is recognized as a danger , and the monthly 

ill eighings, radiological mrnm:inations of mine workers , and 

constant attention to the elimination of clinically 

tuberculous ersons , commended. and encouraged . 

Conolus!"ons: 
Morbidity figures are open to the c:ri ticism, given 

by the Silicosis Comrr~ssion, 1938 , tha~ they probably 



represent only advan cE?d cases. In the years 1935 - 41 

the average number reported as .63/1,000 •hereas the 

Commi · in 1938 conclud€d. that the annual production· 

rate was between 5 and 6/1 , 000. 

As far as mortelity is concerned , the policy of 

r patrlation is the s81'1e as that in the Union; hence 

the ratio of thos f' dlying in mine hospitals to those dying 

after rq,atriation is probably about the same (1 :2 . 8) . If 

this is so th, mortali tr figures published for mines are 

of little value. 

Thus as far as can be judged from figures available , 

morbidity and mo1·tali ty figures appear to be similar to 

those occur.ring on the .itwatersrand . 
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In considering the part played by silicosis in 

tuberculosis on the mines , the investigation of the Silicosis 

commission was Vf:lry thorough an speaks for itself . 

Silicosis is seen to occur in Africans after any years of 

mining, nd to pr~1ispose to a very chronic form of pulmonary 

tu erculosis, just as in .Dlropeans. A ne •er conceot is the . . 

OJ:inion cf the Tuberculosis es earch Com.mi ttee in the Union , 

1932, tnat silica cust predisposE>s to the development of 

tuberculosis in Africans in the early stages , quite 

ind€ endent of the developm t of silicotic :fibrosis . 

An interesting fact is that sever l ti es more Africans 
recruited fro the neighbouring territories dev :lop 

tuberculosis ar~d die from it than thos c ho are indigenous 

to southern Rhod esi • This might be because their 



communities have less experience of tuberculosis , 

though this does not appear so from the jute mill 

investigation (page 90 ) . Possibly their nutrition 

at home is interior, though the facts do not sean to 

support this either. te are led rather to lay still 

more stress on the unfamiliar environment , strange 

11 ving CD ndi tions , the absence of home comforts am the 

severance of their co~ ction with their families . These 

considerations are not perhaps as nebulous as they at 

first appear , and show how close is the relation between 

social and physical health. 

75 . 
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PART II. 

FI u.D ORK. 

The object of the field work was to carry out e fact ­

finding survey as a preliminary to a large- scale tuberculin­

testing and B.C.G. -vaccinat l on programme for the ..:.ast rn 

tiegion of outhern Rhodesia . The following subjects were 

studied: 

1 . The incidence of tuberculin-sensitivity in the r8gion . 

2. The best criterion of a positiv reaction in the Bantu 

of this region, v,1hioh may be applied provisionally to 

the Bantu in general . 
of 

3 . The significance/ positiv reactions of different types . 

4 . The B. O.G. conversion rate among th Bantu . Complications 

of B.C.G. 

5. Th best technique for the carrying out of a tuberculin 

surv y and B.C . G. cnmpaign on the population of an araa 

such es the ~astern R~gion • 

. r.tracts rrom the 11 terature d aling specifier-- lly with 

one or these subjects hav beJn includ d under the respective 

headings, instead of in Part I, for great r clarity. 

R ION, .JOU'l1R ,RN RHOD ,~;IA . 

This is reported under the following heads: 

A: Tests on school childr n and teachers . 

B: Tests on industrial employe s . 
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• T ts on ochool Childr n nd T ch rs • 
_____________ ._ _____ _ 
Th s iere carriea ouv vith och's Old Tuberculin, 

0 . 1 cc. ltogether 6891 t sts ie1·e done. Th first 14 a 
r don 1th 2 T.U. of tuberculin, nd aft r the 

co nee ent of B.C.G. inoculations, on th r comIIlend tion 
of the .H.O. onograph o.12, the r aind r ;ere given 5 

.u. Th tv.o groups are not ther for co parable ano r! 11 
h v to b d alt with separat ly. 

t of those given 5 T.U. h d supertici l ulo r, 
nd one de per ulc r with e turulent base. 

h t t , re done partly 1th a 1 cc syringe, end 
p rtly 1th a tub rculin syringe. h r sults er reed 
fter 72 hours. The age of oh child s stitnated. 

Th mp, ppendix III, sho s th places in m.ich te t 

r done end the numbers don in ch. 

(I) T sts with 2 T.U. 

Th er done t 4 school : st . David's ission, 
onda, Old Ymtali 1ss1on, utambar !i ion and yanyadzi 
ission ohool. Th r sults 

Indurat1on of 5 - 10 

rpr ted as follo s: 

: + 

nduration of 10 mm or more: ++ 

Indur tion wit v sicul tion : +++ 

nsitivity rate. 

of 1488 childr n ana t aoh t t , 508 or 54 . 1% 

show po itiv r actions. 

"•Sensitivity rats at ages. Thes ar tabulatJd below . 



6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

over 20 

All ages 

No . tested . 

16 

81 

73 

64 

90 

106 

168 

150 

16? 

187 

165 

82 

45 

19 

22 

43 

1488 

'18 

No . positive. Pere ntsge positive. 

l 

8 

11 

11 

17 

11 

62 

47 

52 

72 

82 

28 

21 

16 

11 

28 

508 

6 

10 

15 

17 

lf 

39 

37 

31 

31 

38 

50 

34 

47 

55 

50 

65 

34 

Although the numbers are small, a gradient is seen to 

be erging from these figures so that in general the rates 

become higher with increasing age . This gradient is seen 

better with the more numerous 5 T. U. tests . 

3 . Degrees of positivity: 

Of the 1488 subjects 186 (12 . &,t,) had reactions which 

were ++ or.P~• , end of these 29 (1 . 9%) ere +++ • Thus the 

proportions of each grade found were approximately: 
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11 positives 

++ or more 

+++ or more 

1/3 of total 

1/8 of tot 1 

: 1/50 of total. 

The ++ and +++ reactions v· re scattered in a random 

fashion about the positive rectors of all ag groups. 
1~ ~ a-l~ \1• ~"\ lS-M ~ -w&-~ w-c-..~~~ 

4 . sex and tuberculin sensitivity. ~.....t~ . 

.All xed class s •,e e included; senio cl sses with 

only one sex er omitted. 

All told• of 559 girls , 182 or 32. 4~ rare ositive; and 

of 663 boys, 209 or 31 . 5~ were positive. 

1h crude rates for individu 1 schools war as follows: 

Boy % Girl:s 

Bonda 22.6 19. 7 

Old umtali 29 . 8 21 . 5 

ut mbera 45 . l 49.5 

?y nyadzi 32 . 2 38. 0 

A comparison of th rt at ages for boys an 'for 

girls g1v s th ~ollo ing result (v.hich ar, ho ver, 

vulnerable o ing to th small n bers) : 

A e . Bo os . 

7 39 41 10 
8 44 30 11 
9 21 40 24 
10 34 51 15 
11 45 57 ffi 
12 7? 79 31 
13 74 64 30 
14 78 7 33 
15 76 ?2 3? 
16 80 37 56 
17 34 13 44 
18 18 2 (56) 
19 2 (100} 

LL 633 550 

10 
20 
15 
22 
40 
43 
35 
27 
42 
57 

(311 
(50) -

OS 



so . 
There is little difference bet·e nth two sexes, 

other th n ~om hat r tr t n ncy 01 th part of the 

girls to rds a shal' !'is f e of 11 onwards . (A 

great r difference bet e th. .xes is s en ith the 5 T. U. 

tests , ··1t.i-i:, tho boys ar. •· en to rise sharply from 8 yesrs 

nd t irls 2 - 3 y ars l ter~ 

tand rdi:zation \'' s done y th indi r ct method , 

usin t rates ~or al~ th bys a~ th tanaard. In 

addition, on th evidence suggeste by th crude figures , 

a divisio de into •northern group• consisting of 

Bonde and Old Um.tali, an a "sout 1ern group"', utambara and 

• yanyadzi . Th follo ·inp: results v er obtain d: 

Crude · StAndard- standerd-
ensitiv ty i ~ing ized Qnsi-

rate '1o F?-ctor. ti v1 ty r te 

All 
Boys . Girls Boy .Girls 

,chcols33 . 0 32 . 5 1 .000 1 .107 33 . 0 36.0 

orth-
rn 

Group 28 . 4 31.2 

dOUth­
ern 

1.045 1.157 29. 7 24. 5 

Grou 37 . 8 41 . 7 o.960 1.ma 36.3 44 . 5 

Diff- 2 X Result 
r- Stan- Thus 

nee dard 
~rror 

3 . 0 5 . 5 

5 . 2 

a.2 7 . 8 

:Tot sig­
nificant 

" " 

signifi­
cant 

In the north rn rou boy ar ~ or3 affect '3d, and in 

the outhern roup girls. In th 1 tt r cas -+-he difference 

i stati, :tcally significe.nt. This dif'f r nc is , however, 

not borne out by tho 5 T.U. t sts , in \ hich b ys have 

uniformly higher r. tes. 

5 . Comparison of different chools: 

Th schools erQ repres ntat· of th ir d~fferent areas , 



particularly those childr n ho wer in otd . 3 or below, 

all of ho 

we lers . 

era day scholars an none of ho ~ re urban 
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The crude s ~nsi ti vi ty rat~s for the four schools were 

as follo s: 

School . .1 o . posi- o . ++ o . ++or +++ as% 
• tiv 0 !' +++ n0.nositive. 

Bond 213 5 (24 . 4) 2 {40) 

Ola Umtali 580 178 {30 . 7} 5· {31) 

utambera 2~5 1~5 (45 . 8) 50 (37) 

yany dz1 400 143 ( 35,;f ) 58 (20) 

TOTAL 1488 508 (34 . l) 185 (37) 

~t a rdization a~ done by th indirJot method owing 

to th ~ snall numbors in c rtai g -p:roups . The standard 

rats at used v. re thos for th four sch ols together. 

he result of ~t n ard z tion r~ q fo lo~ 

school . Crude Sans1- Standard- t ndardized 
tivi.ty rat. iz n aotnr S nr.oi ti vi ty Rate . 

Bonda 24 . 4 1 . 082 26 . 4 

Old Umtel 30 . 7 0 . 9Sl 29 . 5 

utambara 45 . 8 0 . 874 40 . 0 

.Ny nyadzi 35 . 8 1 . 105 39 . 6 

Th roups are thus defin d: th northern group 

consisting of onda and Old U tali, ~hich has a relatively 

lo rat, and the south rn group comprising utambara and 

yeny dzi, 1th a higher rate . 
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It v.l 11 be seen that at Bonda, th school 11th the 

lowest rate, th proportion of ositives who gave strong 

reactions (++ or+++ ) was high (4oi) whereas at yanyadzi with 

a high sensitivity rate, the roportion of strong reactions 

was much lower (20%) 

To determine more precisely the endemicity in the four 
reas, the above oelculatio n as repeated 1sing only 

children in Ctd . 3 and below , all or· om were d y scholars . 
ro avoid very- small numbers, only childran of 16 years and 

bolo rnre inc lud d . 

• chool. 

onda 

Old U tali 

~utambara 

yenyadz1 

.ALL SCHOOLS 

o. 
Tested . 

118 

215 

10 

3 5 

836 

The results follo: 

No . 
Pos . 

25 

33 

41 

135 

234 

rud ~tardardi- otandardized s.R. zing actor s .R. 

21 . 2 

15.4 

37 . 2 

35. 1 

28 . 0 

1 . 149 

1 .175 

0.818 

0.928 

24 . 4 

18. 0 

30 . 4 

32 . 6 

ere the two groups remain the S1De but the proportions 
1 thin them are r v rsea . The interenoe ia that at Old 

Umtali and rutambara the seniors, who are largely boarders , 
make a particularly large contribution to th number of 
positives . 

6 . Family spread or tuberculin sensitivity. 

Poss ssion of the same name by children att nding the 

ame school was taken as e rough indication of children in the 

sa e family . Two schools - Nyanyedzi and Bonda - were 
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which follows"+" indicates a positive case in the fami l y , 

and ''-" a negati va case. The "distribution expected by 
chance" is based on the average sensitivity rate o~er the 
two schools (30%) 

Families Number Distribution ex acted Distribution of ot 
Femi lies• bl chance not ed . 

2 51 ++ 5 ++ 5 ,_ 
21 +- 20 -- 25 -- 28 

3 l? +++ 0 +++ 0 
t .... 3 ++ - 3 
+-- 8 +-- 6 --- 6 --- 8 

4 10 ++++ 0 ++++ • +++ - 1 +++ - 0 
++ - - 3 ++ - - 2 +--- 4 +--- 5 ---- 2 -.. .. - 3 

5 7 +++++ 0 +++++ 0 
++++ - 0 ++++ - 0 
+++ - - 2 +++ - - i ++- 2 ++ - - -
+ - .. - - 2 +---- 2 ---- ... J. - .. --- l 

In th f larger femi.11 s, th only on s vorthy of 
note ar on of six, ith iv positiv s and on ne> ative , 

nd on J of s v n, all of mo r'3 n - ati v~. 

It will bo s Jn that the distribution of positiv s 
and neaativJs in e.fe.milies" is v ry uch t e sa o as 1ould 

e pected by chance . It EUst, ho ver, b r me berad 
th t th s families' r mer ly chil ren with th same 
f ·1 nam , not n ce~sarily living o eth r. A more 



84 

intensiv~ study is requir~d if actual roved remili a are 

to be col!'l:9a r • "akinc allowanc , for this, it sti 11 seems 

that tuberculous infection does not s :r.a d ;p rticularly in 

families . Distinction should b~ made from actual disease, 

which is ell kno v11 to sprosd in famili s. A o si ble 

inf r nee is that fa 1ily susc ptibility to dis 9 is a 

r ault, not so m ch of transf r of i~.f ction, s to the 

trnnsfer of o 1 rgs dose of ori:'&nisms ooupl d -i;, ,l'heps with 

a lo i resiatanc"' of enviromn ntal or g n ti, origin. 

tI) Tests wi~h 5 T.U. 

Of these there were 5403 . 

R;3ULTS: 

1 . Crude s ,nsitivity rate: 

ot 5403 childr,.,n tasted 23~2 or 43 . <f were positive. 

2 . sensitivity rates by ~e and zex. 

Detailo are given in 1able A, 1,ppendix I\. 

The following aro the r t ci from ges 6 - 30 , any z-ates 

ba~od on a tot.l numb rot 1 s th n 70 being omitted: 
All 

,Jgo 6 7 8 9 10 ll 12 l~ 14 let 16 17 18 19 20 -r5 -30 Ages 

ales 18 J 9 19 !5 ,I~ 45 4 48 !5 6~ '14 ,~ --
·anal s23 35 23 28 33 32 3f 46 49 57 6 

Both 
sexes 2022 21 ~o '37 40 39 47 52 67 65 89 64 7c. 

Fi ure 3 ho"rs thes , ra,., lts f.!:l' pbic 11 • It :ill be 

AA n th_t the rtirls' rate 1.s hi h#r th n that of the boys 

u to 8 YP.£i.r of age . Th . boys' rate ri s r pidly fl'Otn 8 

y ars to 10 yoarg cf e~e, d the flatt ns out to 12 years; 

47 

37 

43 
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at this stage the girls hav a rapid rise and the two 

then continue upwards together. The drop at 18 - 19 

is due to the tact that thess consisted almost entirely of 

boys from RUsitu end ount Selinda, where the rates were 

unusuelly low . 

3 . Comparison of th different schools involved • . 

For this study only children known to live locally were 

taken . This meant the exclusion of certain lerg rural 

senior schools . The other schools were grouped. together 

and combined to give a single parentage, according to the 

area in which they lay. 

