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Ihe possibility of treating tuberculosis patients 
at home has recently been exhaustively discussed 
(Shennan, 1965); further, the role of the general 
practitioner in a domiciliary scheme has been 
evaluated (Rochester, 1965).

Although the study described here was under
taken in a general practice in Zambia some few 
years ago, it is felt that it has contemporary 
relevance in Rhodesia to this limited aspect of 
the problem; the study illustrates the development 
of a general practitioner scheme for children in 
an urban area, based on a local health centre.

Introduction

In 1960 tuberculosis was generally accepted as 
a major public health hazard in Zambia (Gear, 
1960), and by the end of the year it was re
cognised that it was an increasingly serious 
problem amongst the children of mineworkers 
at the Zambia Broken Hill Development Co. Ltd. 
Routine investigations were made amongst 
workers and mothers attending the ante-natal 
clinic, but for the detection of cases in children 
reliance was placed on the tracing of contacts 
of known adult cases. This method was clearly 
inadequate; one obvious reason for this was that 
children frequently returned to the mother’s home 
village to be cared for by the grandparents for 
long periods and could become infected at this 
time. As a first step in planning measures to 
deal with this situation an epidemiological survey 
was undertaken.

The workers and their families lived in three 
townships—-Makalulu Farms, Katondo Farms 
and the main township. The two farm township 
studies involved relatively few children (560 and 
695 respectively) and were used as pilot studies 
to develop and refine administrative procedures 
for the main township study. The results of the 
farm township studies were essentially similar 
to those for the main township and will not be 
further discussed.

Materials and Methods

As many children as possible between the ages 
of six months and 16 years were Mantoux tested. 
In the farm studies the upper age limit had been 
set at 10 years to avoid any possible bias owing 
to previous B.C.G. vaccination. In 1953 about 
8,000 school children around Broken Hill had
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been given B.C.G. (Briggs and Smith, 1957); these 
children would have been about 12 years old at 
the beginning of the survey, but 10 years was 
used as the limit to avoid errors in estimating 
the age when this was not accurately known. 
However, questioning the mothers revealed very 
few children with a history of previous vaccina
tion of any kind and it was considered that 
including the older children would produce negli
gible distortion. Nevertheless, any previous his
tory of vaccination (whether specifically for 
tuberculosis or not) was noted.

The lower age limit was introduced because of 
the general reluctance of mothers to subject their 
infants to injections, the doubtful value of Man
toux tests in this age group and the technical 
difficulty of taking chest X-rays.

0.1 ml. of 1/1,000 P.P.D. (10 TU) was in
jected intracutaneously into the volar aspect of 
one forearm (usually the left). The reaction was 
read on the third or fourth day and the indura
tion measured. All reactions of less than 5 mm. 
were taken to be due to non-specific infections 
and classed as negative, those of 5 mm. or over 
were classed as positive and the size of indura
tion recorded. Where children attended for 
reading on the wrong day the size was not mea
sured, but the reaction merely classified as posi
tive or negative.

All Mantoux positive children had chest films 
taken, usually 8-10 weeks after testing (longest 
delay, 14 weeks). These films were assessed by 
the Broken Hill tuberculosis unit.

The children were also examined clinically; 
particular attention was paid to—

(i) cervical, axillary or inguinal adenitis;
(ii) kyphosis of lumbar or thoracic spine;
(iii) disease of hips, knees or other joints;
(iv) skin lesions resembling lupus.

It was recognised that selective factors other 
than those deliberately imposed would operate. 
In order to minimise the effect of one of these 
factors, mothers were questioned about “absentee” 
children. Every effort was made to make it 
clear that no recrimination was intended, the 
injections were purely voluntary and the where
abouts of the children were required for record 
purposes only.

Thirteen families moved from the farms to the 
main township in the interval between surveys 
and were thus evaluated twice. Records were 
available for 11 of the families on both occa
sions; the total stated children were 47 and 52 
respectively (r > 0.9) and seven families gave 
identical figures on both occasions. From these 

results it was concluded that mothers’ statements 
about their children had a reasonable reliability.

