Tuberculosis in children: a national survey of
notifications in England and Wales in 1983
MEDICAL RESEARCH COUNCIL TUBERCULOSIS AND CHEST DISEASES UNIT

A survey of all notifications of tuberculosis in children (aged less than 15 years) in
England and Wales in 1983 showed a decline of 35% in the estimated annual number of
previously untreated children notified since the previous survey in 1978-9. Of the 452 children in
the 1983 survey, 217 (48%) were of white, 79 (17%) of Indian, and 104 (23%) of Pakistani or
Bangladeshi ethnic origin. The decline in the number of Indian children notified (46%) was much
greater than that for Pakistani and Bangladeshi children (16%). In both surveys the estimated
annual notification rate was much higher for the Indian and the Pakistani and Bangladeshi ethnic
groups (32 and 52/100 000, respectively in 1983) than for the white group (2.4/100 000 in 1983).
The mean annual decline in rate between the two surveys was 14% for the Indian, 10% for the
Pakistani and Bangladeshi, and 7% for the white children. In both surveys the rates for the
children of Indian subcontinent (Indian, Pakistani, and Bangladeshi) ethnic origin born in the
United Kingdom were considerably lower than for those born abroad. Of the 452 children in the
1983 survey, 342 (76%) had respiratory disease (including 26 (6%) with a non-respiratory lesion
as well). Less than half (134, 45%) had a pulmonary lesion at independent assessment of chest
radiographs, a further 115 (38%) had only enlarged intrathoracic nodes. Only 60 (19%) of the
children with respiratory disease only had a positive culture from a respiratory specimen, but the
culture positivity rate in those tested was 45%. Almost two thirds of the children with nonrespiratory disease had lesions of the extrathoracic nodes, nearly all cervical. There were 20
children with tuberculosis meningitis in the 12 months, including 12 (6%) of the 217 white and six
(3%) of the 183 children of Indian subcontinent ethnic origin.
SUMMARY

In a survey of all notifications of tuberculosis in
England and Wales for a six month period in 1978/9
nearly 10% of newly notified previously untreated
cases were children (aged less than 15 years).1 The
survey provided information that is not available
from the official published figures for notifications
on the ethnic origin and the characteristics of
disease, in particular the bacteriological and radiographic characteristics of respiratory disease.2 It also
showed that 23% of the official published total of
notifications were, in fact, for children who were not
suffering from tuberculosis but were being given
chemoprophylaxis. As a result of the survey it was
recommended that cases of chemoprophylaxis
should be identified separately from those with
disease in the returns to the Office of Population
Censuses and Surveys (OPCS) so that they are not
included in the official tuberculosis statistics.3
Half the children with tuberculosis in the 1978/9
survey were of non-white ethnic origin, with over a
third being of Indian subcontinent (Indian, Pakis-

tani, or Bangladeshi) ethnic origin. The children of
Indian subcontinent ethnic origin, both those born
abroad and those born in the United Kingdom, had
much higher annual notification rates than the white
children.
A second national survey was undertaken in 1983,
for the whole 12 months, to obtain more information on childhood tuberculosis and in particular
more accurate estimates of the notification rates in
the different ethnic groups.4 A follow up of the
children with respiratory disease and those with
extrathoracic lymph node lesions was undertaken
two years after the last child was notified. This
report describesthe characteristics at the time of
notification and compares the findings with those of
the 1978/9 survey.
Methods

During the 12 month survey period (week ending 7
January to week ending 30 December 1983) a
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photocopy of every tuberculosis notification form
received by each of the 403 authorities in England
and Wales and reported to the OPCS was sent to the
Tuberculosis and Chest Diseases Unit (TCDU) by
the Medical Officer for Environmental Health. The
OPCS provided the TCDU with information on the
notifications reported to them weekly by the medical officers for environmental health so that the unit
could check that photocopies of all the notifications
had been received. All clinicians who notified
children (aged less than 15 years) were asked to
complete a specially designed patient form for each,
and to provide a pretreatment posteroanterior chest
radiograph for independent assessment for all children with respiratory disease (defined to include
a lung lesion, a pleural effusion, or mediastinal lymphadenopathy). The patient forms were
matched in the TCDU with the photocopies of the
notification forms to confirm that no child had been
overlooked.
Information on the patient form included (a) race
or ethnic group/descent, which was classified as one
of the following: white, West Indian, African,
Indian, Pakistani, Bangladeshi, Arab, Chinese, or
other (including mixed descent); (b) for patients
born abroad the country of birth and year of first
entry to the United Kingdom; (c) the site(s) of
disease; (d) date that chemotherapy was started; (e)
results of bacteriological and histological examinations (if no positive culture results were recorded, a
further enquiry was made four months after the date
of notification); and (f) whether the patient had ever
been treated for tuberculosis previously.
The results of sensitivity tests to antituberculosis
drugs given in this report are restricted to those from
the six regional centres for tuberculosis bacteriology
and the Mycobacterium Reference Unit of the
Public Health Laboratory Service (PHLS) which use
standard techniques and definitions. The Communicable Disease Surveillance Centre of the PHLS
coordinated their contribution to the survey.
Results

During the 12 months of the survey the TCDU
received details of 788 notifications for children and
systematic checks against the OPCS information
confirmed that every notification in England and
Wales during the year for this age group was
included. In order to restrict the analysis to newly
notified previously untreated patients with tuberculous disease several categories of notifications were
excluded by the TCDU (table 1).
Of the 788 notifications in the 12 months, 336
(43%) were excluded; this was mainly because the
children were receiving chemoprophylaxis (247,