The distribution of boys and girls as fairly even at 

ell levels in all schools other than the ount Melleray and 

In7ange North groups . standardization was done only tor 

ages, not tor sexes, so that the figures obtained for these 

two groups are rather high. As in the 1/5000 group, only 

children of 16 and below wer-t included . Comparison was 

1118de by means ot "com.paretiv s .nsitivity ind t ces"; i . e . 

the standard is 1 .0 end each school has a figure by which 

its rate can be compared with each other school . In order 

to conform to the standardizln method used 1th the 2 T.U. 

tests, the standard used was the rates at es for the 
tht. ~s ,"n 

avera e ot t thoR} tests , end th nett rate of the standArd , 

which was 28 . 6% , is regarded as a c.s.I . of 1 . 0 . It is 

therefore clear that th schools tested with 5 T.U. will have 

C. S.I's, on the avara e, consider blY higher than 1 . 0 . 

The tables end fo:nnula from which th C.S. I's w re 



derived are given in Table D. 

The following list shows the C. S. I's tor the 10 

groups tested with 5 T. U. or o.T. (see map, pendix III ) : 

Umtali schools 1 . 26 

Rusape Schools 1 . 11 

Hoda 1.35 

Mutema Groun 1 . 65 

Rowe Group 1 . 72 

Chipfatsura Group 2 . 42 

Dowa 1 . 52 

Mount Selinda 1 . 18 

Yount Mell eray 1 . 18 

Inyange Nortll 1 . 37 

(The last t wo , as stated above, should be lower 

owing to their predominance ot boys) . 

ot the towns , Umtali mey be olessed as def'ini tely 

urban and Rusape as semi-urben . All th~ other schools 

ar rural . The highest rates come fro the schools whi ch 

86 . 

are in th .... flat , low-lying hot areAs, particularly those near 

large river valleys; these results are in conformity with 

those for the 2 T.U. tests, where Nyanyadzl and Mutambara had 

the highest levels . The urban schools , unexnectedly , do not 

give unduly high rates . 

To attempt to find a factor which will raise the rates 

of the schools teste6 with 2 T. U. so as to make them comparable 

1th the 5 T.U. schools, is a tricky procedure; however , a 

tentative effort may be made, bearing in mind the limitations 

o'f the method . 



The c . s . I's for the 2 T.U. schools were as :follows: 

Old Umtali 0 . 53 

Bonda 0 . 85 

MUtembara 

Nya.nyadzi 

1 .06 

1 . 14 

87 

Let us take two groups of schools • . Mount Melleray 

c . s . I 1 . 18 or a little less) And Bonda {C . s . I 0. 85} ere 

both in the hilly , cool Inyenga district . The ratio betwean 

their rates is 1 . 39 . Nyenyadzi (C . S. I 1.14) and the MutEllle 

group (c .s.I 1 . 65) ere both in the hot Sabi Valley , very 

near to thd r1 var end not fer trom each other. Their ratio 

is 1 . 45 . Thee ratios are reasonably clos to ether. 

Approximately , then , the multiple we should apply to the 

2 T. U. group to make thElll comparable with the 5 T.U. group 

~ay be taken es 1 . 42 . 

Applying this multiple the following c . s . I ' s are 

obtained : 

Bonda 

Old Um.tali 

Mutambara 

Nyenyadzi 

1 . 21 

0 . 89 

1 . 50 

1 . 62 

The tendenc among the "southern" schools tor girls to 

have a higher rate than boys , found with the 2 T.U. tests , 

is not oontirmed by the more extensive 5 T.U. tests; there 

is a universal tendency for boys to have a higher rate than 

·girls . 



B. .!•.it.! 2~1!!,d_!!s_!r!e! .!ffll?.127.!8.! • 

1 . TUberoulin sensitivity rates . 

1739 male employees were tested with 5 T.U. ot o . T. 

1392 ot these were in a jute mill , the remainder being 

trom e large department store , a mineral water factory, 

a timber yard and tour oil companies • . The results were 

as follows : 

88 

Age Positive 

, 86 , 

473 

259 

232 

146 

113 

Negative 

31 

Total ~ Positive 

11 - 15 

- 20 

- 25 

- 30 

- 35 

- 40 

- 45 

- 50 

- 55 

- 60 

- 65 

All egas 

65 

40 

20 

7 

1 

1442 

107 

69 

35 

38 

11 

4 

1 

1 

297 

117 74 

580 82 

328 79 

267 87 

184 79 

124 91 

69 94 

41 

21 

7 

1 

1739 83 

The low figure for the 31 - 35 group was due to the 

tact that one tinn with 200 employees had 21 out of' 48 

negati va in this age-group . The reason tor this was not 

explained. 

These results are presented graphically in Figure 4 . 

The overall rate for the Jute mill alone was also 

8~, so that the other firms together had the s me rate as 

the jute mill . 

• 
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2. TUberculin sensitivity and duration of employment . 

The tests on the Jute Mill employees were done in 

April 1955. The mill employees were analysed tor sensit1 -

v1 ty rates according to th year they took up emnloymant . 

The results are given in Teble c. These results had to 

be standardized tor ages , and th standardized sensitivity 

rates , based on the average rates tor all (the indirect 

method being used) were es follows: 

Employed in 1955 791, 

" "1954 85% 

" "1953 84i 

" "1952 86% 

" " 1951 86j 

" " 1950 84~ 

" "1949 86~ 

All em.ployed baf'ore 1955 have about the same rate , 

ranging round 85 . This figure is significantly different 

rrom the 791, ot 1955 (2 X s.E. = 4 . 841,; o.D.= ± ~) . 

89. 

Thus, *1though the majority have already acquired an 

infection before ntering employment , there is a definite 

increase in the number acquiring it in the first tew months 

or employment but no further increase after that . 

on account of this difference , e standardization was 

made of the ages according to whdthdr employed in 1955 or 

in another year . The results which are shown in Table c 

are not materially different from those obtained without 

standardization (also shown in th table) . 
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3 . Tuberculin sensitivity and nature ot employment . 

The jute mill employ ees ere divided into those working 

inside end those working outside the mill building . The 

age distribution in the two groups was approximately the 

same. The following results were obtained . 

V. orking outside 

positive 

negative 

58 employees . 

: . 47 

11 

~positive: 81% 

" 

" 

As the rate tor all was 8~, there is no appreciable 

difference between work outsida or inside the mill as 

predisposing to tuberculous infection. 

4 . Tuberculin sensitivity and tribes and countries ot 

origin . 

The jute mill employees were divided according to 

tribes . The following overall rates were found for the 

tribes supplying most employees to the business: 

, . E. A. Tribes . 

Tribe. Positive Negative Total % Positive. 

Ndau 64 11 75 85 

Shangaan 41 10 51 80 

Sena 378 40 418 90 
• 

Manyika 52 14 66 7g 

Other B. A. Tribes 114 18 132 86 

All ·P. . A. Tribes 649 93 742 87 . 4 
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s. Rhodesian tribes. 

Tribe. Positive. Nagati ve . Total . }' Positive. 

Muduma 47 11 58 81 

Ndau 36 25 61 59 

Ka.range 45 6 51 88 

Mboca 42 11 53 79 

Mj1ndw1 52 19 ?l 73 

Manyika 102 31 133 ?7 

Other 142 30 172 83 

All s. B. tribes 466 133 599 ?7.8 

The difference between all Portugu se East Africa tribes 

end alls.Rhodesian tribes is significant (2 X standard error 

= 4.2; observed difference= 9.6) 

Table D shows the tribes subdivided into years of 

employment: 1955, 1954 end before 1954. The purpose of 

this wae to determine if employment in the mill has the 

effect of diminishing the differences in rates in different 

tribes. The rate for all snployees engaged in each period 

•as thus round, and the variations or the rates tor each 

tribe in that period from this average calculated. The 12 

variations thus obtained in each case were averaged to give 

the "mean variation" in the last column. The mean variations 

thus obtained were: 

Before 1954 
1954 
1955 

7.17i 
7 . 8~ 

11.9~ 

To decide the signiricence of the difference between the 
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"before 1954" and the "1955" variations, the standard error 

or the ditterence between these was calculated es follows: 

The standard error ot each of the 12 variations making 

up the mean variation is the same as that of the proportion 

from which it is der1ve6. These 12 s .E's were averaged . 

The number ot readings on which the result is to be based 

is however 12 times larger than it we took the average s.E. 
of the 12 proportions; thus the s.E. diminishes by a teeter 

of Jl2. In this way the s .E. of each mean variation was 

determinect end from them the s .E. of the d1ff erence between 

them. 

The s.E. or the difference thus calculated was 3.51~: 

2 X s . E. was thus 7.02~. The observed difference is only 

11 . 92 - 7.17 = 4 . 75, so that the difference is not 

significant. It 1s however worthy of note that the higher 

variation is in the 1955 group, whereas the 1954 and before -

1954 groups have levels almost the same. The results are 

in line with those for the standardized sensitivity rates 

in different years of employment; 1955 employees , 3i months 

or less in the firm have both lower rates and greater tribal 

variation; ell other years are approximately the same 1n 

pos1 ti ve rate, end more or less "ironed out! in tribal 

incidence. 

In support or the significance of the difference between 

1955 and before..J.954 levels is the comparison for individual 

tribes; all the 12 groups designated have lower variations 

from the mean in th , before 1954..group, and 10 of the 12 have 



the variation on the seme side ot the mean 1n eech oase, 

only 2 having changed to the oppos1 te side. 

summary end conclusions tl'Om sensi ti vi tz-rete surveys. 
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There is every evidence that tuberculosis has become 

well disseminated throughout the astern Region. School 

children as young as 6 ar ~ tuberoul1n-aensit1ve, and the 

rate inoreeees progressively to about eoi at 20, thereetter 

increasing further to about 9~ at 45. An urban upbringing 

doee not seem to make the rate any higher 1n children, but 

those living in low-lying hot areas, such es river valleys , 

are more likely to be positive then thos living in the 

cooler uplands or hilly areas. Girls havo on tha average 

rRtes 10% lower than boys, ootmTtencing a little higher but 

becoming lower at the age of about 8 - 9. The higher retus 

for boys tl\an f'or girls are observed througho·ut all the 

individual schools makin up the sample for the 5 T.U.teste . 

r.1.'ha rates tor both sexes remain at the minimum tor the 

flrst 3 years ot school lite (6 - 8) and this may therefore 

be th optimum time to give B.c.o. to school children. 

Those a out to undertake employment are so high (at 16 - 17, 

two-thirds of children ere positive to 5 T.11) that the 

administration of B.C.G. to industrial reozults or high­

school 1e,vers would involve much labour in tuberculin­

testing with rolatively little r~turn in 1nocu1Ations done. 

In a population as highly tuberculized as this one, age 

6 - 8 is the one of choice tor the inoculation of children, 



94 

since it is in the next 2 - 3 years that the highest 

rate of natural izltection occurs. In practice this will 

mean concentratir~ on the "kraal schools" (kindergarten 

and early primary}, which er attended by tha great . 

majority of .African children . Heat (1955) states that 

intents should be vaccinated. if the reactor rate is more 

than 1oi by the age ot 5 years. In s . :Rnodesia the nearest 

we can come to vaccinating intents is to do the school 

entrants . 

o evidence could be elicited that tI"8nsm1ss1on or 
tuberculous 1ntect1on, as shown by tuberculin sensitivity, 

occur3 more within families than betw n mEl:lbers ot different 

tamili es . 

ROughly, the rates obtained 11th 5 T.U. of old 

tuberculin are 4oi higher then thos with 2 T.U. In any 

case there is a marked ditterenca, indicating that probably 

many positive reactors are missed by the weaker dose (even 

with the use of the 5 mm criterion instead of e mm tor a 

positive reactor). on the other hand, there were a tem 

very strong reactors to 5 T.U. who daveloped lorge super­

ficial ulo rs for a short period, and one was known ot who 

dQveJ.oped quite a deep uloer with a p~rulent base. Probably 

the best procedure for routine pre-vaccination testing is 

the use ot 5 T.U. with a wary eye, when r8f:lding tests, tor 

large vasiouleting reactions which may develop into ulcers . 

A suitable dressing such as lint and el stoplest should be 

carried when reeding tests end should be supplied to such 



reactors, the teachers also bat ng instructed to watch for 

ulcers developing leter. 
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Among industrial workers, the rat.e of tuberculin 

sensitivity does not level out after 20 years of age but 

continues to rise until at 45 it is 9~. Employment in 

industry, as represented by a jute mill 9 results in an 

increase of the sensitivity rate for the first few months 
only; after this it remains constant. Concurrent wi th this, 

there is probably a decrease in the variation in rates between 

different tribes. Portuguese East .African tribes have a 

markedly higher sensitivity rate, on the average , than 

southern Rhodesian 'tribes. work in the dust of a jute mill 

causes no increase in the infection rate - though this does 

not, of course , mean that the disease rate may not be higher 

among those exposed to such dust. 

II. THE CRITERION OF A POSITIVE R ,,ACTION IN TH ~"! BANTU. 

Preliminary: study of reaction sizes by W. H.O. 

W.H .O. Monograph No.12 , on B.C.G. vaccination (lg53) 

describes an introductory study on tuberculin reactions . 

The diameter of the reactions was measured in school 

children from four different countries: Denmark, H:gypt, 

Mexico and IndiA. The results are expressed in histograms 

formed by grouping the reaction sizes in twos. In the case 
of F.gypt, and less in India, two distrinct waves were found , 

instead of the expected one, in the formation of the histo ­

gram. Denmark and Mexico did not show this feature . The 
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report states that this shows tuberculin sensitivity to 

be quan'Wlti ve rather then cleer-cut positive or negative. 

"But quanti tat1 ve measurem.ent may reveal qualitative 

differences". The authors conclude that there are at 

least two different kinds ot accidentally acquired 

sensi ti vi ty to tubaroul1n. "one kind, found everywhere, 

is manifested by a strong reaction to a weak dose ot 

tuberculin; this high-grade sensitivity is undoubtedly 

caused by infection with virulent tubercle bacilli. The 

other kind, not found everywhere, is raflJctad in smaller 

reactions to the same weak dose, nnd is generally designated 
as non-sp~cific; it is apparently unrelated to tuberculous 

infection. This "non-specif ic" s ns1 ti vi ty, whose cause 1s 
still unknown, was disclosed primarily because tuberculin 

reactions were measured and becaus date ware colleotad in 

e unifo:rm way in differ~nt areas". The low-grade, non­

specific type of reaction wa s therefore considered to be 

common in ;;gypt, but absent in Dtmmerk and exico . 

The question is asked whether the incidence of 

tuberculin sensitivity mey b over-rated in some eraas due 

to the presence of this non-soe1'1c sensitivity • 

.A.. Measurement of reaction sizes in ~astem f1St~1on 

School Children. 

l ethod. 

2173 of the child ran had the1 r reactions measured tor 
this study. The injection in all thes oases as given with 
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~ tuberculin syringe, and any ooLsidured not to have had 

b sufficiently ecc~rete amount or tuberculin ware excluded 

trom this re&ct1on-s1ze s rles. The children w9re from 7 

schools 1n 4 walJ.- soattered e.rea ( see Teble E. and map , 

Appendiz ]I[ ) . 4 ot the schools contained younger children 

(mainly less then 12) end 3 old er (meinly over 10) . A tn 

teachers ·er also included. 

Rl'_.,filT.9. 

Thes are oxpressed in full in '!'no • 

(l) The curvos g1 van by boys end girls are epp:rox1rnat~y 

the samo . 

{2) ~tudy of the results trom innividual schools showed that 

they sll oon1'orm.ed roughly to th general pattern. • 

(5) he obaz'ts fol· individual schools also sho ed t.het ther 

, . . s no corralatiom, pos1 ti ve or nege.t1 v~, between ege and 

reaction size. From the age-distribution of the group, 

however, it is cletr that this result only appli sup to the 

age ot 17 or 10. 