Results
Mantoux Testing

Table I
No. ■ %

Children tested 2,070
Mantoux positive 132 6.4
Mantoux negative 1,919 92.6
Not read ............. 19 0.9

The Mantoux positive children showed a ten
dency to be clustered amongst small groups of 
neighbouring families (unfortunately this proved 
impossible to evaluate statistically). The im
portance of neighbours in epidemiology has been 
shown in Britain (Huston and Edwards, 1959) 
and this is presumably a reflection of the same 
factor.

Factors producing bias:
(i) Previous B.C.G. Vaccination.—In only 

four Mantoux positive cases was there any his
tory suggestive of previous B.C.G. vaccination. 
Two of these came from the same family; one 
of this pair and one other had radiological evi
dence of tuberculosis. This factor was therefore 
considered negligible.

(ii) Absentee Children.—The main township 
contained some 960 homes. Occasionally a home 
was occupied by more than one family, but as 
some were away on leave it is reasonable to 
assume that 960 represents the approximate total 
of potentially available families. Of these, 781 
(80 per cent.) co-operated in the study. Records 
were available for 770 of the 781 families; all 
the children were tested in 362 (46.5 per cent.) 
families. Full figures for the 770 families are 
set out in Table II.

Table II
No. %

Children in families (as
stated by mothers) 2,860

Children tested ............. 2,052 71.6
Children absent ............. 808 28.3

The whereabouts of the absentees are set but 
in Table TIL

Table III
No. %

Stated whereabouts: (of absentees)
At school (boarding) 311 38.6
In the villages ...................... 291 36.0
Over age (i.e., more than

16 years) ...................... 78 9.6
Under age (i.e., less than 6

months) ...................... 85 10.5
Unspecified and other 43 5.3

There was a tendency for the larger families
to have more absentees, but this trend was not 
fully analysed.
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The sizes of the Mantoux reactions were very 
variable. By contrast with some other studies 
(WHO, 1958), there was no tendency to bimodal 
distribution. The details are set out graphically 
in Fig. 1.

Fig. 1—Sizes of Mantoux reactions. Tottal 132.

SIZE OF MANTOUX MM.

Chest Films
These were taken in 115 of the 132 Mantoux 

positive children; two others were subsequently 
traced (Mines Nos. 1491 and 3206). The films 
were divided into four categories; the distribution 
of these categories is set out in Table IV.

Table IV
No. %

Radiological category:
No abnormal signs ........... . 65 47.7
Equivocal radiological signs 15 11.4
Signs of tuberculosis .... 35 26.5
Signs of other diseases ...  0 0

Children with equivocal films were X-rayed 
again after three months; of these 15, five had 
developed signs, five remained equivocal, four

became normal and one could not be traced.
The two missing children eventually traced also 
had signs of tuberculosis.

Taking all these into account, the total number 
of children with radiological signs was 42. This 
represents a maximum prevalence of 2.03 per 
cent.) (in 2,070 children) and a minimum pre
valence of 1.47 per cent, (in 2,860 children). 
The true figure probably lies somewhere between 
these two extremes.

Fig. 2—Children with radiological signs.

ACTIVE CASES

The films showing evidence of tuberculosis 
were further sub-divided according to (a) the 
clinical type of lesion; (b) whether the lesion 
was considered active, quiescent or arrested.

The results are set out in Table V. The two 
late children were not included.

As would be expected (Wilcocks, 1962), radio
logical signs tended to run in families. Amongst 
107 families with Mantoux positive children, 39 
families contained children with radiological 
signs distributed as follows:—

Amongst 86 families with one Mantoux
positive child ......................................... 26

Amongst 15 families with two Mantoux 
positive children .............   10

(In two families both reactors had X-ray 
signs; in six families only one reactor 
had X-ray signs.)