31%). Of these, 222 patients (28%) were excluded
on the basis of information available from the
notification survey, a similar proportion to the
1978/9 survey (26%). There were 21 children with
BCG abscesses notified in 1983 but none in 1978/9.
Of the 50 children in 1983 in whom the diagnosis
was changed subsequently, 24 had disease due to
mycobacteria other than Mycobacterium tuberculosis, a much higher proportion than in the 1978/9
survey. (These are very unlikely to be the total
number of patients with disease due to mycobacteria
other than M tuberculosis diagnosed in the survey
periods as there is no statutory requirement to notify
them.3) All 24 children excluded from the main
analysis for this reason had lymph node lesions; 19
were of white, two of Indian subcontinent, and one
of African ethnic origin; for the remaining two
children the ethnic origin was not known. In all
except one child the cervical nodes were affected.
M avium intracellulare was isolated from 17, and
M malmoense from two patients. For four of the
remaining five children a skin test with avian
purified protein derivative was positive but M avium
intracellulare was not isolated.
There were, in all, 452 newly notified, previously
untreated patients in the 12 months of 1983. To
make comparisons with data from the 1978/9 survey,
however, the exclusions that were based on information only available at the time of the follow up have
been disregarded, the figures for the comparisons
Table 1 Notifications for children in the 1983 and 1978/9
surveys
1983

Notifications to medical officers
for environmental health in
survey period
Duplicate notifications removed
by the Tuberculosis and
Chest Diseases Unit
Children receiving chemoprophylaxis
Children with BCG abscess
Children in whom diagnosis
was changed
Disease due to mycobacteria
other than M tuberculosis
Other non-tuberculous disease
Children who had previous
treatment for tuberculosis
Newly notified previously
untreated patients

Corrected OPCS total of
notifications

(12 motnths)
No (%)

197819
(six months)
No (%)

788 (100)

512 (100)

14 (2)

3 (1)

247 (31)
21 (3)

135 (26)
0

24 (3)

4 (1)

26 (3)

9 (2)

4 (1)

8 (2)

452 (57)

353 (69)

617

479

-

-
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being 353 patients notified in a six month period in
1978/9 and 486 in a 12 month period in 1983.

origin; all other ethnic groups together contributed
only 7% of the notified cases (table 2). (The findings
were very similar in the 1978/9 survey.) In 1983,
there were seven children of Chinese, four of
African, two of Arab, two of Vietnamese, and one
of Malaysian ethnic origin. A further 17 children
were of mixed ethnic origin, 13 being of white and
West Indian parentage.
The number of white children notified annually
had declined by 35% in the four and a half year
period between the midpoint of the surveys (based
on an annual estimate for 1978/9 that took into
account seasonal variation in the notifications), the
corresponding declines for the Indian and the
Pakistani and Bangladeshi children being 46% and
16%, respectively. Thus whereas there were more
children of Indian than of Pakistani or Bangladeshi
ethnic origin notified in 1978/9, the position was
reversed in 1983 (table 2).

COMPARISON WITH OPCS PUBLISHED FIGURES

In 1983 the corrected OPCS figure (617) was 37%
higher than the TCDU figure (452), but only 27%
higher if based on information available at the time
of the notification survey. The corresponding figure
for 1978/9 was 36%. The small number of children
who had had previous treatment should have been
included in the OPCS totals but a considerable
proportion of the children in the other groups in
table 1 must also have been included. The largest
group was the children receiving chemoprophylaxis;
in 1978/9 the evidence is that 112 (83%) of the 135
cases of chemoprophylaxis were included as cases of
tuberculosis in the returns to the OPCS. This
represents 23% of the 479 notifications of tuberculosis, but in 1983 only 65 (29%) of the 222 cases
of chemoprophylaxis (known at the time of the
notification survey) were included, representing
11% of the 617 notifications in the 12 months. This
difference was likely to be due to recommendations
to clinicians and medical officers for environmental
health3 and changes in the OPCS reporting procedure5 aimed at separating chemoprophylaxis cases
from cases of tuberculous disease.

TYPE OF DISEASE

Respiratory disease only was present in 316 (70%)
of the 452 children, non-respiratory disease only in
110 (24%), and both in 26 (6%). The corresponding
proportions for the 217 white children were 145
(67%), 64 (29%), and 8 (4%), respectively, and for
the 183 children of Indian subcontinent ethnic
origin, 132 (72%), 36 (20%), and 15 (8%), respectively. The findings were broadly similar in the
1978/9 survey.

DOCTORS NOTIFYING CASES OF TUBERCULOSIS

Most (265, 59%) of the 452 cases of tuberculosis in
children were notified by chest physicians, 151
(33%) by paediatricians, and the remaining 36 (8%)
from other specialities. In contrast, in 1978/9 the
proportion notified by chest physicians was 73% and
only 15% were notified by paediatricians.

ESTIMATED ANNUAL NOTIFICATION RATES

Population figures by ethnic group for 1978/9 were
derived from the 1978 National Dwelling and
Housing Survey (NDHS),6 and for 1983 from the
1983 Labour Force Survey (LFS) (OPCS unpublished findings). As the NDHS did not include
Wales, estimated annual rates have been calculated
for England only both for 1978/9 and 1983.