(4) Figu1·e 5 shows the distribution of reaction oizes 

through these 2173 children. It this result was expressed 

th same way as those ot v.H.O. , i.e. in groups of 2 milli ­

metres, the ettedt would be very similar to those of Denmark 

and I exioo . RowweI· , in 1 mm groups , en initial wave 

r eohing its peek et 3 mm and ending at 6 mm is defined . 

The second peak, that due to the true positivo r actors , 

occurs at 9 mm. There is a smell resurgence at 12 - 13 mm, 

and this too was seen in several ot the component schools. 
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Its significance is &oubttu.1.; as it is small it should 

be ignore<1. 

conolualons;,. 

(1) The "1lon-speoif1:o" teotor detined in the w.H.o. 
Monograph appears to be present in the population under 

study, since there is e olear convex curve in the r,uige 

98. 

1 - 6 mm. on the other hand, this tactor does not cause 

any signiticent increese in the number or persons described 

as tuberculin-positive, since the meeting place of the 

first and second curves (et 6 mm) is almost at the base-line. 

(2) The generally accepted or1 terion of 6 mm. for e 

positive tuberculin reaction in the Bantu 1s here oont'i.nned 

as the correct one, when Koch's o.T. 1/2,000 is being used. 

B. TUberoulin tests with control 1nJeot1ons using heated 

tuberculin. 

Object. 

It was intended to destroy the active principle 

in the tuberculin by heating it, and administer this as a 

control at the same time as the normal test was gi van. It 

was hoped by this means to "isolatert the non-specific 

reactions it they w9re due to swnething other than the 

factor causing positive reactions, end decide thus to what 

size non-sp•citic reactions may reach. 

Method. 

A lo-cc bottle of tuberculin was mostly immersed 

in boiling v.ater tor 5 minutes. This was then given in 0.1cc 
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doses to 89 children as e control in the left forearm, 
while untreated tuberculin of the same batch es given 
in the right forearm. 

Results. 
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The period ot 5 minutes' immersion in boiling water 
may have bean 1nsuttic1ent; in any event the results of, 
the experiment were entirely unexpected. All positive and 
negative reactions were approximately the seme size as with 
the normal tuberculin, but wera on the av ra e just under 1 
mm larger. Tebla F shows the rasul ts, expressing them as 
(size of control reaction minus size or no?mal reaction) 
tor e~oh 1n41v1dual. In Figure 6 these results are expressed 
graphically. 

AJDong negative reactors, only l control out of 32 wes 

smaller than the normal. Positive reactors show a fairly 
symmetrical distribution arouno a point a 11 ttla below +; 1 
( -IQ . 79). Scl"lltiny ot the 1nd1 vi dual cards showed that in 
general, the lurger the positive reaCltion, the larger is the 
control reaction in relation to the normal one. 

Conolusions: 

(1) The results w1 th the negative react.ors suggest that 

the h98ting enhanced the etteot ot the non-spec1t1o factor . 
(2) The same etteot is seen in the results with th positive 
reactors, in a general rais 1 ng ot thtt average to +O . 79 over 
the normal readings. (The aTerage increase among the 

n-,gatives ia similar, i . e. 35/32 or 1 .og) . 
(3) A second effect in the oese ot th positive reactions 
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1 s seen in their wide distr.i bution round this mean ot 

o. 7ri. This means t.hat heeting the tuberculin leads to 

e decrease ot the ~courecv or it for reedip.g the size ot 

nositive reaction~. 

(4) The result ot the experiment supports the idea that · 

there are both s eoitic and non-specific factors involved 

in the tubercU11n tast. 

III. TH4~ SIGNIFICAhCE OF mn· ~R f;NOES IN Tff; NATOP...tt~ 

OF ?OSITIVE R"ACTIONS. 

'fhe 11 te.rature on 'this subject ls reviewed on pp . "l-S-lf. 

011 the wholo there is agreement bv these authors that 

strongly ppsi ti V8 reactions are correlated .11th t.b.e 

developmeI!t of ncti ve tuberculosis. This conclusion is 

rtsached by means ot e difference in proportions or a 

s1gn11':tcant oorreletion cooffi,3ient; no attempt ls mada 

to put th~ f~ot to practical use and find caseo by manna 

of it. 

The experiment dtlscribed below was precipi ta.tad by 

certain ocourrenoes. As a result of the 2 T.U. tests 12 

children with vesiculating reaotions were x-rayed. 4 of 

t.hase showed calcitioetion in the chest. .Another child, 

eged 12, with a vesiculating reaction, duo for an X-ray-, 

fall 111 nna went home before this was done. The sister 

at the Mission hospital thought he wa3 suffering trom 

tuberculosis. soon after arrival home be died. A woman 

t wted in e. village with 5 T. U., who ge;ve a "brawny'.!. 

reaction~ 15 mm in diameter, was notifi~ 5 months later 
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as having been admitted to hoapit l with tuberculosis. 

The question now aroso: I a the:i:-e an;v ori t Jrion for 

the nature ot a tuberculin re6ction, by which on oan say 

that 1 t is orth while having th subject !:-rayed? This 

question must, of course, be seen in its Phodasien setting, 

iri which x-ravs are available only in small numbers, and in 

most a:.t·eas hard to reach. 

!{ethod. 

utenda. scboC'l, umtall, was chosen tcr the experiment • 

.All the teets were done w1 t tuberculin syringes and the 

diameter measured. ~4t this school, where 593 ·children 

we.r tested end read, ·there ar ~ 301 pos1 ti ve reactor3 . Of 

these, 2?0 had erythrocyte sedimentation retes don6, the 

exclusions baing teachers, absentees and those mo .a.a.d 

difficult veins. or the 56 with .s.R•~ higher than 12 mm 

in l houri estergren) 45 were x-ra.ved, the exclusions being 
2 absentees en6 8 ohildran in the 13 - 14 · .s.R. group, who 

be to be omitted because th availability or the X-ray 

machine as 11ml t9d . X-rays ~ere also done on the three 

vesiculating reactors who had low sadimenta~ion rates . The 
radiologist reading the X-rays was no~ told or tho reaction 

or .s.R. until he had pronounced upon tho t'ilm. 

19 .s. R's ere tekan t:rom negative r8Qctors es controls. 

The J. 8.R. ostimations ~, re completed w1 thin a month ot 
the tests being carried out . 

Urine teats were oerried out on 37 of the children w1 th 

high .s. :R•e • and on a. control group of 35 childron whose 



, .s. R' y, ere nor1 al, in an attem t to find another cause 

for so 16 of thtJ lll.WlY high .S.J<'s. 

esults. 

In Figure 7, reaction sizes are plotteo agPinst .• S.R's 
Re ctions felt to be "hot" era 111serted in red, end 

vesiculating reacti ns in gre n. 

The tirst matter to be oonsid red is v;hat coneti tutes 

en abno:rmally raised .ct.R. hitby nd ritton (1945) 

referring to the estergren ethod, give th0 normol tor 

te.n eles es 4 - 7 in 1 hour en ror~les 3 - 5 mm in 1 

hour. It is, ho 1aver, g nereJ.ly r9oo _nized by cl1 nlci ens 

in t.hi s oountry that igher 1 vels are vory com. 011 end often 

unessoot t,ed vJ. th eny evi deut di eaea. Pati ente do t !''9 u~ntly 

herbour par sitic disses s which ar nots rch d tor, e.g. 

ncylostoniaai.s, seh1stoaom1as1 s, esc~riesis, or mnJ nrla, 

end thi mey o a t ctor oauqing th hi h 1 evels found. The 

pnnue.1 Re ort of th 2. .I. • . , 1954, tat es that in mining 

roc:ruits, .,,grossly abnonnal J: .S •• values v·ere founa to be 

common, values which in •hite nubjects oul~ indicate e~ve 
o:r f'ate.l patholo Y". ThG values tended to become no:rrnal after 

t e subjeoto had been eatin for :::nonths geed ~alancad mine 
d! t. It is .,resumed t.herafor"' that the ~. :::: .R. crrn be 

raised markool.y merely by the consumption of ,rn inadf!quate 

di ,t. 
.. 

A B ance ut tba last column in the figure shows that 

the steady dEtecent ot the numbers ot 1 .S.R's from a l .vel ot 
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4 rum to highe:r· ree<lings. ls lirokan by a dip et 10 mm. This 
might be sug f:Jstivd that any levul above 10 mm should be 

regarded as ebnonnal. Howeve1, if this were done 1 t would 

mean that ~l of the 291 E.s.R's, ere abnormal. The level 

chossn was an erbi trary one - 12 mm in 1 hour. In this 
wey 58 .• s . 's ,,er put in tbe abnormal oleos • 

..!. .S.R's in negative reactors: In the 19 tuberculin-
n .gatl v" ohildr?n, 2 high sedimentation rates v.ere found: 

one ot 20 and one or 36. In the former there wero no 
s cptoros, end no clinical or ur:inary abnormality; the letter had 

h~a a 3-month's illness, away trom school, endin, 7 months 
before. ane stetad that ha still sutf rad from h~edaches. 

The url.ne showed a trace ot albumin. Clinically -chere v,8s 

no obnormal1 ty. 

reaction sizes. Flcure 7 sho\'IS that 8 out ot 
lei reacto1·s (aoi) _over 20 mm had reieed .4 . s. R's; , hereas 
only 48 out ot 262 with reactions under 20 mm (18j) had high 

readings. (The ditrerance is well within the bounds ot 
significance; twioe the standard er1'or is 261,; observed 
difference 6~). It will be saen that e.11 the 8 who combinec1 

e high ··.s. R • .,,1th a reaction siza over 20 millimeters heel 

reflctions classea as "vesiouleting'" or "hot". There was no 
corl'alation betwaen .• s. B. and reaction size it the latter 
aa less thon 20 mm. 

All tho 9 vesiculeting reactors were either less than 
20 mm with a low E.S.Ri5), or more than 20 mm with a high 

.s.R. (4). 
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X- rays done: Calo1t1oat1on wes tound in 6 chests: 

4r ot these were in the large- reaction , high- .s.B. category , 

l having a vesiculating end 3 a "hot" reaction. Of these 

-' • one was regarded as probably active tuberculosis . The 

other 2 X- rays with celc1t1oetion ere two of the three 

smaller vesii ul.eting reactions associated with low •. s . R•s . 

Examination of neck glands: All th ohildran with 

high ,. . s . R' s wer examined tor enlarged neck glands . A 

number had sort , moderately enlarged glands . One with large 

t1rm tonailler glands , which were aaaoc1atea vd th pl tted 

tonsils , tell into the large- reaction , high- 1 .s .R. class . 

The glands oould fairly be diagnosed , on clinical grounds 

alone, as tuberculous . 

In none ot the other X- rays wes tuberculosis diagnosed 

or suspected . 

Thus ot those with a reaction ov r 20 mm combined with 

fl reised . s. R., 5 out ot 8 had detini te evidence ot 
.. tuberculosis , present or past . 

The high proportion ot raised . s . R'e in the over- P.Omm 

gl'Oup ot reactors is evidence that thee e.r in feet active 

oases at the time ot examination . Thia conclusion , however, 

cannot be drawn until after a study of the results of the 

urine examination. 

Urine exami.natlons . The only abnormell ty round was 

schistoaomiasis . The whole school bed been examined for 

this eyer previously , and the positives then tound reated . 
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on this ooceslon,ot 35 children 1th no al 1 .S.R'a, 

2 (5.7) had s . haflllatobium ova in th urine ( '• .R's 7 nd 8). 

Of 37 children with reisad ~ •• R's, 9 (24.~) had ova. 

(S1gn1t1cent difference: 2 X s •• = l6 . 2i; o.D. • 18.6~). 

This means that bllherzia oan be regarded 

raised .s.R. 
the ceuse of a 

o less then 4 or ths 8 ohildr n in the large-re~ct1on, 

high- 1 .s. R. groups had haematobium ova in the urine. 3 or 
these had oelcitication in the chest X-ray - one being the 

child with evidence or active tuberculosis - and one was the 

child with tuberculous tonsillar glands. If e allow that 

these last t o ould have produced high .s.R. on account 

of ecti ve tuberculosis• we are compelled to put th other 

two into the "low- .s.R" group 1n order to meke e fair 

comparison allowing tor th presenc ot bilharzia as e cause 

or a high • • • R. The position may nm be worded as follows: 

in the over-20 mm group ther are .6 out of 10 children (60") 

with a raised ·.s.R. bich is unexplained or essociateti with 

tuberculosis; nd in the 20-mm-or-less roup thero are 43 out 

ot 262 children (16.~) in th same class. (This number 

may be high, since not all these ohildr n bad th 1r urine 

tested; but 1 t v4. 11 serve as A ximum tor comparison. Any 

f'urther bilharzia cases would increase still more the 

ditf'erence betwe!m the two groups ). 

highly significant {2 X s •• = 31 . 

The d1tterence is still 

; O.D. = 43.~) 



106. 

Discussion end Conclusions: 

1. A comparison or the sizes or the reactions with the 

radiological and clinical results shows that there is an 

indisputable relationship between the size or the reaction -

whether "over 20 mm" or "20 mm or less" - end the existence, 

pest or present. or e detini te well-marked attack ot 

tuberculosis. 5 out ot 10 who bed reactions or this 

type, showed evidence ot such diseese. 

2. A study of the l .s.R. levels in the over-20 mm and in 

the 20 mm-and-under groups, with due allowance tor the 

presence ot urinary bilharzia in some ot the children, shows 

a clear statistical difference. It 1s true that there 

must be other causes at work to raise some ot the sedimentation 

rates, but these will be evenly distributed through botb 

groups. Thus there is some factor raising the 8.S.R's ot 

those with large tuberculin reactions, and it is fair to 

assume that this tector is active tuberculosis of aome degree. 

There are, moreover, in the group, two children shown by 

their clinical and radiological feetures to be el.most 

certainly mild active tuberculosis oases. 

3. ot tive vesiculating reeotors having a reaction 

diameter ot 20 mm or less oombinea with a nonnal • .s.R., 3 

were x-rayed end 2 of these showed celciticetion, 1nd1oetlng 

e well-marked intection in the past. This sug ests strongly 

that a V891ouleting reaction (i.e. s high degree of allergy) 

means that a heavy infection hes be9n contracted at some time. 

4 . From the radiological findings, it appears that the 



nature ot the reaction - beth r merely indursted, 

hot, or vesiculating - is an 1nd1oation ot the d ree 

ot allergy, whioh is relatec to the heeviness or the 

1ntect1on which was originally sustained. This is in 
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accordance with the view ot Haynes (page 1G, ) • The 

size of the reaction, (wheth rover 20 mm or not) is on 

the other hand probably a useful guide to the presence of 

activity in the lesion. All the vesioulati reactions 

associated with low ··.s.R's were smeller than ell those 

associated with high .s.R•s. 

5. These results indicate that wherever X-re.y tacilities 

are accessible and transport is available, it is worth 

x-re.ying ell children giving reQctions over 20 mm in 

diemeter, whether vesloulat1ng or not. Though hospital 

accommodation is at suoh a premium, 1 t is well worth while 

to know about early cases, so that th can h ve the 

opportunity to rest and be observed, and perhaps iven 

extra supnlies ot milk or other protective foods, under the · 

supe1'Yis1on ot the ~ission super1.nt ndent, or teacher. 