Table V

Radiological Signs No. Active No. Quiescent No. Arrested Total

Primary complex .................................................. 4 1 0 5
Hilar and/or mediastinal adenitis ...................... 8 18 0 26
Adult type ............................................................ 1 0 0 1
Calcified foci ................................................... 0 0 8 8
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Amongst six families with three or more 
Mantoux positive children ...................... 6

(In one family two of the three reactors 
had X-ray signs; in four families one 
of the three reactors had X-ray signs.)

Contrary to expectation (Wilcocks, 1962), the 
presence or absence of radiological signs was 
quite unrelated to the size of the Mantoux re
action.

Useful information about the natural history 
of the disease was obtained by classifying the 
children into age groups. Details are set out in 
Fig. 3; it is clear that the highest proportion of 
active cases was in the 2-5 years group. This 
lends support to the view (Shennan, 1964) that 
B.C.G. should be given at birth rather than at 
school entry.

Other Clinical Findings
Only two children were found to have surgical 

tuberculosis. One (Mine No. 1967) had a 
kyphosis of the thoracic spine with cervical 
and hilar adenitis. The other (Mine No. 1326) 
had an axillary adenitis with a normal chest 
film. One other child had lupus vulgaris associated 
with hilar and mediastinal adenitis. These findings 
seem to be similar to those in W. Africa 
(Soboyejo, 1959; Morley, 1959), but should be 
interpreted with caution since marked local varia
tion is known to occur; in the Balovale district 
the glandular forms are very common (Annual 
Federal Health Report, 1960), possibly as a result 
of children eating sputum as a primitive kind of 
vaccination.

It was also discovered in W. Africa (Soboyejo, 
1959) that cough was a predominant symptom 
amongst contact cases, whilst most cases referred 
from out-patients had a history of cough, pyrexia 
and loss of weight.

The out-patient records of the 42 children with 
radiological signs were searched for presenting 
symptoms prior to the Mantoux test. Eight 

children (four with active, four with quiescent 
lesions) had attended with cough, 11 others (six 
with active, four with quiescent, one with arrested 
lesions) had attended for unrelated illnesses; 32 
children, including four with active lesions, had 
not attended out-patients previously.

Two conclusions may be drawn:—
(i) Tuberculosis should be considered in any

child with a persistent cough.
(ii) A number of active cases will have no

symptoms referable to the respiratory 
system.

, Treatment

The standard treatment for all children with 
active lesions was streptomycin with INAH which 
had been found to be effective in most cases (Paul 
and Fletcher, 1957.) As this treament frequently 
had to be given by African orderlies with a 
minimum of training, a simplified dosage 
schedule, based on weight, was used;

Under 30 lb........ Strep. J G. INAH 50 mg. daily
30-60 lb.............. Strep, i G. INAH 100 mg. daily
60-90 lb............... Strep. J G. INAH 200 mg. daily
Over 90 lb......... Strep. 1 G. INAH 300 mg. daily

Treatment was given in a single daily dose. In 
general, children were given about three months’ 
treatment as in-patients, followed by three months 
as out-patients. Because of the non-infectious 
nature of the primary disease (Dickie and Creery, 
1959) the children were nursed in a general ward. 
Usually the child was X-rayed on admission and 
after six weeks’, three months’ and 6 months’ 
treatment; 6 months’ treatment was generally 
adequate. In every case the treatment was super
vised by the mine medical officer with recourse 
to the Broken Hill tuberculosis unit whenever he 
deemed necessary. There were of course, wide 
variations in the general pattern; some children 
required prolonged in-patient therapy, others were 
treated as out-patients throughout.

Table VI
Size of Mantoux Reaction mm.

X-ray Category 5-9 10-14 15-19 20-24 25-39 30-34 35-40 -|- ve.

No abnormal signs ............. 9 11 5 24 7 3 3 1

Equivocal ...................... 4 6 1 2 0 0 2 0

Signs of tuberculosis ............. 1 6 5 13 1 6 3 0

No film available ............. 4 3 2 4 1 1 1 1

Number of films—Total: 115.
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The results of treatment are set out in Table 
VII (15 cases).

