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Abstract
Background—The geographical distribu-
tion of tuberculosis in England and Wales
and changes since 1983 were examined
using data from the 1988 and 1993 national
surveys of tuberculosis notifications.
Methods—Notification rates for England
and Wales in 1988 and 1993 were calcu-
lated for geographical areas using OYce
for National Statistics (ONS) mid year
population estimates. Those for the stand-
ard regions and the Greater London
boroughs were calculated for the main
ethnic groups. Those for the counties and
local authorities were calculated for all
ethnic groups combined. These were com-
pared using data from the 1983 national
survey as a baseline.
Results—Wide regional variations in noti-
fication rates persist with Greater London
having the highest rates. Rates in the ethnic
group from the Indian subcontinent (ISC)
were high in all regions, whilst those of the
white ethnic group varied fourfold. Twenty
seven of the 33 London boroughs showed
increased rates in 1993 compared with
1988. In general, those local authority areas
with high rates had high proportions of
notifications in individuals of ISC ethnic
origin, emphasising the continuing impor-
tant contribution of ethnic minority groups
to local tuberculosis rates. The number of
local authority areas with notification rates
four times the national average increased,
but the number of areas with low or zero
rates increased even more.
Conclusions—The distribution of tuber-
culosis in England and Wales continues to
vary markedly by geographical area. The
distribution is becoming increasingly po-
larised with a growth in the number of
areas with very high rates of notifications
and a greater increase in the number of
areas with very few notifications. Patients
from ethnic minorities continued to con-
tribute a substantial and increasing
proportion of all reported tuberculosis
cases in most regions in 1988 and 1993.
These findings have important implica-
tions for the provision of tuberculosis
services in England and Wales.
(Thorax 1998;53:176–181)
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The decline in tuberculosis notification rates in
Britain1 and many other industrialised coun-
tries ceased in the mid to late 1980s, and in
some countries small increases then followed.
Tuberculosis occurring in people born in or
originating from parts of the world with high
rates of tuberculosis has been identified as the
major contributor to these changes. Within
individual countries there are variations in
tuberculosis rates in diVerent geographical
areas, such as those previously described for
England and Wales.2 3 Considerable variation
also exists in the geographical distribution of
the population subgroups at high risk of tuber-
culosis. Consistent with the recent overall noti-
fication rates,1 the number of cases in the 19884

and 19935 surveys increased. The proportion
of tuberculosis notifications from ethnic mi-
nority groups is continuing to increase in Eng-
land and Wales, being 45% in 1983,6 47% in
1988,4 and 56% in 1993.5

In view of the recent changes in tuberculosis
notification rates overall, and since the last
reported geographical analysis was based on
data from the 1983 National Tuberculosis
Notification Survey,3 it is timely to examine the
current geographical distribution and changes
over time using the data from the more recent
national surveys during 19884 and 1993.5

The standardised rates of tuberculosis for
both the 1988 and 1993 surveys have been cal-
culated and, using 1983 as the baseline,6 the
changes in the rates since 1983 in the
geographical subdivisions of England and
Wales have been examined.

Methods
Details of the survey methods have already
been reported.4 5 During the six month survey
periods the survey team was sent a copy of all
notification forms received by the Medical
OYcers of Environmental Health (MOEH) in
1988, and from Consultants in Communicable
Disease Control (CCDC) in 1993 for the 403
local authorities in England and Wales. These
were checked against lists received from the
OYce of Population Censuses and Surveys
(OPCS) which gave details of age, sex, and type
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of disease of the notified cases to confirm that
information on all notifications during the sur-
vey had been received. In addition, a special
form was completed for each patient notified
by the clinician in all of the surveys, which
included results of age, sex, ethnic origin,
country of birth, and bacteriological and histo-
logical results. The classification of ethnic ori-
gin was similar to that used in previous
surveys.2 7 Patients were classified by the
notifying physician as being of White, Indian,

Pakistani, Bangladeshi, Black Caribbean (West
Indian), Black African, Arab, Chinese, other
(including mixed), or unknown ethnic origin.
In the analysis of this report the Indian,
Pakistani and Bangladeshi ethnic groups have
been combined as the Indian Subcontinent
(ISC) ethnic group, and all other non-white
ethnic groups have been combined as “other”
ethnic groups. Due to seasonal variations in the
number of reported notifications, the annual
number of cases have been estimated by multi-
plying the numbers from the two six month
surveys by an appropriate scaling factor (1.953
in 19836; 1.9348 in 19884; 1.8864 in 19935). As
with previous geographical analyses,2 3 all noti-
fied cases include those with a previous history
of tuberculosis.