ETHNIC ORIGIN

Of the 452 children, 48% were of white, 40% of
Indian subcontinent, and 4% of West Indian ethnic
Table 2 Ethnic origin and type of disease
Ethnic
group

1983 survey (12 mnouiths)

Respiratory disease

only"
No (%)
(46)

White
Indian
Pakistani or Bangladeshi
West Indian
Other

145
57
75
17
22

Total

316 (100)

(18)1(42)

(24)f

(5)
(7)

*Includes children with a pulmonary

Non-respiratory
disease ontly
No (%)

64 (58)
15 (14)1(33)
21 (19)f
2 (2)
8 (7)
110 (10()

lesion,

tlncludes three patients whose ethnic origin

a pleural
was not

effusion,
known.

Both
No (%)
8 (31)
7 (27)l(58)
8
0 (0)
3 (12)

(31)1

26 (100)

Total
No (%)
217
79
104
19
33

(48)

(17)l,40)

(23)J'
(4)
(7)

452 (100)

Total for
1978/9
(six tnotnths)
No (%)
176 (50)
74 (21)1(38)
61 (17)J
18 (5)

24t(7)
353 (100)

or intrathoracic nodes or any combination of the three.
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Comparisons of the 1978 and 1983 population

two surveys, the average annual decline being 7%
for the white, 16% for the Indian, and 12% for the
Pakistani and Bangladeshi children in the four and a
half year period between the midpoint of the
surveys. After standardising the rates for the Indian
subcontinent ethnic groups for both survey years to
a common reference population (because of differences in the characteristics of the populations7),
however, the average annual declines were 14% for
the Indian and 10% for the Pakistani and Bangladeshi ethnic groups.
The rates per 100 000 for the white children and
for the children of Indian subcontinent origin,
according to whether the latter were born in the
United Kingdom or abroad, are shown in table 4. In
1983 the rates for the children (of all ages) of Indian
and of Pakistani and Bangladeshi ethnic origin born
in the United Kingdom (27 and 48, respectively)
were lower than for those born abroad (62 and 63,
respectively) but were still much higher than the
white rate (2-4). The rate for the Indian and
the Pakistani and Bangladeshi children born in the
United Kingdom within the five years before the
survey (that is, those aged (-4 years at notification)
who must have been recently infected, was 10 times
as high as for the corresponding group of white
children in 1983, indicating that the infants and
young children of Indian subcontinent ethnic origin
were exposed to a high risk of infection within their
community.

estimates showed important discrepancies of the

order of 30%O for children of the Indian and the
Pakistani and Bangladeshi ethnic groups.7 Revised
estimates for the 1978 population, based on the 1983
LFS (OPCS unpublished findings), and hence revised notification rates, have been calculated for
these ethnic groups.7
In order to calculate the best estimates of the rates
in 1983, the revised population, based on information from both the notification survey and follow up
has been used (namely, a total of 452 patients, 217
of white and 183 of Indian subcontinent ethnic
origin). To make comparisons with the 1978/9
survey for which no follow up was undertaken,
however, figures based on the data available at the
time of the notification survey in 1983 are also
provided.
In 1983 the highest rates occurred in the children
of Indian subcontinent ethnic origin (table 3),
32/100 000 for the Indian and 52/100 000 for the
Pakistani and Bangladeshi group, much higher than
for the white children (2.4). The rates for the other
non-white ethnic groups were also substantially
higher than for the white group. The rate for the
West Indian group was 17/100 000, but the true rate
is likely to be lower because there is evidence that
the population was underestimated (OPCS, personal communication). The estimated annual rate
had dropped in the main ethnic groups between the

Table 3 Estittiated (tittlittl tiotificait riI(ites oJf tteit nlotifie(l pretiolslv ititr-eaited c/tildrett per -10 000 popliltioti
of Eniglaindic for 1983 (i1i(1 1978/9. (Figitres ilt brackets -e btased ott i/ie daitc available cit tile timne the tiotificatioit
ol

survey

onlv)

Etlttin'
or

19S3 SiltIve'e

197S0/9

Survet'vs

igit

Poputtlatiotn

All
A//

or htildireit
tott(letI 1t
No

IT(S

t

.(tholzo(sal(lx)
Whitc

8348

Indiain

2(1)

Poptlatiot

All (ctse

dli.s((xs

resp)ir(ator!

estimalte
f'or chtildtrett

No

ttider 15

AltllEpir(rtorY'!

cias

All

ttott-

Atittiual

Ratio

Aiitiii(al Ratio

-

O1ti t.e

t'(It(,

to

ratte

Atltitil

Ra?tio

12
111011ths.

per

whitte

riate

to

J)

o/
t

it i

2(01

(221)

79 (85)

100 000

r(te

to

wthite

per

() tit(

100 000

17

2-4 (2-6)

whitie

100 000

raite

13

(-54)

21
7

41

24

15

9

6

11

1

9

.(thousandl(ls')

Attttital Ratio
ralte

III
six
pctieltltx

9516
211

164
74

2(0

138

6(0

181

18

159

2(0

1(0 2(05

339

to

White

per

100

1'2

0- 8

32 (34)

26

per-

vears*'

of

3-6
74

000

rate

21)

Pakistani or

Bangladcsli

West Indiain
Othcr
Total fot
England

195

1(01

)

19

212

32

91 16

432

(

105)

52

17 (17)
(15I)

(462)

4*7 (51)

7

14

25
21
27

6

7

7.()