6. The question arises whether• in view or the above 

findings, any light can be shed on tbe controversy as to 

whether the markedly allergic state found in Africans who 

tend later to develop tuberculosis, is due to the persist­

ence ot eoti ve infection in a larval form, or merely to a 

severe atete of sensitivity, round after the infection has 

been overcome, and leading later to en untevoureble response 

toe re-infection with the disease. Five or the nine 
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children with vea1culat1ng reactions had also norrr~l 

E.S.R's: these are unlikely to heve had any activity 

thereto re. The possib111 ty remains that the "larval torm" 
. 

of disease may ba so mildly active that th E.S.R. 1s not 

at all raised. However, though it cannot be stated for 

certain, it appeers thet active infection dis down and 

disappears efter the primer.v attack, while the allergy 

remains. 

7. From the oonc_lusions drawn 1n 3 1 1 t is fur1:n er reasoned 

that these severe reactors are oh.i.ldran who heve had e clear 

radiologically recognizable attack of glandular tuberculosis, 

and are not among those who pick up a small dose and 

imperceptibly beoome tuberculin-positive. Thus even it the 

primary attack does disappear leaving only an allergic state, 

it taf(es e lerge primary attack to produce a hi hly allergic 

state, and thus the danger ot a secondary attack. ~hichever 

theory one sunports, the ettact is that it takes a large 

primary atteck to produce a secondary attack. This is e 

strong a~ent against the contention or Heat (1955) and 

others, that B.C.G. protects against a primary attack ot 

tuberculosis but is ot doubtful value against the secondary 

attack. Ce]J:Blell, in his revi;aw ot eat's naper in the 

Bulletin or Hygiene, also criticises this view as illogical. 

There is, however, the possibility, discussed below, that 

B.c.G., by J eying the same allergic toundatt. on es a primsry 

attack, paves the way tor secondary lnteotion. 
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B.C.G. CONV11..l§ION RAT s AND COMPUOATIO s TO B.c,o. 

The use ot tuberculin allergy ea e guide to B.c.o.­
induoed immunity • 

• H.o. Monograph No.12 (1953) studies this 

subject. It discusses the ditf'ioulty ot studying 1mmun1 ty 

induced by B.c.o., which cen only be done by means ot 

"long-tei,n controi studies, in which some are vecoinated 

and others are not. Allergy, on the other hand, is a 

readily available yardstick tor meesuring the immediate 

etrect ot vacc1net1on in en individual person at eny point 

in time. The allergic response is so a r ntly a 
protect1 ve phenomenon thet, in the ebsenc• ot a direct 

meesure of immunity, tuheroulin allergy warrantsintensive 

study as e guide, however imp rtect~ to the ettectJ.venese 

ot B.c.o. vaoc1nat1on". 

Those who work w1 th .Africans must accept this decision 

by the .H.o. Committee, es the most eutboritetive available, 

and there is every reason to suppos that allergy and 

immunity following B.c.G. inoculation go hand in hand. It 

might be well, however, to remember et the sem :l time some 

of the features brought to light about tuberculin allergy 

in the Bantu. The s.A.I. ! • .R. Tuberculosis Research Comm! ttee 

found that s higher perc ta e of' posi t.1 vely-reeoting recru1 ts 

to the Rand mines develop tuberculosis later then those who 

are negative reactors. Also, the greater the allergy, 

the more th liability to develop tuberculosis leter. The 

question pres mts 1 ts elf': do es the alle y roducad by 
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B.C.G. represent the same state of aff8irs as naturally-

acquired allergy? If' Haynes (see page ~b ) is right and 

secondary tuberculosis is due to re-infection of e highly 

allergic ree.ctor, and not to the persistence of a. "larval 

form" of tuberculosis in the glands, .c.G. may well be 

dangerous. 

The question {nlways assuming that the "allergic" and 

not the "larval" theory is the correct one~. boils down to: 

to what size of infection is e dose of B.C.G. equivalent? 

Is 1 t always like a very mil& encounter w1 th the tubercle 

bacillus, producing a gentle conversion to Mantoux-posit1vity; 

or can 1 t be equivalent to a larger dose, with a high degree 

of resulting allergy and the danger of a tuberculous infection 

of the "secondary type"? The character and development of 

B.C.G.-induoed positive reactions are discussed on page 113 . 

These questions, however, must remain unanswered. 

B. Nett conversion rate. 

The ~re-vaccination tests were done on the right forearm 

anteriorly; follow-up tests on the left. 

Mes t of the children in the Ulntali schools who had rece1ve6 

B.C.G. v ere re-tested 6 - 10 we ks later. Exclusions were 

about 300 whildren trom Dangare school (sub A, sub Band 

standard I) and those who were absent on the days ot re­

testing. Also excluded from the following analysis are about 

150 children of Mu tanda school, who were subj acted to an 

experiment described in the next section. 

Of all re-tested, 16 out of 765, or l.~, failed to 

convert to positiv~. 



c. Conversion rates by level ot schools and by 

interval after giving ot B.C.G. 

The following table ives the details: 

Period No.re- No.neg-
school . standards. since tested . at1ve. 

inj eotion. 

Dengere sub.A to 1 6 weeks 268 0 

MU.tends l - 5 6 weeks 150 8 

Sekubva 1 - 6 10 we ks 347 8 

ALL 
SCHOOLS sub.A to 6 6 - 10 wks. 765 16 

111. 

i negative. 

0 

5.3 

2.4 

1.9 

The numb rs telling to convert did not concentrate on 

any particular ag -group in ut nda end Sakubve Schools, 

bein fairly evenly distributed through the eges • 

.From the above figures it e pears: 

(e) that conversion is more complete in yc,unger children, 

i.e. those or about 6 - 9 years of age - there is a 

s1gnit1cant differ nee in the ercenta e ot negatives 

t:rom Dangare and !lutenda Schools (2 X s.E. = 3.&i ; 

O.D. • 5.~). 

(b) thet conversion may be more complete atter 10 then 

attar 6 weaks: Mutanda and Sekubva schools have 

childrEl?l ot approximately the same age ( tandards 1 - 5 

and 1 - 6 respectivel7~ The children excluded in 

utande sohool were a tair cross-section ot the ages 

in th school and would not materially alter the age-

distribution of thos remaining. The result g1 ven is 
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not significant: 2 X s •• : 3.8; o.D. = 2.9. As it 

transpired, the results ot the experiment with old and 

with frozen B.C.G., done on the remaining utenda School 

cb.ildr311, (page / ').. 5 ) were entirely neget1 ve; hence it 

is r asonablo to include the subjects of .the experiment to 

give a complete picture ot the school. If thi is done, 

there are 16 out ot 271 children who filed to convert 

at'ter 6 e ks, or 5. ~. The standard error of the ditterence 

between Sakubva and >;utanda schools than becomes 3.2~ and 

the observed difference 3.~, giving a significant result. 

D. Complications to n.c .G. 
The following teble sunm erizes these: 

school. stds. 

Dengare SUbA 
-1 

utanda 1 - 5 

Sakubve 1 - 6 

Alt SUb A 
SCHOOLS - 6 

Periocl 
since 
inj act­
ion. 

o wks. 

6 wks 

lO wks 

ES - 16 
we ks 

no 
comp­
lice­
tions 

224 

265 

325 

814 

Glands ulcer Scab 
enler~ed. over over 
sl. a. 10 mm.12 mm. 

14 

20 

l 4 

2 

1btal J; com­
pli ce­
ted. 

243 7.8 

287 

10 1 2 338 

7.7 

3.8 

44 2 2 868 

one of the Autande school childr n with "ulcer over 10,pm" 

bad developed a number of su erficial ulcers in the neigbbou~­

hood of th original• v.·hich though ide w s not deep. Frequent 

elt••--11111ull=Jwo dressings had b en applied to the in,jection site. 

None or the complications wa s rious. It will be seen 

that t.he rat at 10 e s was considerably lo r, indicating 



that glandular swelling subsides to a greet extent 

during these 4 weeks. 

·· • 6-month reversion rates. 
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These were done only on Dangere school, the one with 

young children whioh had e loo, conversion rate at 6 weeks . 

Theae tests were actually performed 5i- months attar the 

B.C.G. inoculations. 

·ite of injection: The 6-week follow-up tests high n 

the volar aspect or the left forearm, and the 6-month tests 

on the left torea.m anteriorly near the wrist. 

521 children, including some who were not test'ld at 6 weeks, 

were tested. There were 25 negative reactors (7~). 

It was noticed that most of those who reacted positive 

to the test hetl very clear-cut and firm reactions; they 

retained the large diameter noticed in the original tollow­

up tests, but hed daf'ini tal y more induration thar1 in those 

tests. Tb.ey were more like ne.tural positive tuberculin 

reactions. This may mean that thos who react in this 

way ha.ve consolidated their resistance to tuberculosis, some 

perhaps with the aid ot e natural infection, though it would 

seem unreasonable to suppose that all who showed ti.rm 

reactions (the major1 ty) should have acquired a natural 

intection in six months. Whatever the explanation, the 

1, 2, 3, 4 and 5-year follow-up t sts on the childr1:11 of 

t l e Umtali schools will be ot great interest to see it a 

flattening-out of the reversion rates occurs, due to 



"consolidQtion" of tuberculin-positivity because or 
natural infection or any other factor. It is obvious that 

the success of a B.C.G. campaign must hang very largely on 

whether the 1n:mun1ty induced lasts ermanently, or at 
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lea~t a long time, in a good proportion of those vaccinated. 

F. size ot a.c.o.-induced positive reactions. 

1.§.i_!e_d!,s_!r!_b!!.t!.o~ £O!!P.!r_!d_w!_t.!! !h!,t_o.f. !!atu_!al E,0.!1!1!.! 

!9!.C.!1.2,D,! • 

.H.O. Monograph No.12 (1953) observes thnt naturally-

induced positive reactions have a complicated s1zg­

d1stribution, with specific end non-specific components, 

varying in ditferent oountrles; sizes also vary with the 

degree of allergy and activity. Those brought about by 

B.C.G.-inooulation, however, are arranged svmmetr1celly 

about e meen. "A single, stable, and mora informative 

figure.... This enables discrimination or ditf'erenoes in 

the level ot ellergy produced by vaccination in different 

groups ot people". 

2. l!i_!e_d!s!r!.b_!!t!o~ ot~B.!.C.:.G.!.-!.D.~U.£8.2_ ~!!1!1ya_r_!a.5!,t!o!!.s.!. 

The mean size ot the ill natural positive reactions 

obtained trom tha first group ot Dangare school children 

was 13 . 44 mm. The mean size of the 268 B.c.o.-induoed 

positive reactions in the corresponding gl'Oup ot negative 

children was 14.47 mm. Inspection makes it claer that the 

standard error of the one will easily embrace the other, 

hance the d1ff erence is not s1gn1ticant. The clinical 
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impression, that the positive reactions following B.c.o. 
inoculation are oonsidereblv larger then those occurring 

naturally, is tberetore not supported. The distribution 

or the reactions in e symmetrical fashion round their mean, 

is however well shown (Figure 8) . This histogram should be 
compared with that ot Figure 5 (tollow1ng age qi ) . The 

figures on which it is baaed are given in Teble 9. 

3. .§1.!e_d!,s!r.!b.!!t!o.!! !n_r!l.!t!o!!. io_c.2,1111?1!.o.!t!o.!!s_t~ !!•2.•2.• 
The rel event figures are given in Table o. There was no 

relationship between the sizs ot the reaction and the 

development of complications to the inoculation. 

4. Jvere.ge size ot reactions at 6 weeks in children who - -- - - - .... - ... ._ - -- - - - - - - - - - - - .... ~ 
&!!! _!9,!8_!t_!d._1i2, _!!8!_8!i_!e_eft.!,r_6_Jll!:!.D_!h.!,_C2_DlR,8,!:e,g_ !!i!h_ 

th,28.! !.D.2. !!_8_!:e_s_!i!lJ>2.s1t!v.! !!:t'!•.!: §. :!()E,t,as.!. 
The meari size or the 17 6-week reactions ot those who 

bed become negative by 6 months was 11.3 mm. {Standard 

d evietion 3.39 mm). The mean size ot the 268 6-week 

reactions was 14.5 mm (s.D.3.37 mm) Twice the standard 

erxor of th difference be~ween those two means is 1.7 mm 
and tho observed ditterence 3.2 mm, so that the difterer~e 

is significant. 

Thus those who are shortly goin to lose their allergy 

tend to heve reactions decreasing in size bef'orehand, and a 

group with large reactions 6 - 10 weeks etter B.C.G. may be 

regard&d as likely to retain a high proportion ot conversions, 
and vice versa. 
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The post-B.C.G. positive reaction in the Bantu may 

sometimes have dangers as well as advantages. 

The conversion-rate in 765 school children was l . ~. 

younger children being more completely converted, end 

probably also those who er tested after 10 instead ot atter 

6 w eke. 

CoIJ11.1oations to B.c.o. were all or -minor degree, end 

occurred in 7.7~ ot those tested at 6 we ks end 3.~ ot those 

tested et 10 weeks. 

Among 321 younger children (egad 6 - 10), all ot vbom 

had converted to positive originally, 7~ were tound to be 

negative agein· atter 6 months. Those reverting hed had, on 

the whole, smeller reactions than usual at the 6-we8k teat. 

The majority ot the others had tinner reactions than at 6 

weeks. This "consolidation" may meen that the change to 

positive hes become permanent, but this must be confirmed by 

follow-up tests in successive years. 

The sizes ot B.c.o.-induced positive reactions are 

symmetrically arranged about e mean. The size is not related 

to the ooourreno or not ot complications et the injection site. 

V. i"'I ELD METIIODS TO B " ADOPT;i;J>. 

A. Technique of giving injectioba. 

In the campaign to vaccinate and keep vaccinated e.11 

school children in an area containing about 400 9000 people, 

speed is ot the essence. At the same time sufficient oere 

must be taken in giving injections to avoid false positive 
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or neg t1 ve tuberculin reeot1ons, unnecessary 

c6mpl1cat1ons to 8.C.G., or a lowering ot B.C.G. oonTersion 

rates. certain points must be studied in determining tha 

amount of care needed in giving injections. 

(1) TUberoulin tests. ----------
1. yolume injected. o actual experiment was done to 

determine the etfect or variations in volume. Guld (1954) 

attar vnrylng the volume but not tho total &ose given, 

concludes "that etricient syr1.µges wh1oh do not leak ere 

necessary tor eoourete Mantoux testing". It is telt that 

to get the best combination ot eocurscy and speed, tuberculin 

syringes should be used and not ordinary 1 cc syringes . 

However, for simple determination ot positive or negative 

r actions, •ithout measurement or the diameter of the reaction, 

an error ot up to .02 cc in an occasional inj ct1on is 

unlikely to be ot serious importance. 

2. Depth ot injection. In this study the method used 

was to in~ert the needle nearly :parallel to the slcin, and 

then push the point upwards until on depressing it a clean­

cut dimple appears on the surtaca. This guarantees a super­

tioial injection, but it is more paintul than simply pushing 

in the needle, and takes a 11 ttle long r. It was theretore 

decided to deter.mine, on a small scale, whether a less 

car tul technigue coulcl be regarded as sat1sf'soto:ey. 

Guld (1954) tound thet "reactions to deep tests were 

on the average ot the same size as those to supert1o1el tests, 

but the former were the more 41tficult to read". The 



subjeete were Danish school children. 

In the oourae ot the pras nt survey, two small 

experiments were done. 

A. A. bout 12 children were given a su:parficial in,1 ection 

in the right to.rearm, and one which was intra-dermal but 

not sub-epidermal in the left forearm. 5 geve positive 

reactions to tha tonner injection. 

B. Another 12 received a superficial teat in the r.l~ht 

arm, and in the left am. one which as as superficial a.s 

posaibla w1 thout hooking the needle upwerds to oatbh the 

epidermis. 6 gave positive reactions. 

1he following results were obtained: 

A. Intre-de.rma.1 9 not aupeMicial. 

Right arm 

Left a.rm 

7 

3 

Size. 