DENOMINATORS

For local government purposes in 1983–93
England was divided into eight standard
regions which were further subdivided into 46
counties; seven of the latter were largely urban
and were designated metropolitan counties.
Wales was divided into eight counties. The 54
counties were further divided into 403 local
authority areas of which 33 were in Greater
London. The population estimates for 1983,
1988, and 1993 were taken from the appropri-
ate mid year estimates of the OYce for
National Statistics (ONS, formerly OPCS). In
this report individuals for whom the place of
birth or date of entry into the UK was not
obtained have been distributed proportionally
amongst those for whom it was known.
Population data were available to calculate
notification rates for the main ethnic groups for
the regions of England and Wales, and for the
33 boroughs of Greater London. However,
population data by ethnic group were not
available for the counties and local authorities,

Table 1 Notifications in the six month surveys in 1988 and 1993 (and estimated annual rate/100 000) in the standard regions of England and Wales
(with Greater London shown separately) by the main ethnic groups

Region

All ethnic groups White ISC

Population*
(1000s)

Tuberculosis
notifications

Estimated
annual rate

Population*
(1000s)

Tuberculosis
notifications

Estimated
annual rate

Population*
(1000s)

Tuberculosis
notifications

Estimated
annual rate

A. 1988
North 3037 98 6.2 3002 83 5.3 21 12 109.0
Yorkshire/Humberside 4855 252 10.0 4624 149 6.2 158 92 113.0
East Midlands 3925 215 10.6 3769 104 5.3 104 103 192.0
East Anglia 2004 37 3.6 1977 31 3.0 10 3 59.2
Greater London 6616 680 19.9 5434 246 8.8 515 338 126.9
Rest of South East 10418 262 4.9 10105 171 3.3 144 76 102.2
South West 4540 92 3.9 4474 81 3.5 12 8 130.1
West Midlands 5151 335 12.6 4790 142 5.7 238 160 130.1
North West 6283 342 10.5 6041 201 6.4 148 124 162.2
England 46829 2313 9.6 44216 1208 5.3 1349 916 131.3
Wales 2823 95 6.5 2779 86 6.0 16 6 73.5
England and Wales 49652 2408 9.4 46995 1294 5.3 1365 922 130.7
B. 1993
North 3047 111 6.9 3014 92 5.8 16 15 168.2
Yorkshire/Humberside 4928 247 9.5 4681 106 4.3 177 132 140.4
East Midlands 4034 210 9.8 3848 88 4.3 124 112 170.1
East Anglia 2103 35 3.1 2049 27 2.5 22 8 66.8
Greater London 6728 924 25.9 5273 290 10.4 557 370 125.2
Rest of South East 10697 244 4.3 10332 136 2.5 207 82 74.6
South West 4702 90 3.6 4630 73 3.0 17 9 95.7
West Midlands 5222 381 13.8 4764 144 5.7 313 204 122.7
North West 6311 383 11.4 6035 176 5.5 183 175 179.5
England 47772 2625 10.4 44631 1132 4.8 1621 1107 128.8
Wales 2874 81 5.3 2830 70 4.7 18 7 72.8
England and Wales 50646 2706 10.1 47462 1202 4.8 1639 1114 128.2

*Based on 1988 and 1993 Labour Force Surveys.

Figure 1 Relationship between the estimated number of
patients of non-white non-ISC ethnic origin with infectious
(smear and culture positive) respiratory tuberculosis per
100 000 of the white population and the estimated
notification rate (for all forms of tuberculosis) in the white
population in the 33 London boroughs in (A) 1988 (RS =
0.35) and (B) 1993 (RS = 0.69).
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and therefore rates for these areas could only be
calculated for all ethnic groups combined.