:Both the cstimlate f'or 1978/9 andlfo- 1983 inelUdc 254 (0(0(0 childi-cni in each surses for w horn the cthnic origin w as not ciclrly stated- thcsc
havc bccti distributcd piroportionatcls amiont thosc lot- whont thcthnic origitn w s kno\vn. The 1978/9 cstimaliitc for the Indiain and the
Pakistani tn IdlBangladcshi cthtic groups was dcriescl frotia the 1983 data (scc aboc).
tFor thrcc paticits in 1978/9 inctuLded in the total the cthnic origin waas ilot known.
tDcfincd Is at puliiioni lcsion ot intrathoracic Ismph nodc discase 01 a plcuirall CfftIsion or any combinaition of thcsc.
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Table 4 Estimated annual notification rates per 100 000 population for children of white and Indian subcontinent
ethnic origin in England for 1983 anid 1978/9. Rates in brackets are based on estimated populations of less than 10 000
(years)

1983

Borni in tlie
UnHited Kinig(lomtz

1978/9

1983
(-4

5-9

10(-14

All

1978/9

Bortn abroad

Borni inlthe
Uniited Kinigdomn

Borni abroad
1983

1978/9

6
5

(82)

8
7
(176)

92

1983

1978/9

1983

1978/9

2

4

71
29
41

44
12
58

39
18

37

21
11
54

Population*
Cases;c
Rate per 100 1)1)1)

2636
73
2-8

256(0
43
3-6

95
23
24

77
17
47

(42)

Population*
Cases,
Rate per 100 000

2511
59
2-3

3319
74
4-7

73
12
16

57
15
56

8
2
(25)

13
9
142

46

58

Population*
Casest
Rate per 100 000

3201

3637
47

54
26

33
15
96

17
14

26
18
146

36
23

18
9

23
15

63

10)6

67

Population-'

8348
2(01

44
27

146
70

49
31

130

48

98
31
67

Cascs,t
ages

Pakistani/Bangladeshi

Itndiai

White

Age

Ratc per 100 1)()1)
Rate per 100 000
based on notification
survey data
only for 1983

69
2-2

2-4

2-7

48

9516
164
3-6

223
61
27

2-6

29

167
47

6(0

()

83
27
17
62

((0))

7(0

50

1()

63

16
7

15
15
211

40
29
155

65

"ln thousands; 1978/9 figures based on 1983 population.
tin a six month period for 1978/9 and the wholc year for 1983.
As most (88%) of the children were of white or
Indian subcontinent ethnic origin, the rest of the
report concentrates on the findings for these ethnic
groups.

RESPIRATORY DISEASE

Radiographic assessments
A posteroanterior chest radiograph, taken within
the period from six weeks before to four weeks after
the start of chemotherapy, was available for 301
(88%) of the 342 children with respiratory disease
(table 5). A 50% random sample of the radiographs
from the 1978/9 survey, stratified by ethnic origin,
was drawn and the films from both surveys were
masked and mixed and then read by the independent assessor (MC), who was unaware of which
survey any patient was from. The assessments of the
1978/9 films were broadly similar to the original
reading for the full population of the 1978/9 films
(by a different assessor). The proportion reported to
have enlarged intrathoracic nodes only was higher
(37%Yo), however, than that reported previously
(26%), and the proportion classified as within
normal limits was lower, 11% compared with 19%.
In 1983, the radiographs of 31 (10%) children
were considered at independent assessment to be
within normal limits, the proportion being higher for
the white children (13%) than for the children of
Indian subcontinent ethnic origin (7%O). Of these 31

children, three had non-respiratory lesions and two
had a positive smear (but negative culture); one
from pleural fluid and the other from a gastric
aspirate. For most of the remainder the clinician
(who often had other radiographs available) commented that there was a radiographic abnormality
(a pulmonary lesion in 10 children, enlarged hilar
nodes in 10, and a primary complex in three).
A pulmonary lesion was reported on 134 (45%) of
the radiographs (100 having enlarged nodes as well)
and enlarged nodes only were seen on a further 115
(38%). Of the 134 children with a pulmonary lesion,
most (96, 72%:o) had small lesions of up to a total
area of one sixth of a lung field, but 24 children had
lesions of a total area of more than one third of a
lung field (including nine with miliary disease), the
proportion being higher in the Indian subcontinent
ethnic group (14 of 62) compared with the white
group (six of 57). Obvious cavitation on a single
posteroanterior film was present in seven children,
three of whom were white and three of Indian
subcontinent ethnic origin.
The findings were broadly similar in the 1978/9
survey for all ethnic groups combined (table 5) and
for the main ethnic groups (data not tabulated
here).

Bacteriological results
Of the 316 children with respiratory disease only 60
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It is of interest that of the 113 children aged less
than 5 years, 25 (22%) had a positive culture from
respiratory specimens compared with 14 (15%) of
the 91 children aged 5 to 9 years and 21 (19%) of the
112 aged 10 to 14 years; eight, six, and 11,
respectively having positive smears.
A sensitivity test result from a reference laboratory was available for 47 (including 22 white and 18
of Indian subcontinent ethnic origin) children with
respiratory disease, and all except four of the strains
were fully drug sensitive. Of the four, two were
resistant to streptomycin alone, one to isoniazid

(19%/) had a positive culture from a respiratory
specimen (20 sputum, 33 gastric aspirate, two
pleural aspirate, three bronchial aspirate, one
bronchial biopsy, and one mediastinal node), 27
(9%) children had a positive smear as well (11
sputum, 13 gastric aspirate, two bronchial aspirate,
and one mediastinal node) (table 6). The findings
were similar for the children of white and Indian
subcontinent origin. Although cultures were obtained from only 133 children, the positivity rate for
those with a culture was 45%. The findings in the
1978/9 survey were similar.