'1 7 

6 

10 

B. supertici!l1 1 but no hoolclng. 
size. 

11 

11 

Right em 8 8 8 9 10 16 

Left arm 8 6 7 10 17 

118 

Evm these smell numbers are mtt1c1ent to show that 

the less paint'ul end more rapid techniques are unsatisfaotory, 

and the ep14erm1s should be "hooked down" in every cese. 

3. Repeeted injections at the same site. 

No trial wes done ot this; however the w.u.o. 
workers (Monograph No .12, 1953) reported that d!ttersnt 

results were obtained if an 1nd1 vi.dual was re-tested in the 

same place. The method used hes theratore been. end will be 



tor the tuture: 

Original test, middle ot right torearm (ell anterior) 

2-:month tollow-up, high on latt roreerm 

6-month tollow-up, left forearm near wrist 

1-year tollow-up, right forearm high up 

2-year tollow-up, right forearm near wrist. 

For turther tests n• si tee wlllbe selected. 

(II) H.C.G. 1noculet1ona • ... ------- .... -- .. 
1. Volume inj acted • 

• H.O.Monograph No.12 (1953) goes into the 

technique or B.o.o. inoculations deeply. The authors 
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report that, es regards the production of tuberculin allergy 

in vaccinated children, it is clear that smell difterencea 

in the amount of B.C.G. vaccinated heve little practical 

1 mportence. 

2. Depth of injection. 

The same work reports that the d pth ot injection 

does not intluenca the degree of allergy induced, but has a 

marked ettect on the size end severity of the local lesion. 

B.c.o. can therefore be given with en ordinary 1-co 

s ~ inge, end this 1s more convenient then a tuberculin 

syringe when tbe point or th shoulder is being used. Care 

is, however, needed to ensur thet the injections ere iven 

supertidslly, to avoid complioetions. 

B. Organization within a school. 

Kreel schools (up to Standard 3) which tom the greet 

major! ty, are oniy open in the momings, so that all work 
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must b dona et this time. The onere.tor t kes with h1m 

ell equipment, inoluding a pr1 us burner. done assistant, 

who n ad not be a trained nurse but must be intelligent and 

trained to sterilize need] es and change them on syringes. 

Cerds, which may be printed or prepared from a rubber stamp, 

ere sent out beforehand and tilled in by the cless teeohers 

with the name, age, sex, standard and sohool. The cards are 

issued just betora the advent ot the doctor. 

on arrival a tai rly large room w1 th good window-space 
pfa. c,.e,( 

is ne 9Cll.id; in this two tables e.re 1u 1iei!, one tor the cel'ds 

and the b wl ot: swabs, and the other, which should be narrow• 

such as a standard African school desk, ac oss which the 

doctor may ,ive tha injections. Between the two tables a 

school bench is placed lengthwise; children attar being 

swabbed are sent down alternate sidas of this with instructions 

to put their am. f'le.t down on th table. In this way there 
'1.< c<octc.-

1 B al ·ays another chkld waiting when _. has tinished one 

injection. Once this routine bas bean firmly established 

et the beginning of the session, the suooeading childran will 

1m1 tat a exactly what their praa ecessors do. .Also, if tho 

tirst few children are told to hold out the arm sidaways att r 

being swabbed, so as not to touch anything, the others will cb 

the same. The bench down the middle is a sine gua non. for 

to African children, though e1ngla-11ne quooeing 1s a common­

plaoo, the concept or a double queue ia completely foreign; 

w1 thout the bench a single line w111 always be formed. Three 

assistants, either teeohers or pupils, are asked tor; one 
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col ts end det -stamps the cards at the fi rat table; 

one swabs t.he 1ws, having bean caretully in tructed in 

hoi to do this; nd the third f tches n classes as the 
one being done app:roecn compl tion. During tbe belt-hour 

that it t Kes to Jrepare tor the injections, th a three 
ard put on o making swabs. 

Du.ring the injection, one lot of 20 neeo.las is kept 
boiling while the others ere in use. The assistant changes 

the needle on one syringe wh 11a th second ls in use, end 

they are then exchanged by hand. The assistant changes the 

bo~ls ct ne~dles ith th teri izer, and the doctor refills 

the syringes t':rom the vial, when necessary. In tbis way 

f.40 tuberculin t sts oan be done in one hour. 

During the half-hour or preparation, the doctor 

arranges with th heed teecher tor the cards to be re­

distributed to th olasses art r injection. Children 

arriving from outlying schools ere injected after those from 

the cantral school. As the injections are being compl tad 

the schools ar assembled, all togeth r, in lines according 
to ti1e ages written on the card. Th dootor, togetller with 
t.t.i.e heed t achar ( ho will hav a much better 1de8 or the 

real ago or th.e children) SP8A41 a r iw minutes looking at 

the linen and changing any ages that ars apparontly wrong. 

This 1s desirable for the records, s children and their 
parents hav very little idea of th tr age, ond teachers 

otten take th ir word for 1 t. In the meantime the esslstant 
is packing up the equipment. 



The second visit is made three days later. Tests 

are read in the 1nd1 vi duel ola.ssea AS "positive" or 

"negative", while the assistant "boils up". One ot 

tha teachers records the result on the card, which he 

has collected trom the child. The oards ere returned 

by another t acher to those who are negativa reactors, 
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and those are kept on the spot until they are given ~.c.G. 
For the inoculations a t'ourth helpef' is required, to 

hold the child while tho injection is being done into the 

left shoulder; if this is not done eech child moves further 

a1t.Ay und much time is wested pulling them be.ck. A single 

line is toimed. The inject! ons are best done standing, 

except in the smallest children. The speed is somewhat 

less then with tuberculin tasts but about 180 per hour can 

be done. on this second visit tha schools are visited 

1nd1vldually. 

Sometimes a second sohool or group may be v1s1 ted on 

the first day. In most areas 1 t should be possible to teat 

500 children in a morning. 

The tirst visit must be made on a 11onday or Tuesday, or 

exceptionally, on a Friday, so as to be ebla to revisit 3 

days later. 

c. Organization - general. 

en7 people ere concerned - the ati Te E4'11oat1on author1 ties , 

ission superintendents (who supervise ni3arly all the rural 

schools), head teachers 01' schools, and Native Health 

Demonatretors or whom there era one or two to a group ot 
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Reserves or Purchase Areas. Organization should be 

consid reds psrately tor each area to be co ered, according 

to tne people .no are in the be2t position to help. 

· A further complicating f3ctor is th lim.1 tetion ot 

life of tuoerculin and B.c.G. This ¥all be considered first 

sine a tb. a1·rangem!.lnts d pend upon it. It takes about two 

wee!cs for tubaroulin to arri~,e from the S • .A.I • .• R. ofter 

ord~ring, aL.d B.C.G. arrives from Copenhagen a we'.3k attar 

d .... spateh, 500 doses rsg:.il:trly every 2 weeks. 

1. Lite ot tuberculin. 

A smell sxperiment was done on 5 id:tlvely 

reacting adult volunteers . All the tuberculin used had been 

kdpt refrigerated since arrival . Tuberculin of 5 different 

eg, .... s was inj acted in different places down tho lof't ann, which 

had not previously bean used for injections except in one case. 

The resulting reactions ware measured and examined after 3 days . 

Results: size or reactions in millimetres . 

Aga of 
tuberculin -3 months . !2t we eks.!ft weeks. 3 weeks. 2 weeks . 1 99{ 

subject l 9 12 14 14 16 16 

SUbjeot 2 15 16 13 14 15 17 

subject 3 13 17 16 14 13 13 

subject 4 14 13 14 12 11 12 

SUbject 5 8 13 13 11 12 11 

The induro.tion was in general well maintained through the 

tnree most recent injections; the others were prograssi vely 

loss flnn . 5'Ubject 5 showed vesiculation in the test with 
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3-weeks-old tuberculin. Thia was about belt-way down 

the torearm and he hed preTiously been injected in this 

al'DI.; it was therefore nreeumed that this severe reeotion 

hE\d no signiticonce other thAn e local skin ell.ergy due to 

previous 1n 5eotion in the same spot. 

It 1'&.l be seen the.t the size of the reectiofJ wee well 

ma1nte1 ed wl th tuberculin es much es 5 w .eke old. The 3-

months' old tuberculin geve some readings much smaller than 

the newer materiel. 

Conclusions: For pre-vaccination testing, tuberculin up to 

5 weeks old may be used, provided 1 t has been kept refrigerat~ 

For size measurement, it may also be used up to 5 weoks; but 

it consistency is also under study, 3 weeks is the age limit. 

2. Lite ot B.c.o, 
w.H.O .Monogreph No . 12 (1953) states: "SO long 

as B.c.o. vaccine is protected trom light and kept at near­

freezing temperature, potency is lost very slowly - the 

loss is measurable only over a period ot months. As the 

storage temperature is reised, the rate ot loss inoreeses. 

At I0° c, loss of potency is detected within a tew weeks. 

Light bas a similar injurious effect, but it acts much more 

quickly; indirect daylight produces measurable ef'fects in 

a matter ot hours, and direct Junlight in minutes or even 

seconds" . 

Heat (1955) states MFresh vaccine •••••• should be used 

certainly not later than 14 days etter preperetion". 

In the particu ler case ot vaccine to be used in the 
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Eastern Region, the ice in the box bas invariably mel tad 

by the time it arrives in Umtali, and the temperature ot 

t.he watar has risen considerably. To detel'Dline the lite 

of this B~.G. from the day ot preparation, therefore, 

the following exp~rimdnt was carried out. 

At one school, grou~s of children were given B.c.o. 
of different eges. Another group were give. treah a.c.o. 
whioh had, hm•ever, been frozen for e night; this wee to 

determine wheth r ao~identel freezing ot B.C.G. impairs 

its etfect et all. 

Results: 
Tuberculin t sts after 6 wks. 

ftf!.e ot B .c .o. _, Positive. NegetiTe. Total. "1negat1ve.Comp11.oet.1on, 

51\ weeks 43 3 46 6.5 2 

3-h weeks 39 3 42 7.1 3 

li wks (:trozen) 47 2 49 4.1 3 

li wks(normel) 142 8 U50 5.3 14 

The results ere entirely negative, showing thet provided 

it is refrigerated after it arrives, and even if ecoidentelly 

trozen for a short time, B.c.o. is no less et'teotlve for et 

least five Wdeks. 
tuberculin and 

The latitude thus grented in the time for which both/ 

B.C.G. mey b~ kept before use ia ot great help. 500 doses 

or B.C.G. have to be used up every fortnight, end it is 

ot'ten dittioult to enUoipate what proportion or children 

in an aree will be negative r eeotors. 

3. Arrangements tor the ditterent areas. 
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The cooperation of the Native ~uoation Department 

must be sought, end also the consent of the MieAion 

superintendents. It 1 s intended to cover one complete 

Area ot a til'le, now thet the suney stege is oYer. The 

first school in an eree mey be 1nto:rmed and sent th~ 

cards through the Native JM.ucation Department and Mi sAion 

;Juperintendelt, s or through the Native Health Demonstrator, 

depending vhieh can more easily ree.oh the school. There­

at~er oards and inetructions cen be delivered on the same 

visit to the area as one tor !bing tests or B.O.G's in 

another school. 

If the overall positive reactor-rate for rural schools 

1 s 40~, on th~ average 830 tf3sts will ba done every fort­

night, in two lots or two visits as far as possible. 

As the setting-up prior to injections takes up muoh 

time i:t' the prooess of inj eoting is to be e:f"tioient, it is 

important to have as many sohools at one plaoe as possible. 

A central school is sslected end the cooperation of the 

Native Ed~cation Department sought to allow ohiltren to 

walk to that school t'rom those in the neighbourhood. small 

children cannot however be ex,eoted to welk more than about 

3 miles. and in such a oaae it is Mohammed that must move. 

1/here 1 t is :neoessal"Y to cb a second school in a morning, 

a large number of neadl~s may be boiled up at the first 

school :,nd teken to the second to save the time involved in 

bo111n; this applies also to the visits to individual. 

schools tor B.c.o. inoculations. Alternatively. 



the "age-parade" mey be held tirst, while the boiling 

and other preparations a.re in progress . 

4 . consent. 
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Consent has not bean sou~ht from parents for 

this p:roceclura, although no child ref'using injection is 

forced to riavo it. 1I'he obtainin of consent vo uld so 

enlarge the t$sk as to be quite cr1:pnl1ng, and if ethical 

conduct was dhered to there is little doubt that D.C.G. 

vaccination. for the present e.t least , v•ould be doomed . 

At one school in an aree whera e certain creed which 

eschews all medicine is V3ry widesnreed, it WAS understood 

from the head teacher that 90~ of the children were of this 

religion . Not one protestin~ voice , however, was raised . 

The teacher explained that the children o to church, 

confess that they were injected because it w s forced upon 

them , are forgiven and everything is in order . There- is 

little doubt thnt thasa unprotestin oh1ldron have faith 

1n the medicines which th y are roceiving, and thot to 

obtain p rental consent in such an area \'10Uld be itself 

t nethical . ~1th the elanent ot force gone th inOections 

cen no longer be accepted without breekirig the tenets of 

the religion , and parents would be compelled either to 

refuse the injections , perhaps against their will , or to 

go against their religion with considerable upset to their 

peace ot mind . As long es there is no evidence ot unrast 

or discontent es e result of the injections , it is telt 

thst to obtain consent is not only unnecessary but in some 

areas harmful . 
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PARl' III. 

G 11?'1ERAL CONCLUSIONS. 

We are now presented w1 th tie picture ot a newly­

introduced disaese, to Ylhich the Native people have only 

just begun to become acclimatized. Because or its newness, 

their reaction to it is severe and the tetality-rate is 

high. It has become widespread in the Eastern districts, 

as in the other parts ot Rhodesia and most ot Arrioo. In 

rural areas there is a better balance between the people 

and the cl. sea.se; in industrial conditions, away trom home, 

1 t is more likely to get the better of tham. Miners sutt er 

rrom it, but probably no more severely then other industrial 

workers, because .many of them on the larger minew have good 

food and ecoom.modetion snd well-regulated working hours. 

The miners 8.Ild other industrial workers still oarry the 

disease home with them to the kraals, but at the present 

time it certainly finds its own way from one person to 

another in ?Ural areas, independent of returning sufferers. 

we know too 11 ttle about the people. Until we have made 

e study ot them, their religious beliefs and their attitude 

towards disease end tuberculosis in partioular, a satisfactory 

follow-up and contact-trao1ng service cannot be achieved. 

Though 1 t is true that little or such work can be done with 

the pres nt start available, the need ror such knowledge will 

indrease as tuberculosis control progresses to personal-

heal th-service l ev-~l. 
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As regards their attitude towards tuberculosis , it 

is a newly-introduced disease and not a long-standing one 

to which much tradition and reJ.1&1ous signiticance have 

become attached . Kraal dwellers have undoubtedly termed 

their own theories about the disease, and we may expeot to 

find , on enquiry, that the Nganga hes his own special way 

or curing it; but there will be no deep- rounded tribal 

dogma such as makes it so difficult to deal with many dis>ases 

among primitive oonununities . 

AA infectious disease introduced among a people who 

did not have it betor• presents a speoiel type ot problem • 
. 

As westernization hes oome to Rhodesia to stey, so has 

tuberculosis . It must be absorbed into the community and 

they must be adapted to live with it . Many good arguments 

have beEll put to:rwerd tor e oonsarveti ve atti tuda towards 

diseases suoh as malaria and sohistosomie.sis, which have 

been with the people tor several centuries and with Yhioh 

they have established a relationship of comparative mutual 

tolerance. TUberculosis, however , hes been a sudden 

intruder, upsetting the balance ot nature, and radical 

measures are justified to restore the status quo . 

Prevention - general principles . 