Twelve children (Mines Nos. 3241, 1754, and 
56 were excluded) were also given one high 
protein meal daily in the welfare centre. They 
were weighed periodically to check progress; 
defaulting vitiated the results in a further three 
cases, but the results for the remaining nine 
children are shown in Fig. 3. None of them 
gained weight satisfactorily during a three-month 
period. This is in keeping with the view (Turn

bull, 1959) that dietary supplements have little 
speoific value.

Children Not Actively Treated

An attempt was made to follow through the 
other 27 children with radiological signs.

(i) Children with quiescent lesions (20 cases).
(ii) Children with arrested lesions (7 cases).
One child was followed for six months, the 

remainder for 12 months; none showed any 
change.

(iii) Children with no radiological signs (63 
cases).

Table VII

Mine No. Original Lesion
Length of

Follow-through
(Months)

1 Final Outcome

3241

3219 
3393

331
434

1217
56

805
807 

1967 
1175 
1415 
1754

12 
3202

Adult type

Hilar and cervical adenitis
Hilar and mediastinal adenitis 
Primary complex
L. hilar glands ...

Hilar adenitis ...
R.U. lobe consolidation
L. hilar adenitis
Hilar and mediastinal adenitis 
Hilar adenitis, cervical adenitis 
Hilar and mediastinal adenitis . 
Primary complex
Hilar adenitis ...
Primary complex 
Bilateral hilar and mediastinal

12

9
9

12
7

12
12
9

12
12
12
12
0

12
5

Lesion not tuberculous—congenital poly 
cystic lung.

Discharged cured.
Deteriorated.
Deteriorated.
Satisfactory (wife divorced and left town

ship).
Lesion static; further surveillance.
Lesion not tuberculous; pyogenic. 
Discharged cured.
Discharged cured.
Satisfactory; for further follow-through. 
Satisfactory; for further follow-through. 
Satisfactory; for further follow-through. 
Unknown; father discharged from service. 
Satisfactory; for further follow-through. 
Unknown; father discharged from service.

Table VIII

Known case; traced as a contact in 1959. t Subsequently developed active primary lesion.

Mine No. Original Lesion
Length of

Follow-through
(Months)

Final Outcome

3347
287

1176
1018
1394
1555
2235
2478
740

2297

434 
1702 
1428 
1491(E) 
1491 (K) 
2545

125 
1415 
2100 
2264

No record.
Hilar glands and calcifications .. 
Very prominent R. hilar glands 
Hilar glands and calcifications .
Hilar enlargement . .
Slight enlargement of hilar glands 
Mediastinal glands .
Hilar glands
Bilateral hilar glands
Mediastinal adenitis ....

Primary lesion ...
Slight glandular enlargement
Hilar glands
R. hilar glands
Hilar glands .........
Hilar glands
R. hilar glands
Pulmonary and hilar calcifications 
Hilar glands and calcifications ...
Hilar glands and calcifications

7
12
12
12
5
6

12
5

12

24*
8

12
5
6
0
0

12
12
12f

No change.
No change.
Improved.
No change.
Deteriorating.
No change.
No change.
Deteriorated (subsequently treated and im

proved).
Improved.
No change.
Unknown.
Improved.
No change.
Improved.
Not traced.
Not traced.
No change.
No change.
No change.

238



October, 1967 PRIMARY TUBERCULOSIS IN AFRICAN CHILDREN The Central African
Journal of Medicine

Only 37 of these children (58 per cent.) were 
traced after one year. Two of the 37 had 
developed primary lesions, the other 35 films were 
all normal.

Summary
An epidemiological survey of African children 

in an urban general practice in Zambia revealed 
that about 6 per cent, of all children were Mantoux 
positive and that about 2 per cent, of all children 
had radiological evidence of primary tuberculosis.

Treatment of active lesions and surveillance of 
quiescent lesions was undertaken by the general 
practitioner, based on a health centre, but with 
access to hospital beds; this method was 
sufficiently successful to merit further considera
tion.
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