Table 5 Independent assessment of posteroanterior chest radiographs in children with respiratory disease for the two
main ethnic groups and for all ethnic groups for 1983 anid for all ethniic grouips for 1978/9
Radiograplhic

1978/9 survey
(six months)

1983 survey (12 mnouthtis)

assessmnent

Alt ethiiic

Wlite

Ilidiami

groulps

No (%)

subconitinent

No ('Y/%)

All ethnic
groups
No (%)

No (°/)

56 (47)
44 (37)
2 (2)
3 (3)
1 (1)
13 (11)

62 (47)
53 (40)
4 (3)
5 (4)

Pulmonary lesion*
Enlarged nodes only
Effusion only
Enlarged nodes and effusion
Calcification only
Within normal limits

134 (45)
115 (38)
12 (4)
9 (3)

57 (44)
47 (36)
7(5)
3 (2)

31 (1))

17 (13)

Total patients assessed

301 (1()0)

131 (100)

133 (100)

1 19 (10)

4 (7)

3 (5)

6(11)
1 (2)
5 (9)

()

Extent of pulmonary disease
Miliary
> One lung (three zones)
One lung (three zones)
One third lung (one zone)
< One sixth lung (half zone)
Obvious cavitation

9

(7)

9

1() (7)
14 (1()
96 (72)
7 (5)

7(12)
44 (77)
3 (5)

(8)
6 (10)
6 (10)
42 (68)
3 (5)

134 (1()))

57 (1())

62 (I())

5 (4)

Total patients with
pulmonary lesion

(7)

5

2 (4)

2 (4)
42 (75)
2 (4)

56(1(X))

a

"Enlarged thoracic nodes were also prescnt in 100 children (39 whitc 48 Indiain subcontincnt) in 1983 and 43 in 1978/9.

Table 6 Results of smear and culture examination in children with respiratory disease only for the two main
ethnic groups and all ethnic groups for 1983 and for all ethnic groups for 1978/9
Bacteriological result

198.

sur'esY (12 mnoniths)

1978/9 survey
(six mnonit/is)

All ethntic

White

groups

No (%)

No (%)

Culture positive
Smear positive
Smear negative
No smear result
Culture negative
No culture result

73 (23)
183 (58)

2 (t)
35 (24)
86 (59)

Total patients assessed

316 (100)

145 (100)

27 (9)]
27 (9) (19)
6

(2)]

13

(9)]

9 (6) (17)

Intdiant
subcontinent
No (%)

10 (8)

12 (9) (19)
3 (2)
33 (25)
74 (56)
132 (100)

All ethnic
groups
No (0/4)
14
15
5
53
153

(6)
(6) (14)
(2)
(22)
(64)

240 (100)
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alone, and one to both drugs, three of the patients
being of Indian subcontinent and the fourth (with
resistance to streptomycin alone) of white ethnic
origin. No strain was resistant to rifampicin or
ethambutol. All except one of the 47 strains were
identified as M tuberculosis; the remaining strain
from a Chinese child was identified as M bovis.
NON-RESPIRATORY DISEASE

Clinical characteristics
In the report of the 1978/9 survey the nine white
children with erythema nodosum and one Chinese
child with erythema induratum were included with
those with cutaneous tuberculosis and therefore
classified as non-respiratory disease. The 10 (all
white) children with erythema nodosum in the 1983
survey were classified according to the site of the
tuberculous lesion and therefore for comparisons
between the surveys the 1978/9 data have been reanalysed in the same way.
Of the 136 children with non-respiratory lesions in
the 1983 survey the extrathoracic lymph nodes were
affected in 83 (61%) (table 7). In most of these
children (73, 88%to) cervical nodes were affected, the
remainder being axillary (5, 6%), or inguinal (5,
6%). In 1983, 48 (67%) white and 27 (53%o) children
of Indian subcontinent ethnic origin with non-respiratory disease had lymph nodes affected; in 1978/9 the
numbers were 18 (37%) and 36 (71%), respectively.
The number of children of Indian subcontinent
ethnic origin with lymph node disease declined by
62% between the surveys, but the number of white
children increased by 37%. The annual notification
Table 7 Sites of non-respiratory disease in childr-en with ort
without a respiratory lesion for the two main ethnic groups
and all ethnic groups for 1983 and all ethnic grolups for
1978/9
Site

1978/9 surv e
(uSx mtouiths)

198.3 surve-v (12 tionths)

All

ethittic

groiups

White
No (Y )

No ('%)

Itndiani
subcnmutiliemit All ethnic
No

('4,)

groups

No ('Y5,)

Extrathoracic

lymph nodcs
Mcninges
Bonc or joint
Ahdomcn
Miliary
Abscesses
Cutancous

Other sites

Total patients

83 (61)
2(1 (15)
19 (14)
8 (6)
4 (3)

48 (67)
12 (17)
5 (7)
3 (4)
3 (4)

(1)

1(1)

I (1)
5 (4)

I(1)
2 (3)

1

136 (100) 72 (100)

27 (53)
6 (12)
12 (24)
4(8)
( )
()
2 (4)

51 (1(00)

62
14
12
5
5
5
2
6

(60)
(14)
(12)
(5)
(5)