In considering tho prevention ot tuberoulosis, 

"tuberculization" ot the community should be regarded es an 

established tact . we cannot now eradicate completely the 

disease; our aim must be, as in Bri tein, to regulate its 
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129. transmission so that jt passes mildly from person to person 
without producing clinical disease . The two great factors to be 
cmnsidered in this are: (l) the size of the dose end (2) the 
resistance of the recipient . 

1 . The size of the dose and frequency with which it is encoun­
tered. A small infection must be the one to render the subject 
tuberculin-positive , and he Dnlst not be repeatedly exposed to 
infection . The present study on the significance of the nature 
of the reaction (page 100) indicates that only , or mainly , those 
who receive a large initial infection will later break down with 
"secondary" disease . If we can ensure that the initial infection 
is mild , there is a good chance that a permanent immunity will 
be dstablished . Two main objects must be pursued to this end : 

(a) the isolation of infectious cases . 

Infectious persons are a key point in the epidemiology 
of tuberculosis; if they can but be pin-pointed and removed 
from circulation a great decrease in disease will occur. They 
and they alone are capable of giving the necessary large dose of 
organisms to other people. Their isolation is , however , 
impracticable for many reasons . The humanitarian standpoint , 
backed by public opinion , forbids the imprisonment for life of 
any individual . On the other hand , the laborious administrative 
machinery involved in returning sufferers to their own country 
means a delay of some months du.ring which they are usually kept 
in hospital , and some even die there . Again , hospital accommo ­
dation being limited , it is only those with a fair chance of 
being cured that can be accepted for treatment . The facilities 
are now being expanded , a11d the treatment of all with the 

remotest chance of cure will mean that more infectious cases are 
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As things are , however , the fact is that many infectious 
cases are ultimately returned to their homes , and then we must 
depend on follow- up in the home by health workers . At present , 
little can be done by supervision of infectious cases in their 
homes . The Health Inspector can only visit them once of twi c e; 
the Native Health DEID.onstrator occasionally. some try to carry 
out the instructions given for a while; many do not . Most 
have no conception of the nature of infection and the directions, 
meaningless to them, are soon forgotten . The subject deserves 
study from the point of view of the patient and his attitude 

towards the disease. 

(b) The use of B. C.G. It is then upon this that we depend 
almost entirely at the present stage to prevent transmission of 
infection. It is discussed below . 

The frequency with which the dose of infection is 
enciuntered is related to the degree of overcrowding , and can be 
classed with (2) below for practical purposes . 

2. The resistance of the recipient . This is related to 
adequate nutrition , satisfactory urban housing conditions and 
amenities, etc ., and is a social problem with implications 
extending well beyond the field of tuberculosis . The subject 
has been discussed earlier (page 12) . 

There are two sides to the public health aspect of 
tuberculosis in practice. The first is the purely preventive -
aiming directly to diminish the transmission of the disease . 
1easures under this head are the isolation or education of inf'ectious cases and the use of B. C.G. vaccination. The second is the more humanitarian side, whose prime aim is the permanent cure and rehabilitation of the patient. This personal approach , largely carried out by voluntary bodies , has a long- term 

preventive advantage 
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in t.hat such suf'tarera do not become inteotious ein. 

It is en expaisive and tar-sighted procedure, character1st1o 

mainly of adYanoed countries. It is on the direct prev tive, 

more economical., and sometimes rather inhuman approach upon 

whioh we, working 8Dl0ng an under-develop community, should 

concentrate. 

Prevention ot tuberculosis me.y be considered either as 

a nation-wide oonoern, or trom the point ot view of the 

individual health worker in the field. It is proposod to 

take th se two facets in tum. 

General oonslderation of the prevention of tuberculosis. 

A. The mines. 

l. Ji8.!0!!'1.!D!a!1.2.D.! ir.!Y!o~a_!y _ m.!d _ .!_n _S.2,u_!h,!r_a .!P2,d.,!8!. a.!. 

The National Health Service tnquiry commission, 1945, 

recommended the medical caminatlon ot ell min Arr.loans tor 

phthlsis betore discharge, by a competent body, and also 

periodic ass radiography ot mine aaploye s. Africans in 

all tol'UlS ot employment should be perioiically examined, and 

theil r registration certificates endorsed ooordingly. 

The S1lloos1s Commission, 1938 1 made recommenda.tions 

as to methods ot lceep1 d.ust down in min s. Tb y also 

sugg sted the setting up ot a ~iners' Phthis1s edicel 

BUreau, as in the Union, to aid the early 6 tection ot 

s111oos1s and tuberculosis. Miners si ould be weighed eyery 

three nths, end examined if they lost re than tive 

po-ands in that time. All who had ·.orked more then tive years 

in mines should have a cl1n1cel examination every six months. 



No miner was to be discharged unless oert1t1 eel trea ,of 

tuberculosis b7 his medical attendant. 

2. Recommendations made in other countries • ... ---- ..... -- ._ - -- ... .- ... - .... - -- ... --
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A period ot bree.ld~-in is requiroo tor all new 

miners to enable th81.1l to become accustomed to the new 

oondi tions. Thie tact 1s emphasized by the Tllberculosis 

Research committee (1932), and by Dormer (1946). In the 

Ketenga Mining Union in the Belgian COngo, recru1 ts are 

kept six we~ks doing nothing, end then spend six 1n0nths 

in labour celllps, betore going undergl'Ound. (De Briey.19'5) 

The use ot mass miniature radiography on Native mine 

labourers in 'the Wion of south Africa is discussed by 

Retief- (1943). 

The TUberculosia Reseal'Oh Committee in the Union, 

1932, tound the tbllowing features needing im.provemu: 

travelling con41 tions • aleeplng quarters• SDOunt ot rest 

and times ot tea41ng undergl"Ound, protection ot miners 

t:rom chilling, and amount of V1 tamin A in the diet. 

;ve17 ettort must be made to keep a. high standard 

ot hous:l~ tor the At"rioans, espec1elly on the small 

mines, which employ tho greater num.bsr. Dormer (1948) 

stresses this, and also tho need to avoid overcrowding. 

The dl et, he goes on to say', Jlll8t bo suitable by custom 

e.s well as nutritions. The housing arrangements should 

contain p.rovis1on tor trunlly lite. 

ot very great importance is tlie establishment ot a 

permanent society by providing accommodation for wives 
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and tamlies on the mines. The sooial pl"Oblam presented 

by the aggregations ot single young m.~ found in industry 

is great. Yet to oonnnoe any who are, understandably, 

tempted to think that a aooial pl"Obl• is too vegue e thins 

to tackle, it sho\lld be pointed out that this eocie.l problem 

can be measured in tenns ot lite and death. There is e. . 
suggestion ot this in the high tuberoulo8's mol"tf:111 ty 

figures (asa well as total mortality figures) among the 

labourers trom other oowitriee es oompered w1. th southern 

Rhodesian workers. A more atrUdng axempl~ is desori~ed 

by De :eriey (1945) in an article on the policy of social 

stabilization by the Katanga Vining &ion. The position 

was that a shortage ot labour was dneloping, as there 

were not enough workers to work the mines as well as keep 

up the agriculture ot the country; and seoondly, miners 

went hom often after only a t months ot employment, and 

1 t waa un onomioal to be oonatently transporting thm to 

the mines. As a result, wives and tem1l1es w re encouraged 

to settl at the mines, end taoili ti es were pl'Ovided tor 

these. Th author stetee that this hes been the only 

effort in Atrioa to make a perman nt society in labour. I1i 

hes bome fruit, as s.bown by a great decrees in the death 

rate (51/1,000 in 1926, down to 4/1,000 in 1939), end an 

increase in the birth-rate. 

B. Urban and rural. 

The Public Health Rep:,rt, 1952, states that the iJJ1D.ediate 

need 1a tor beds, rather than oase-t1nd1ng methods, end 
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go s on to say: "It bas therefore be suggested that 

a tuberculosis scheme should be instituted end be based 

on outpatient clinics aa an integral part of the Regional 

Preventive s nice, but becked by an imme iate increase 

in beds for tuberculous caa a e1 ther in special institutions 

or in ings ot existing hospitals. These· clinics could do 

yeoman work in tuberculin testing ot tho young, in giving 

B.c.o. 'to the negative reactors, and in investigating 

those pos1 ti ve to e ~tandard Mantoux test" . The need 

tor better housing and better nutritl.on is stressed • . 

Th 19115-4 PUblic Health Report tor Bulawayo states 

the need tor special hospitals tor the isolation ot 

1nteot1ous oases so as to awld sending the beck to the 

Reserves, end tor legel measures tor the entoroed r moTal. 

of such oases. subsequent r ports r co end a systan ot 

pro'Vis1on tor the temily when th breadwinner is laid low 

so that the :patient wL 11 come tor treatment, and improve-

ent of the nutrition and 11 Ying accommodation ot the 

J\t r1 cans. 

Comment: 1th reterenc to these sugg st1one, one may 

enlarge upon the need tor beds mention • thout. adequate 

hospi ta.l beds, no oontaot-t1"8olng o n be carried out, e 

severe handicap to th control ot tuberculosis. ass 

.miniature radiography ot particular groups is elao severely 

11ml ted in 1 ts usetulness. At the present time 1 t is 

n essary either to refuse tr atmant to a gr at number of 
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sutterera • or to t.reat a larger pl"Oportion tor only about 

three months. 

As regards the. t.ubel"CUlln testing and B.c.o.vaocinatJ.on 

ot the young in ol1Dics, experience trom the present survey 

suggests that 1 t la 1mpnct1cal to do school ohiltren in 

clinics, as only e very small pl"Oport1on ere in the large 

towns. As tor the voluntary inoculation ot pre-school 

children at olinios, it 1a tbought that would only be 

sucoasstul attar e ••rr intense propagan4a oampaign; the 

response to the testing and Taoclnat1on ot industrial reoru.1 ts 

has been -..ery poor. 

The PUblic Health Report also speaks ot ff1nvest1gating 

those poai t.ive to a stan4al"4 antoux test". It is suggested 

on the basis ot the r•ults trom the .s.R. an4 X•l'aY 

1nveat1get1on (page 100 ) that in the pr!llitiya state ot 

t l e heal th aenice as 1 t is t~ay such inv stigation should 

be contined to those g1ri.ng a antoux reaction more than 20 

lllJll in diaeter. All suoll raaeto:ra abolll.4 N x-rayed, 81111 

arrang•enu 1'111 haie lo N made for th• to be biougb.t 

in to a town with the neoeesary tac111U. es. From the 35 

negative clinical examinations made on strongly positive 

reactors to 2 units ot x.o.T. (page, 1 ) it is felt thet 

clinical aamination ot these oTer-20 DDII reactors will not 

repay the time spent on it. In al.moat all cases found in 

this way to have rad.1olog1oal ffldence ot actinty, the 

disease will be early, and a quiet r~me at the school 1 tb 

provision of extra protective foods, will be a teir guarantee 
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to the child ot an unnentrul recovery. 

'l'o t\lrn to J'eOQIUDleD.d&tiOD" fl'Om Other COUDt11. 98 t 

various authors have suggested ways ot organizing a tuber­

culosis service. DOrmer (1~) says that caso-tincling 

should be done by combining tubel'Oulln-testing with mass 

r diography ot the positive reactors. sputum testing ot 

all oases round to be clisea eel will indicate which require 

isolation. He recommended the division ot tbe country 

{the Ullion) into regions, each with a tully-equipped 

regional bospital pl'Oviding ell treatment, and tac111 ties 

tor rehabilitation. Attached to each hoapi tel vo uld be 

one or more circulating mass x-:ray teams tully equipped 

tor tuberculin testing, ••• X-ray and sputum testing as 

well as ol1n1oal examination ot ouspoct cas s. The teem 

would investigate those gl'Oups ot the population most e.t 

risk. ch region ooUld ha'Ye simple isolation tec111tiea 

in each sub-regional area, tor the reception ot infectious 

oaaes prior to their adllliaaion to a reg1ona1 bospi tal tor 

active treatment, tor the permanent reception ot 

untreatable oases, and tor the housing ot convalescent 

oasea. Domer emphasizes the importance ot avo1d1I1g 

pl'Olonged mental strain and worry, and lays down that the 

family ot the breadwinner who ia in hospital with tubercu­

losis shoUld be protected against want while the patic t is 

undergoing treatment and rellab111 tation. A national, and 

not a local autho1"1ty, appl'Oaoh to the tuberculosis programme 

is, Dormer says, essential. 
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Baynes (1951) suggested in xenya the establishment 

or tuberculosis ollnios in large towm, 1th health Y:orkera 

to tind cases. He also said that tuberculin-testing should 

be done routinely in schools • There YO uld also be 

.Mr1ca.n Health orkers to v1s1 t oases, trace contacts, . 
and diasaminat.e anU-tuberoulosis p~poge.nda. 

De.vies (1946) describes a hospital-sanatorium which 

he runs in oonnection with a chain ot tuberculosis 

d1spense.r188 • independently ot the general hoapi tels. 

Re stresses the need tor mixing all oases together 

irrespective or the piognosis, al nee this is th only 

ay in which the people will be persuaded to come to 

the hospital, es they see a fair proportion ot the patients 

recover. Th ;3 establishment ot separate e.oco~dation tor 

the incurable, he aaya, would acquire a bad reputation tor 

the serv1oa. (This is 1n contrast to the id as ot DOmer 

and iles (1~6) who l:'aoOllllended the provision of cheap 

pavilion wards tor the treatable cases, and isolation 

colonies in the Reserves tor the untrsatable). 

It is not easy to suggest what sort ot tuberculosis 

schem• vould be most suitable tor Southern Rhodesia. It 

will pl'Obably be best organized on a national basis, end 

the t!Te regions at present used tor publio heelth purposes 

would be used tor the execution ot a tuberculosis service. 

Regional hospitals, with the use ot wards in the existing 

Government bospi tels, might be established. Th se regional 

hoapi ta.ls would be tull.y equipped to give all sul'gical 



and medical treatment tor tuberculosis, and W> uld take 

in oas s trom the area hospitals and olinics Vthich 
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r quired such special treatment. orld.ng in conjunction 

;1th the regional hospitals would be health visito1~ 

(African) whose task ould b the tracing or contacts 

and tho tollowing up ot oases which have retu ed home. 

In th~ meantime Native Hes.1th Demonstrators can be trained 

to do some ot this work. 

one ot the greatest tasks will be to aohl eve the 

cooperation ot the Atrl.oens in th·e all-important work ot 

tracing contacts end persuading those Ydlo tell 111 w1 th 

tuberculosis to come to hospital. Another '1l 11 be the 

dissemination ot anti-tuberculosis pmpoganda. It is tor 

these two ends in particule.r that we need to know something 

or the .Atric,m•s inner lite: his bell«t's, habits ot thought, 

'Wt& and concepts ot disease, partioularly ot tubel"CU.los1s. 

e should know else the natural lines ot authority, end 

through which channels we sboUld sxpeot propogenda e.nd 

influence to percolate most readily. In approaching the 

concrete problem ot tuberculosis, we should not target the 

spiritual realms through wbioh e have to pass. 

B>le ot the .Afrioan in a tubezoculosis service. 

AS much responsibility as possible should be given to 

the Africans; 1 t is highly deairable that as :fer as they . 

can they should menage their own tuberculosis service. 

such a process would be i-raught in th eerly stagtls with 

1nett1c1 eno1 es and mistakes, but in the long run 1 t must 
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pay to have the African respon lble to his own people, 

and answerable hiuelt tor what he does; instead ot bd.ng 

responsible to a senior EUropeen who has to take the bl81le, 

and whose only outlet is to reline himself in no stringent 

fashion ot his opinion ot his junior. As things are, (in 

all walks ot lite)• there ls 11 ttle stimulus to the African 

to •ork herd end eot in e responsible fashion. 