(5)
(2)

(6)

1(03 (1(1(1)

Five children had more than one non-respiratory lesion.

rate for lymph node disease for the children of
Indian subcontinent ethnic origin fell from 22/ 1 00 000
in 1978/9 to seven in 1983, but increased from 0-4 to
0-6/100 000 for the white children.
The only other lesions affecting more than 10%o of
the children with non-respiratory lesions were
meningitis (15%) and bone or joint lesions (14°/O).
Tuberculous meningitis occurred in 12 (17%) of the
72 white and six (12%) of the 51 children of Indian
subcontinent ethnic origin, whereas in the 1978/9
survey, 12 (30%) of the 40 white but only one (2%)
of the 51 children of Indian subcontinent ethnic
origin were affected (in six months). Fifteen of the
total of 20 children with meningitis in 1983 were
aged less than 5 years at the time of diagnosis, six
(five of them white) less than 2 years.
Bone or joint disease occurred in five (7(%o) of the
72 white and 12 (24%) of the 51 children of Indian
subcontinent ethnic origin with non-respiratory
lesions in 1983, the corresponding proportions for
1978/9 were three (8°/O) of 40 and seven (14%o) of 51
children (in six months). The spine was affected in
nine of the 19 children with a bone or joint lesion in
1983 (including two white and six children of Indian
subcontinent ethnic origin) and the hip in three (one
white, two Indian subcontinent). In four children of
Indian subcontinent ethnic origin the bones of the
hand were affected.