Vital statistics. 

i3ry arrort should be mad to imp:rove the vital 

statistics on Af'rioans. 7fflll ot the figures obtained f'rom 

the public health reports tor this study hav bean or any 

value. The '1\lberculosis Research Committee, 1932 • noted 

the same dittioulty in the union ot uth Atrica and 

observed that better vital a\at1st1os ar essential 1n 

order to achieve impl'Ovanent in any branch ot public health . 

The corner-atone - 1n41T14ual. resis'tance. 

sound physical health is the only sure toundstion on 

hlch to base a campaign age1nst tuberculosis. This means 

raising the standard ot living of the eople, and though 

· 1 t is not directly in the hands ot the medical 1118.D the 

need tor it must be recognized. .Raising the standard rL 

living means, in the towns end on mines, p:roper teeding, 

adequate housl. ng, recreation and well regulated hours ot 

work. Until a satisfactory lffel is reached, we may ren:,ve 

th scum ot tuberculosis trom the surtece ot the African 

pool , but 1 t, • 11 keep rising tram the bottom. In the 

Reserves the standard oan be, and is being, raised by help 
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and education in agriculture. hatner the means, the 

end is very necessary; and not the lee.st of 1 ts 

functions w1 ll be to act as the comer-stone upon which 

we may build an ettective oempaign against tuberculosis. 

?.rogra:rmne or 1mmed1. ate pre~ !!ti ve measures to be carried 

out by n indi 'Yidu~l;. .!:!S!one.l heal th department. 

Bearing in m1n4 the object ot breaking the cycle ot 

transmission ot large doses ot infection trom one 

individual to another, this mey be stated as follows: 

1. Careful follow-up ot all inteotious ces~s discharged 

ti-om hospitals. For this, etficient liaison is required 

1th all the hospitals in the r ion. The initial :mquiry 

should be done by the health inspector, and .subsequent 

visits paid by the Native Health Demonstrator, who ~11 

report to the Heal th Inspeotor. 

2. Investigation ot the contacts ot all cases reported. 

As time goes on and more Health Ins ctors and Health 

Demonstrators become available, this work cen be oovered 

more tully. Diseased contacts who ere 1ntect1ous are the 

ones ho interest us at this stage; 11 ttle can be done 

tor any found to be sutterers trom early or non-infectious 

. disease other than to advise them as regards dil"t and r st. 

Fortunately perhaps, the Health Inspector's visit will not 

reveal early oases to him, so that no ethical problem v4. ll 

be Cl'. atea.. Those wl th advanced, int'ectious disease "'ill 

be evidently 111, and can be sent for an x-ray. The 
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hoapi tels vi 11 usually accept those who are oureble; 

the incurable ones will be added to the He 1th Inspector's 

follow-up list. 

'1.'he use or B.c.o.vaooination. 

TUberculin t sting end B.C.G. vaccination represent 

the bet method or direct reventive attack on the disease. 

Underdoveloped countries such as south rn ~odesin wh1oh 

have been heavily invaded by tuberculosis are consl der xi by 

sone to be the ideal places in which to use B.o.a. 
~ of g1Ving B.C.G1 It is neceasary to decide whet 

policy is to be edopted in the use ot B.C.G. Beet (1955) 

consid~rs that the bast age, in a country where the 

s nsitivity rate is more than l()J by the ege ot 5, is h, an~ _ 

=,11 smtcrtJI&_ 10:lu:i:l. The graph on sensitivity rates in 

school children in southem Rhodesia. (a:ftor page g4- } 

shows that the most rapid rise in rates occurs, in boys, 

trom 8 years or age and in girls two or three y rs later. 

The ore tuberculosis there is in a community, the earlier 

and slighter is the amount or contact r uired to produce 

this rapid rise; tor instance 1n s. lhoGesia it occurs soon 

after going to school, hereas in Uganda, with less 

universals nsitivlty, it is at the eg of about 20 (see 

page 32) 1. e. soon s1't r te.ldng up work. JuJJt be.tore this · 

p eriod, wherever it occurs, is likely to be tho best age 

for giving B.c.o. Anoth r point to consider is the period 

or greatest danger tor contracting tuberculosis. Though 

school children certainly develop th disease, the maximum 
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danger appears to be Just atter taking up 1ndustr1el 

employment, 1. e. rro:n the age ot about 17. This is 

undoubtedly related to the chSDge ot environment, whioh 

does not occur when the chili goes to the kraal school. 

rlo· e:ter, though a tew ot such children are to be tound 

in secondary schools and e. very tew in kraal schools, 

the great majority go home after leaving the krael 

school and are 1naccess1bl to the needle • .Anoth r, 

minor, point to consider is the ag ot maximum conversion 

by B.c.o., which eppeal"S to be in th younger children. 

Thus in general it is the younger children whom we 

ish to protect. 

At the same time, oons14erat1on must be given to 

the duration of the proteotion g1vci by B.c.o. 9~ ot 

the children inoculated at Dangare Sobool, and tested at 

a months, were still positive then. .H.o.Monograph No. 

12 (19~) states: wup tot years after vsoc1nat1on, 

there is no evidenoein any ot our studies ot a ioss ot 

tha allergy produced by standard-strength vaccine". The 

later toll.ow-up tests ot the Umtali schools will be ot 

great interest. 

It has been claimed that it.o.G. only remains ei'faotive 

for 2 - 3 years; tor this reason the use ot the Vole 

baccilJ.us, whose ettadt is longer, should be considerod. 

It has bean tried in Northam Rhodesia but round to have 

a rather high oomplioation-rate. ells himselt, at a 

recent conf'erenoe, gave hia opinion that the Vole baoillu8 
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general use. 
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It the ettect ot B.C.G. only lasts tor two or three 

years (though the w . H. O. onograph just quoted sug ests 

thet the period is longer) this means that, theoretically, 

e cvtain pl"Oportion ot these inoculated children will 

acquire a natural kt ction dul'ing these 3 years, but the 

rast will revert to negative, end we are ett with a 

population ot school children aged 10 ot whom (as shown 

in Figur 3) 6~ are neget1Te reactors . In other words , 

e have roteoted those children tor three years trom 

tub rculosis, but beyond that nothing has be n chieved . 

hat e mey hope tor, however, is that th period of 

protection is really much longer. 

Practical considerations . Having decided that the 

6 - 8 group of school children is the moat important tor 

vaccinating, the question eris s how this is to be carried 

out . In practice, whenn r a school is "fisi ted (most 

being kraal schools, up to Std .III) ell the children in 

that school are i7ated and the negatives vaccinated. 'l'he 

Dist.riot Inspector ot Atrioan Schools stRtes thet ther are 

about 50, ooo children in schools in the region. It 830 

ohil4r ar done every fortnight, (pagef.t~ij ), end there 

are 36 school weeks in a year, 1 t will take 3i- years to 

cover th region once. A child spends, et th most, 5 

years in the kraal school, so that by no it ill be time 

to start again . 



Another period at which it would be very useful to 

give B. C.G . is when the adolescent first comes to work in 

the town. As things are , however , it is impossible to 

collect such recruits systematically prior to employment . 

An attempt has been made to inoculate them at a certain 

place and time by asking finns to send all new employees in 

the previous month to be tested . Not only is the response 

to this very poor , but at least 80% are tuberculin positive 

when tested and very few inoculations are done . (The crude 

rate for all industrial workers tested was 83% - page 88} 

Intended method of determining the effectiveness of B. C. G. 

As coverage of the region by the inoculations becom8'1J 

more complete, a record will be kept of all tuberculosis 
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oases notified who have been tested in this way , and a 

comparison of natural positive reactors with those given 

B.C.G. , and with any not tested at all, will lead to an 

assessment of the value of B. C. G. based truly on its protective 

qualities and not merely on its production of allergy to 

tuberculin . 

Remarks on the system of using B. C.G. in schools . 

The method used in ·;,his region is that of ad.ministering 

B. C.G. to all school children in t he first instance , and then 

to school entrants. The question which will now be discussed 

is : is this an effective method of dispensing B. C. G., and if 

not , can any better be devised? 

Certain rough figures may be used tor the purpose of 

argument . 



145. 

The African population of the Eastern Region is 

about 400 ,000. About 50 , 000 children are in schools . 

suppose that a certain fixed proportion of the population. 
are infectious tuberculosis oases. Let us say that the 
great majority of Mantoux-positive reactors have an 
immunity to tuberculosis, and that only the highly allergic 
reactors who had a large initial infection are liable to re­
infection. In this way it is the Mantoux- negative reactors 
who constitute the susceptible population , say 50~ of the 
whole population or 200 , 000. Let us say that as tuberculosis 
is slill apparently on the increase, e~ch infectious case 
renders, on the average , 1.1 other persons infectious . 

Of the 50 ,000 school children , let us say that 56% are 
Mantoux negative (the figure discovered in this survey) , i . e . 
28,000. Of these perhaps 90~ or 25 , 000 are injected and 
converted to positive by B. C. G. 

Let us say that the effect of B. ~.G. lasts 4 years , and 
that it will take 3 years to complete the inoculation of the 
whole school population. 

Finally, let us say that the average period of survival 
of an in1'ectious case is one yearJ though nowadays with the 
increasing chronicity of Bantu tuberculosis this may be an 
under- estimate . 

In this way 25 , 000 out of the susceptible population of 
200 , 000,or 12. 5%,are protected by the end of 3 years, and this 
protection continues over another year, i.e. the period 
required to exhaust the average of the infectious cases in 
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existence. Since tha number of susceptible subjects is 

in this way diminished by 12.5~, the number of effective 

contacts will diminish by the same amount; in other 

words, by the end of the 4th.year, the number of infectious 

cases is diminished by 12.5i. 

As the years go on, supposing that the inoculation of 

children in the first 3 school years is kept up and repeated 

every 3 years, there will mlways be this proportion of 

children kept protected, or rather, since the effect of 

B.C.G. is being said to last 4 years, 12.5 X 4/3 • 16.7~. 

In addition, about 20~ of the protected children will 

develop natural infections while protected by B.C.G. (see 

Figure 3), and these may be considered to have a permanEllt 

immunity; so that each 3 years another 2oi X 12.5~ • 2.5% 

will be subtracted from the total susceptible population, 

until after a period of decades a maximum of 20% permanently 

protected in this way is reached. 

With this policy continued over twenty-five or thirty 

years, therefore, we may expect the proportion of susceptibles 

protected to increase, from 17i after 3 years, to 37% after 

30 years, and the number of infectious cases will diminish 

likewise. 

In spite, therefore, ot adopting assumptions generous to 

B.C.G., we find that it can produce no greater c,lil'V\i~«-tio"'-

of infectious oases than 37%, over an indefinite period, if 

the present metb.od is used. TUberoulosis· will be reduced, 

but it will undoubtedly continue to flourish. It is 
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really worth while. 
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The alternative is one which recuires a great deal of 

organization and inter-departmental cooperation, and a 

considerable increase, at least temporarily, o~ health staff. 

It consists of testing and injecting the entire population 

within the space of two yean. If 85i of the (say) 200,000 

negative re1ctors are thus protected successfully, and B.C.G.'s 

effect lasts for three or four years, the number of infectious 

cases at the end of that time will be diminished to 15%. 

Though many of the figures used in the above discussion 

are very fanciful, they do serve to make an adequate 

comparison between the two systems of vaccination. 

The second method is too heroic for use at the present 

time, but some such programme should be considered, as a far 

more effective alternative to the vaccination only of school 

children. 

Use of strongly positive reactions for case-finding. 

This subject is discussed above (page 107). There is no 

hospital accommodation available in the Eastern region to 

cope with sufferers discovered by this method; yet children 
attendi. ng a school, constantly under the eye of a teacher, 

have a much better chance of resting and adopting other 

suitable therapdlltic measures than the ordinary run of Africans. 
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Other Aspect!:!_. 

Other aspects ot tuberculosis control - after-care 

and occupational therapy are important from the preventive 

standpoint in that by ensuring the cure of cases they 

diminish the incidence or subsequent breakdown into en 

active and infectious oase. ·rbey are all facets which in 

southern Rhodesia are in their infancy; but they are 

growing, and will come in time to play their pert in the 

ettective prevention of the disease . 



APP:FNDIX I. 

HP~TORY OF TB AFRICAN P IDPL I BEFORE 1890. 

There is evidence that a race existed in south 
Africa (i . e. Africa south of the Zambezi and Kunene 
rivers I before the Bushmen , but it is clear thAt the 
latter had been in possession for some thousands of 
years before the advent of the Hottentot and Bantu 
races approximately one to two c ~nturi es b e:t'ore the 
discovery of the Cape of Good Hope by :Eu.ropeans in 
1492 (Theall , 1919) . Overt is neriod the Bushmm 
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had occupied. the whole of the African continent as well 
s charge tracts of !ilrope and ARia , but by the year 1500 

they had bem entirely destroyed in all arts north of 
th Zambesi River , except for a fen small isolated. groups . 
By the time the E.lropeans began to colonize south Africa , 
the Bushmen had been driven by their stronger and more 
intelligEnt opponents into the more arid and mouhtainous 
central parts of the country , from hich, hm~ever , they 
were still waging a form of guerilla warfare on the 
intruders . The Hottentots and Bantu, following the 
prec ed. ent of other conquering rec es further north , often 
saved the young females from the general destruction of the 
Bushmen , and among their descendants today there is doubt­
less a small admixture of Bushman blood . At the present 
time there are very few Bushmen remaining in south Africa , 
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and these are mainly in the region of the Kalahari Desert 

towards the west coast. 

The Hottentots appear to be the product of a union 

between a band of ancient .F.gyptians, perhaps soldiers , who 

migrated to the region now known as Somaliland, and the 

Bushmen women whom they captured there. It is thought 

that they migrated from here to the region of the Great 

Lakes, and after an unknown period of time were forced to 

move south-west from here by the wave of Bantu people who 

began to move south from Asia minor , occupying the Lake 

Region and advancing down the East coast. Before reaching 

the Zamb esi valley, the Hottentots were fore ed. to move 

towards the west coast because their cattle were killei 

off by the tsetse-f'ly in that region , and their subsequent 

course was down the west coast to the region south of the 

Orange river. For this reason they ere never in Southern 

Rhodesia. Their arrival at the southern shore of Africa 

must have preceded that of the first Portuguese explorers 

by less than two or three centuries . 

The Bantu are the race who today occu;py almost the vilole 

of' the southern part of the African continent , and of whom 

all the tribes living in southern Rhodesia. are subdivisions . 

Their forbears entered North- Eastern Africa at some time 

after the Hottentots , and became intermingled with the races 

ho were already 11 ving in the continent; the hami tic 

family in the north , negroes along the south border of the 

Sahara , various lighter coloured communities of Asiatic 



blood south of the Red Sea , and Bushmen occupying the 

rest of the continent. The Hottentots would then be 

somewhere between the Gulf of Ad en and Lake Tanganyika . 
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Theall even suggests that at this early stage Arabs 

and Indians may have been mining gold in Rhodesia , and 

speculates at length on the lJI.Ysterious visitors who in 

ancient times must have visited Southern Africa and 

constructed Great Zimbabwe a.nd the other mines and 

fortifications found between the Zambesi and Sabi rivers . 

In any case he oonsid ers that the weal th of Solomon the 

king of Israel , brought in Phoenician ships by collaboration 

with Hiram the king of Tyre (and recorded in I Kings , 

Chapters 9 and 10) , was obtained on the East Coast of 

Africa . The Bhoenicians , who could. have given valuable 

infonnation about the people of that part , appear to have 

been very security- conscious and left no record of' thetr 

journeys . In the first century a . d., the Greeks found 

Bantu as fer south as 7°s, and there were also Arabs and 

their Indian servants on the coast , trading and intermarrying 

with the Bantu . In the second century the Bantu are 

recordm a.t 10°s, and by the 10th . century an Arab writer , 

who describes them accurately , announces their presence 

south o:f' the Zambesi , in the northern part of what is now 

Mashonaland and the territory between it and the coast . 