Bacteriological antd histological findings
Of the 83 children with lymph node tuberculosis in
1983, 39 had a culture result from a node and only
eight (21%) were positive: one of 25 from white
children and seven of 11 children of Indian subcontinent ethnic origin. In 50 of the 52 children with a
histological result from the node the findings were
compatible with a diagnosis of tuberculosis. In all,
37 (77%) of the 48 white and 14 (52%) of the 27
children of Indian subcontinent ethnic origin had
bacteriological or histological confirmation of the
diagnosis of tuberculosis either from the lymph node
or from another site.
A culture result from the cerebrospinal fluid was
obtained for 18 (including 11 white and five children
of Indian subcontinent ethnic origin) of the 2t)
children with meningitis and 10 (including seven
white and two children of Indian subcontinent
ethnic origin) were positive. A smear result was
obtained for 19, of which seven were positive (five
confirmed on culture, the sixth negative, and no
c tlture result available for the seventh child). Of the
eight children without a positive smear or culture
from the cerebrospinal fluid, two had bacteriological
or histological confirmation from another site and
Li-. ee had radiographic evidence of respiratory
disease.
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History of contact
In all, 176 (45%) of the children were reported to
have been diagnosed through contact tracing. In 82
the contact was the mother or father, in 18 a
grandparent, in 23 a sister or brother, in 20 an aunt
or uncle, and in 13 more than one family member.
In two children the contact was a teacher, in 10 a
friend, and in one a neighbour. For the remaining
seven it was a casual contact (four) or the relationship was not known (three).
Discussion
Childhood tuberculosis remains important for several reasons. Infection with the tubercle bacillus in
the youngest age groups must be relatively recent; it
ADDITIONAL INFORMATION ON THE PATIENTS IN THE 1983
is therefore an indicator of continuing transmission
SURVEY OBTAINED FROM THE FOLLOW UP SURVEY
of infection in the community. Further, serious and
For 313 children with respiratory disease, 65 with sometimes fatal forms of the disease such as meninextrathoracic lymph node disease, and 15 with both gitis and miliary disease may follow a primary
(included subsequently with the lymph node group) infection and some forms-for example, meningitis
additional pretreatment information was collected and bone or joint disease-may leave permanent
at the follow up survey.
sequelae. Young children are not routinely protected
neonatal BCG vaccination in the United Kingdom.
by
Basis of diagnosis
vaccination has been recommended by the
Neonatal
The clinician reported that the diagnosis was made Department
Health and Social Security (DHSS),
on the basis of bacteriological findings (with or however, for of
infants
immigrant communities with
without other evidence) in 16% of the patients, the a high incidence of of
9
The BCG vactuberculosis.8
numbers being 47 (15%) for the 313 with respiratory cination programme in schools currently
disease and 14 (18%) for the 80 with extrathoracic protection to children of all ethnic groups offers
lymph node disease. In 246 (79%) of those with 11-13 years but is likely to be withdrawn withinaged
the
respiratory disease, the diagnosis was based on next five years. The need for children of Indian
radiographic evidence and in 40 (50%) of those with
ethnic origin and of other ethnic
extrathoracic lymph node disease on histological subcontinent
with
a
high incidence of tuberculosis to
groups
evidence (with or without other evidence). In the continue to receive
BCG at birth or as soon as
was
based
on
clinical
it
40
children
remaining
thereafter
will
continue.
possible
evidence in 36 (with tuberculin test findings in 27
Over the four and a half years beween the
and a history of contact in 33) and in four it was midpoints
of the surveys conducted by the Medical
made on the basis of contact history only.
Research Council in 1978/9 and 1983, the estimated
annual number of children notified declined by
History of BCG vaccination
Of the 393 patients, 81 (21%) were known to have 35%. The declines were 35% for the white, 46% for
had BCG vaccination, and for 24 (6%) it was not the Indian, but only 16% for the Pakistani and
known whether or not they had been vaccinated. Bangladeshi ethnic groups. An interesting differThe number vaccinated was higher for those with ence between the ethnic groups was that the decline
respiratory disease than for those with lymph node between the surveys in the total number of children
disease, 70 (24%) and 11 (15%), respectively of with non-respiratory disease (that is, nonthose in whom the history was known. A much respiratory with or without respiratory disease as
higher proportion of the children of Indian subconti- well) was much greater for the Indian subcontinent
nent ethnic origin were known to have been vacci- group, (51% compared with 27% for the white
nated, 49 (43%/) of those born in the United group) but the decline in respiratory disease was less
Kingdom and eight (21%) of those born abroad (25% compared with 43%, respectively).
The estimated annual notification rates per
compared with only 16 (8%) of the white children.
Of those vaccinated, 35 (71%) of the 49 children of 100 000 of the population aged less than 15 years
Indian subcontinent ethnic origin born in the United declined in the main ethnic groups in the four and a
Kingdom and six (38%) of the 16 white children half years between the surveys, the average annual
were known to have been vaccinated in the first year decline being 7% for the white, 14% for the Indian,
and 10% for the Pakistani and Bangladeshi ethnic
of life.
Seven (including three white and three children of
Indian subcontinent ethnic origin) of the 19 children
with a bone or joint lesion had a positive culture
from a biopsy specimen or pus, a further white child
had histological confirmation of the diagnosis.
Sensitivity test results to isoniazid, rifampicin,
ethambutol, and streptomycin were available for 22
(10 white, 10 Indian subcontinent, one Chinese, and
one Vietnamese) of the 136 children with nonrespiratory disease and all except two were fully
sensitive. One Pakistani child with lymph node
disease had a strain resistant to isoniazid alone, and
one Chinese child with meningitis had a strain
resistant to streptomycin.
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group. As in 1978/9 the rates for the children of
Indian subcontinent ethnic origin born abroad were
higher than those born in the United Kingdom,
particularly for children of the Indian ethnic group,
but even the rates for those children born in the
United Kingdom were much higher than those for
the white children. The proportion of children of
Indian ethnic origin born in the United Kingdom
was much higher in 1983 than in 1978/9 both in the
proportion of patients (77%) and in the population
of children from which they were drawn (89%)
(compared with 64% and 79% respectively for
1978/9). The corresponding figures for the Pakistani
and Bangladeshi ethnic group were 70% and 75%
for 1983 and 52% and 71% for 1978/9. As immigration declines and an increasing proportion of the
population of children of Indian subcontinent ethnic
origin is born in the United Kingdom it is likely that
the notification rates will continue to decline, but it
is unlikely that they will approach the rates for the
white children rapidly. Hence, further surveys will
be important to monitor the changes. Children born
to parents of Indian subcontinent ethnic origin in the
United Kingdom are exposed to a much higher risk
of infection here than are the white children and this
risk may be increased by visits to their parents'
country of origin"' or visits to this country by their
relatives. A policy of BCG vaccination at birth, as
recommended by the DHSS8 9 and the Joint Tuberculosis Committee of the British Thoracic Society,"
will continue to be important for the foreseeable
future. Although the recently reported trial of BCG
vaccination in India has cast doubts on its efficacy in
the study area of Madras State, the World Health
Organisation still recommends the use of BCG
vaccination 'as early in life as possible' where there
is a high prevalence of tuberculosis, and in countries
with a low prevalence that 'current BCG policies
should continue to be adapted to the changing
situation, taking into account both local and global
epidemiological trends, including such factors as
migration.' In the United Kingdom the high level
of protection achieved by BCG vaccination of
schoolchildren was originally shown by the Medical
Research Council trial,'3 and the level of protection
achieved at ages 15-24 years in 1983 by the schools'
routine BCG programme was estimated to be
75%. There is also some evidence that BCG
vaccination at birth affords protection against tuberculosis for children of both white and Indian
subcontinent ethnic origin in the United Kingdom.'5
The most important control measure, however,
remains the early detection and adequate treatment
of all cases of tuberculosis, particularly the cases of
smear positive pulmonary disease in adults, the most
infectious group. 16

The distinction between chemotherapy for active
disease and chemoprophylaxis is often blurred in
children because of the difficulties in diagnosis. In
order to try to clarify the issue for the purposes of
notification, the Joint Tuberculosis Committee of
the British Thoracic Society has defined chemoprophylaxis as 'the administration of one or more
antituberculosis drugs to an individual, whether
tuberculin negative or positive, without clinical,
radiographic, or bacteriological evidence of tuberculous disease' and has recommended that if such
individuals are reported to the medical officer for
environmental health a letter is used and not a
standard notification form.3 In addition, modifications have been made to the reporting system from
the medical officer for environmental health to the
OPCS so that cases of chemoprophylaxis can be
separated from cases of tuberculosis.5 The proportion of cases included in the published OPCS figure
that were found by the TCDU (often after a special
enquiry to the clinician in charge) to be receiving
chemoprophylaxis dropped from 23% in 1978/9 to
11% in 1983. Thus the number of cases of tuberculosis reported in 1983 is still exaggerated by the
inclusion of cases of chemoprophylaxis but the
proportion has dropped considerably since 1978/9.
Neither survey gives a measure of the total number
of children receiving chemoprophylaxis as many
clinicians do not report them to the medical officer
for environmental health because there is no statutory requirement that they should do so.
Respiratory disease was usually characterised by
small pulmonary lesions or enlarged intrathoracic
lymph nodes or both. As in 1978/9, however, there
were a number of children with large pulmonary
lesions, and indeed the group of Indian subcontinent
ethnic origin had, on average, more extensive
disease than the white group; three white and three
children of Indian subcontinent ethnic origin having
obvious cavitation on a posteroanterior film at
independent assessment. These findings are in
marked contrast to the adults where the white
patients had, on average, more extensive lesions
than the patients of Indian subcontinent ethnic
origin. Bacteriological confirmation on culture of a
respiratory specimen was obtained from 19% of the
children with respiratory disease, compared with
14% in 1978/9. A particularly interesting finding was
that the proportion with a positive culture was
highest in the youngest (0-4 year) age group.
Although less than half the children (of all ages) had
a specimen examined, 45% of those with a culture
result were positive, suggesting that bacteriological
confirmation might well be obtained more often if
special efforts are made to collect specimens.
Extrathoracic lymph node disease was the com-
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monest form of non-respiratory tuberculosis in both encouraging prospects for a simple and rapid test.
the white children and those of Indian subcontinent Other groups are also investigating methods of
ethnic origin in both surveys. Whereas the number detection of mycobacterial antigen and antibody in
of children with lymph node disease had declined by the cerebrospinal fluid.'9
The continuing decline in the incidence of tuber62% in the group of Indian subcontinent ethnic
origin at the second survey and the annual notification culosis, both in the white and in the Indian
rate had declined, there was an increase of 37% in subcontinent ethnic groups, is a reassuring finding
the number of such lesions in the white group but the high rates even in the young children of
representing an increase in the annual notification Indian subcontinent ethnic origin born in the United
rate from 0-4 to 0-6/100 000. Confirmation of the Kingdom indicate the higher risk of infection to
diagnosis bacteriologically was obtained in only one which they are still exposed. It is therefore imporof the 48 white children and seven of the 27 children tant that adequate measures for detection and
of Indian subcontinent ethnic origin, but histological treatment of the disease and for prevention by BCG
findings were reported as positive in 36 and 10, at birth are maintained, especially in the areas with
respectively. Some of the cases notified as cases of large immigrant populations. 1 1 Close cooperation
lymph node tuberculosis without bacteriological between chest physicians and paediatricians is particonfirmation might have been due to other myco- cularly necessary as many of the cases in children,
bacteria, especially in the white population. The 45% in the present survey, were diagnosed through
number of children reported to have lymph node contact tracing.
disease due to a mycobacterium other than
Despite the continuing decline in notification
M tuberculosis increased from four patients in six rates at all ages in the white population, small
months in the 1978/9 survey to 24 in 12 months in outbreaks of tuberculosis arising from a highly
1983; 19 of the 24 were white children with lymph infectious source case and often affecting children,
node disease. This is certain to be an underestimate are still occurring. 20 21 One recent outbreak ocof the number of patients with disease due to other curred in a paediatric ward where many exposed
mycobacteria as there is no statutory requirement to children were immunosuppressed.22 Other outbreaks have occurred because of cases of the disease
notify them.
Tuberculous meningitis remains a serious disease, in the medical and nursing staff who were working
and indeed two of the 20 children were known to on paediatric and obstetric wards; this emphasises
have died; in one the diagnosis was made at the need to adhere to current occupational health
necropsy and the other died shortly after diagnosis. guidelines.9 It
An important finding was that 15 of the children
(including nine white and five of Indian subcontinent The success of this survey was due to the enthusiastic cooperation
ethnic origin) were aged less than 5 years (six of of all (over 200) the medical officers for environmental health in
England and Wales; all (nearly 400) the chest physicians and
them less than 2 years) and were thus in the age general
physicians with a special interest in chest disease; over 400
group that could be protected by BCG vaccination clinicians in other specialties who provided information and chest
at birth. Only two children (one from each group), radiographs; and to nursing staff, secretaries, and records officers
however, were known to have had BCG vaccination. of many hospitals and chest clinics, and to the infectious diseases
and other local authority staff.
Although the evidence is limited, there seems to be clerks
Wc are grateful for the help and support of the Department of
17
a substantial level of protection. The diagnosis was Health and Social Security, the Welsh Office, and the British
confirmed on smear examination of the cerebro- Thoracic Society. Dr tan Sutherland and Dr Victor Springett gave
advice, particularly during the analysis.
spinal fluid in only seven of the children, so this valuable
survey was planned, coordinated, analysed, and written up
rapid confirmation of the diagnosis was obtained in byThis
Dr MJ Humphries, coordinator; Mr AJ Nunn, statistician; Mr
only a third of the cases. It is often necessary to start SP Byfield, programmer; Dr JH Darbyshire, and Professor Fox of
treatment in the absence of positive bacteriological the Medical Research Council Tuberculosis and Chest Diseases
confirmation of the diagnosis as the importance of Unit and Dr KM Citron, consultant physician, Brompton Hospital.
Radiological assessments were made by Dr M Caplin. The
the early initiation of treatment in preventing both contribution
of the Communicable Disease Surveillance Centre
death and permanent neurological sequelae is well (Dr NS Galbraith) and the Mycobacterium Reference Unit (Dr PA
known. A rapid diagnostic test would be of major Jenkins) of the Public Health Laboratory Service was coordinated
importance, particularly for patients whose cerebro- by Dr ON Gill.
spinal fluid is negative on smear examination. Such
a test, based on the detection of mycobacterial
antigen in the cerebrospinal fluid by latex particle References
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