This people had migrated from the country adjoining 

~he trading station of Rhapta , someNhet south of Zanzibar , 

and had the blood of Arabs and Persians , Indians and even 



Greeks mixed with tha.t ot Bantu in their veins . They 

were thus of superior intelligence, as illustrated by 

the feat of crossing the Zambesi . /hen found by the 

Portuguese in 1508 , they were mining and smelting gold 

for trading with the :Mohammedan comm.unity at Sofa.la. on 

the coast , whose blood was a mixture of Arab and Bantu. 

They calls:!. thanselves Ma Karanga , and were probably the 

ancestors of the tribe that bears that name today . They 

did not go farther south than the Sabi river, and remained 

near the coast . 

iv . 

It was some centuries before more groups followed then 

across the Zambesi . The Bantu who passed through or 

settle:1 in southern Rhodesia consisted of two groups: 

Th ere had been much overcraw ding and war.fare in the region 

of the Great Lakes , causing some of the Bantu to move right 

over towards the west coast . As the /estern parts became 

more occupi ai , groups began to drift southward from the 

Great Lakes and down the east coast; by degrees they 

crossed the Zambesi and found their way farther south to 

what are now the Union of South Afrida and Bechuanaland . 

They includai the Ba.auto and Ba.Venda tribes. Before the 

beginning of the eighteenth century these were followed over 

the river by a people who were the ancestors of' most of the 

tribes now known collectively as the MaShona . This tribal 

group had come from somewhere west of Lake Tanganyika , and 

they remained until driven to the north- east by raiding­

parti es sent in their direction by Mzilikaze about 1834 . 
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Among these tribes were the Va Rozwi , who exercised to 

a small degree the authority of a ruling clan until the 

invasion of the AmaSwazi and .AmaNdebele (Matebele) . They 

crowned their kings e.s rulers of the Mashona , and claimed 

direct contact with the Mwari , or God of the Cosmos . They 

evidently ha.d a higher culture than the rest , and appear 

to have established almost a State Government , rcmaining 

on frimdly terms with their subject tribes. These tribes 

were disunited , fighting amongst themselves, end they also 

almost completely exterminated the Bushmm who had live:1 in 

the country. Their clans continued to migrate into 

southern Rhodesia. until the end of the eighteenth century. 

They- differ from the Ma.Karanga in personal appearance, 

having coarser features and being blacker in colour and 

somewhat stouter in build. 

The second group came from the region of the Guinea 

coast in the north-west , crossing the Zambesi during the 

fifteenth and sixteenth centuries , and passed through 

southern Rhodesia to the south- east ooast of South Africa , 

so that their route of migration crossed that of the first 

group. On reaching the coast , some of the tribes moved 

southwards; others northwards , including the Tongas , 

Shangaans , and swazis . The Shangaans (.AlnaSbangana) 

settled in the south- east corner of Southern Rhodesia in 

1866 , but were robbed of their fighting power by the 

Portuguese. The Am.a swazi also came into the country , 

conquering the VaRozwi , but aft er only a fen years they 
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passed on to f'onn the core of the ANgoni o:f Nyasaland 

and Northern Rhodesia . A group who did not move north 

or south but remained in the region of l atal were the 

Zulus . In the destructive wars of' Tchaka ealiy in the 

nineteenth century , the .AmaNdebele, a manber of thie group 

closely related to the Zulus , were driven under their 

chief zilikaze westwant. lihcountering Bo r anigrants 

moving northwards from the Cape Colony , they turned to the 

north and occupied. the south-western art of Southern 

Rhodesial They were a warlike and highly disciplined 

nation , and the Mashona tribes were quickly subjugated 

or expelled , some of the women however being kept , tm 

that now there is an admixture of Mashona blood in the 

atebele nation . 

In the meantime the aKaranga had suffered a 

succession of disasters . For several centuries they had 

continued their profitable trade in gold and ivory with 

the Mohammedan comm.unity at of ala , and when the 

Portuguese formed their first settlanent on the south­

eastern coast , the aKa»anga occupied. the territory now 

called ashonaland and the seaboard between the Zambesi 

and cabi rivers . Before the commencement of the 

eighteenth century the tribe was broken up by war, and 

after this they suffered severely at the hands of the 

ANgoni from Nyasaland in the north, and also the Shangaans 

moving north from Natal . 1th the flight of the MaShona 

eastward from the atebele, the deflated aKaranga were 
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further molested by these, and finally they and the 

:MaShona alike were brought under Sl bj ectt. on by the 

:Matebele. They are now included in the MaShona group. 

In 1890 when Rhodes' column eni.red the country 

and set up Fort Salisbury, the l~atebele were occupying 

mainly the south-western part around Bulawayo, ·phere 

their chief, Lobengula (son of Mzilikaze) had his capital. 

They were a strong, v~arlike tribe, holding sway over the 

neighbouring MaShona and MeKaranga . 

These two groups are now together oiled the MaShona; 

but it is clear from the above that a differentiation 

should be made between the MaKaranga on the on ehand, and 

the many little groups that makeup the remainder on the 

other. 

Of these latter, the three main sub'd.1 visions ere the 

VaSezuru (the V in these names is implosive, and is 

correctly written 1'), the Va?tanyika, and the MaKorekore. 

Thus the Mashonaland of today may be divided into four 

parts according to the tribe principally occupying it: 

'the Fort Victoria region peopled by ,aKaranga (or VaKaranga 

as they call themselves), the Salisbury region occu,i ed. 

by the VaSezuru, the Umtali region containing the VaManyika , 

and in a large area south of the Zamb esi, the MaKorekore. 

There are also rmny small er tribes related to the last 

three groups , including the VaJibzwi in the Sezuru area. 

(For distribution of tribes, see map, ffp.t:,~e-t. JI . ) 
The history of the MaKa.ranga is of particular intel'est. 



Today they are a downtrodden , pitiful nation , look«l 

upon by black and white alike es the most stu id and 

indompetent of the tribes in Southern Rhodesia . Yet 
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they are people whose I!lnpire the Portuguese explor rs 

described in glowing terms , with its King , the Monomotapa , 

in his great palac e. It was they that had the 

initiative to cross the Zambesi c t u ries before their 

peers , and to dig and trade gold . They have even been 

credited by one writer (Bullock , 1950) with the construction 

of Great Zimbabwe. In spi t e of their present state , in 

the future there is perhaps more to be hoped for from then 

than from any other tribe in the colony. Theall (1919) 

writes : "There is no other tribe in south Africa wldch 

has so many individuals bearing trac es of Arab , Persian and 

Indian blood as the MeKaranga , which is due to the long 

continuance of Asiatic intercourse with them in past times. 

All who have dealings with than state that , though now 

spi r1 tl es s and degraded through constant strife and 

oppression durina more than two centuries , they possess 

greater latent power of advancement , especially in 

mechani cal arts , than any other Bantu in the country 

(South Afri ca)" . 

Other tribes on the borders are: 

North and north- east: VaTawara , VaChikunda , VaKude. 

These peoples , descended from the first group of im.migrents , 

live in the remote Zambesi arf':.as , and differ somewhat from 

the average MaShona . 



ix. south- east: BaHlangwe and VaNdawu , both members of the 
Ma Shona group who have mixed with the invading Shangaans . 
south: the BaVenda and WaRemba. , in the Limpopo valley. These 
people are advanced . They practice circumsision and show 
suggestions of semi tic , probably Arabian , culture on Bantu 
customs. Their language is different from that of the other 
tribes. They may have been the "Moors" found by the Portuguese 
at Sofala . 

other ~ribes living near southern Rhodesia , from whom 
members are commonly recruited for the mines , include the 
ANgoni and Yao from Nyasaland , who were formed in part at least 
from a nucleus of Am.aswazi from the south. Tribes of Group I 
yielding many mine racruits are: the Chewa , Nyanja and Tonga 
from Nyasa.land; the senga from Northern Rhodesia ; and from 
Portuguese East Africa, to the north the Sena and farther south 
the VaNdawu. From Portuguese .t!iast Africa also come many 
AmaShangana ( of Group II) • 

According to the Rhodesia - Nyasaland Ibyal Commission (1939 ) 
under Lord Bledisloe (see map Appendix II) , the population of 
Nyasaland is very much denser than that of southern and Northern 
Rhodesia. In Nyasaland almost the whole country then had more 
than 25 persons per square mile , and a large part to the south 
had more than 50 ; whereas in southern Rhodesia 25 was only exceeded in a very small area around Bulawayo . Present-day estimates give much higher levels for southern Rhodesia and probably also for Nyasaland. 

The commission published with their report maps showing the tribal distribution and distribution of population in the Rhodesias and Nyasaland. The main features of these are shown in the map , Appendix II. 
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ADDl!.'IfJJUM TO TART,':. ...!h_ 

Derivation of fol'mula for Comparative 
sensitivity Index {C.S.I) 

In the indirect method of standardizing: 

standardizing factor (S.F) = Rate 1 of standard 
In ex rate (I . s. R) 

standardized sensitivity rate (s.s.R) = s.F.X crude s.R. 

C. s.I. 

--

. -

: crude s.R.X rate% of standard 
tndex s.R. 

= s.s.R. 
Rate% of standard. 

= Crude s. R.:.C 
n ex s.R. 

= Crude S.R. 
tndex s.R. 

of standard 
ot standard 

Crude positives 
'6tal positives X lOO 

Index positives 
Total positives X 100 

= Crude ;positives. 
Index positives. 
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ABIB F. 

Siae of reactions from heated tuberculin compared with 

those from normal tubercQlin. 

Reaction liegative Positive 
@ize rsctors reactor1 :rOTAL. 

+ 8 1 1 

+7 

+ 6 

+ 5 2 2 

+4 2 2 4 

+ .3 .3 5 

+ 2 3 9 12 

+ 1 
, 

15 21 0 

0 16 11 Zl 

- l 8 8 

-2 l 3 4 

- 3 1 1 

- 4 l l 

- 5 

-6 

-7 

- t. 

TOTAL 32 57 
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Tuberculosis in the Bantu of southern Rhodesia 

by 

D. H. Sherman 

SUMMARY 



S UM M A RY. 

PART I. Review of the relevant literature. 

1~ The home life and social background of the Bantu. 

The MaShona have a patriarchal tribal system 

based on their belief in the inheritance by the S'.)n of the 

father's spiri t . Gov ermnent is democratic and through the 

family heads. Religion plays an important part, and has 

both socializing and debasing elements. Disease is 

regarded as having a supernatural origin, and the attitude 

towards it is fatalistic. 

A severe social upheaval with resulting maladjustments 

both in the towns and in rural areas has resulted from the 

colonization of the country by the British. A reorganization 

of urban locations is required~ and .Africans both urban 

and rural should be encouraged to govern tha»,selves. 

II. The special nature of tuberculosis in .Africans. 

Under natural conditions the usual acute form of 

tuberculosis found in the Bantu under industrial conditions 

does not occur. Even under industrial coniitions, 

tuberculosis has recently t ended to becone more chronic in 

the African. Whether active disease occurring during 

employment is due to the original or a secondary infection 

is a matter of dispute. Racial differences in reaction to 

tuberculous infection are probably less important than 



environmental changes affecting industrial workers. 

III. The history of tuberculosis in S:>athern Rhodesia. 
It is unlikely that there was tuberculosis before 

1890. The subsequent course of the disease is traced. 

IV. Tuberculin sensitivity. 

Most of southern Rhodesia has been shown to be well 
"tuberculized", both in town and country, as have most 

other parts of Africa. On going into industry, those who 
are tuberculin-positive are more likely to develop the 

disease than are the tuberculin-negative. strong positive 
reactors have greater tendency to develop subsequent disease. 

v. Morbidity and mortality rates. 

Although urban mortality rates seem to be somewhat 

lower than in the Union, tuberculosis is a serious pit>blem 
in the towns of Southern Rhodesia, and it has also gained 

a firm hold on the coun~ry districts. 

VI. The epidemiology of tuberculosis. 

In scattered isolated peoples, tuberculosis when 

introduced tends to die out. In urban areas it has a high 
endemicity and a high disease rate. When it is introduced 
to rural areas, overcrowding produces a high endemicity, and 
poor nutrition and living conditions a high active disease 
rate. On going into industry, those from areas of high 

endemicity have more resistance to the development of 



tuberculosis than those from areas of low endemicity. 

Towns and mines are the foci of infection, and from them 

it spreads to the Native Reserves. 

Tuberculosis has reached a fairly high degree of 

endemicity in southern Rhodesia. Most of those who 

develop it in industrial employment were probably infected 

at home before coming to work. 

VII. Non-pulmonaty tuberculosis. 

The proportion is about the same as in Eu rop e. Bovine 

infection is probably uncommon. Pott•s disease appears to 

be particularly common in the Bantu, both adults and children. 

VIII. Tuberculosis on mines. 

The ma jority of fatal cases occurring on mines die 

after repatriation. Many cases occurring on mines are not 

diagnosed. The morbidity and mortality from tuberculosis 

on mines is approximately the same as that in the Union. 

Silicosis only occurs after many years of mining, and 

predisposes to a very chronic form of tuberaulosis. Recruits 

from adjacent territories are several times more likely to 

die from tuberculosis, or any other cause whether disease 

or accident, than southern Rhodesian woriers. 

PARr II. FIELD WORK. 

1. survey of tubercumin-sensitivity rates in the Eastern 

Region, Sbnthern Rhodesia. 

5403 school children in general are 44% positive to 

5 T.U. of Koch's Old Tuberculin, and 1488 children were 34% 



positive to 2 T.U. There is a marked age gradient. 

Low-lying areas, not towns, have higher rates. Boys 

have rates 10% higher than girls. The most rapid rise 

is from 8 1D 11 for both sexes. Family spread was studied. 

5 T.U. is preferred as the pre-vaccination test. 

Industrial workers have an overall rate of 83%, 

increasing wi tlh age, but only for a few months Viii. th 

duration of employment. Employees from Portuguese East 

Africa have a higher rate than those from southern Rhodesia. 

II. The criterion of a posi ti.. ve reaction in the Bantu. 

Thennon-specific" factor described by W.H.O. is present 

in the Bantu, but there is little overlapping, the minimum 

being reached at 6 mm diameter, which is therefore regarded 

as the criterion for a positive reaction. An experiment 

using boiled tuberculin is described. 

III. The significance of differences in the nature of 

positive reactions. 

270 erythrocyte sedimentation rates were done on 

positive reacting children, and 46 of those with raised 

E.S.R's were X-rayed. 

There is a correlation between reactions of over 20mm 

and with high sedimentation rates, and also between such 

reactions and evidence of chest disease. Children giving 

such reactions should be x-rayed. 

IV. B.C.G. conversion rates and complications to B.C.G. 



The overall rate in 765 children was 98.1%. 

Complications were all of a minor degree. The reversion 

rate after 6 months, among the younger children, was 7%. 

The size distribution of B.C.G.-induced reactions is studied. 

V. Field methods to be adopted. 

The technique of giving injections and field 

organization are considered with a view to achieving the 

maximum speed and efficiency. Experiments relating to these 

subjects are described. 

PAR!' III. GENERAL CONCLUSIONS. 

The general picture presented is briefly reviewed. 

There is need for more knowledge about the MaShona and their 

attitude to disease. 

Radical measures are justified to deal with a newly­

introduced disease. 

Prevention. 

Active disease, and not infection, must be eradicated. 

The principles underlying perpetuation of active disease are 

stated. 

Prevention is then discussed under two headings -

General considerations, and aspects particularly applicable 

to a regional health office. The method of applying B.C.G. 

vaccination in the field is discussed. 

Appendices I to rv. 
These comprise a brief account of the history of the 

Bantu, two maps and tables. 