Results
SURVEY POPULATIONS

Of the 2748 notifications during the 1988 sur-
vey period, 340 were excluded.4 There re-
mained 2408 newly notified patients, of whom

245 had had previous treatment for tuberculo-
sis (the corresponding figures for 1983 were
3302 and 300, respectively); 54% were of white
origin, 38% of ISC origin, and 8% of “other”
ethnic groups. During the 1993 survey period
there were 3298 notifications of which 592
were excluded.5 The main reasons for exclu-
sions were inappropriate notifications (chemo-
prophylaxis) and denotification (non-
tuberculous mycobacteria and other diseases).
There remained 2706 newly notified patients,
of whom 248 had had previous treatment for
tuberculosis 44% were of white origin, 41%
were of ISC origin, and 14% of “other” ethnic
groups.
The data are presented for all types of

disease combined, although there were diVer-
ences in the disease characteristics between the
ethnic groups.

STANDARD REGIONS OF ENGLAND

Table 1 shows the estimated annual notifica-
tion rates per 100 000 for 1988 and 1993,
respectively, for all ethnic groups combined
and the main ethnic groups for the standard
regions with Greater London shown separately
from the rest of the South East. There were
wide regional variations with low rates in
Anglia, South West, and the South East
(excluding Greater London), and the highest
rates in Greater London in both years. The
rates for the white ethnic group varied from 3.0
to 8.8 per 100 000 in 1988, with a wider range
from 2.5 to 10.4 per 100 000 in 1993.
Increases in the notification rate for the white
population between 1988 and 1993 were seen

Table 2 Greater London Boroughs: estimated annual notification rates for 1983, 1988 and 1993 for all ethnic groups
combined and details of 1993 population and notifications

Borough

Estimated annual rate/100 000 1993

Population*
(1000s)

% notified

1983 1988 1993 ISC % Non-ISC
Non-white

Barking & Dagenham 17.2 9.2 11.7 146 44 0
Barnet 18.2 27.3 29.7 305 58 21
Bexley 12.7 3.5 6.0 220 43 0
Brent 92.3 43.5 47.2 248 60 24
Bromley 7.2 2.6 6.5 292 20 10
Camden 33.4 24.8 38.5 181 19 30
City of London 0.0 0.0 0.0 4 0 0
Croydon 19.3 13.5 18.7 323 50 25
Ealing 45.4 30.1 46.2 286 64 21
Enfield 16.6 9.0 20.2 262 46 14
Greenwich 15.8 11.8 22.8 215 27 42
Hackney 27.3 18.7 39.5 191 20 30
Hammersmith & Fulham 32.7 24.0 13.3 155 18 36
Haringey 30.2 24.8 32.9 212 14 51
Harrow 37.3 33.3 42.0 207 65 26
Havering 5.7 4.9 4.9 232 0 33
Hillingdon 17.8 9.9 18.9 240 46 42
Hounslow 36.2 21.6 27.4 207 70 10
Islington 33.2 18.6 22.6 175 14 38
Kensington & Chelsea 32.7 22.9 6.3 149 20 20
Kingston upon Thames 8.9 7.3 13.7 138 40 30
Lambeth 37.5 18.5 43.7 259 23 45
Lewisham 20.0 17.9 20.4 240 12 39
Merton 17.5 8.0 22.6 175 33 33
Newham 72.2 52.9 49.2 226 59 25
Redbridge 24.9 12.8 19.5 233 29 25
Richmond upon Thames 7.2 7.4 4.5 167 0 0
Southwark 20.8 28.3 22.2 229 0 48
Sutton 8.2 7.9 0.0 173 0 0
Tower Hamlets 56.4 38.7 60.1 170 56 20
Waltham Forest 24.7 18.0 29.2 220 47 27
Wandsworth 29.7 18.4 9.2 266 23 31
Westminster 41.6 32.2 42.9 189 19 30

*Based on 1993 Labour Force Survey.

Table 3 Local authorities: estimated annual notification rates/100 000, excluding Greater
London, and restricted to those authorities with 15 cases or more and with rates of
15.0/100 000 or more in either 1988 or 1993, with 1993 population data

Estimated annual rate/100 000 1993

Local authority 1988 1993 Population* (1000s) % notified ISC

Leicester 51.8 52.8 289 83
Pendle 34.4 22.0 86 90
Preston 34.0 37.1 132 54
Bolton 32.0 40.6 265 81
Slough 30.3 29.2 103 88
Blackburn 29.9 40.6 140 73
Bradford 28.6 31.4 480 80
Wolverhampton 24.2 21.4 246 36
Birmingham 23.6 32.4 1012 64
Stoke-on-Trent 23.1 13.4 253 22
Manchester 22.5 16.6 432 55
Luton 21.8 25.3 179 63
Derby 20.2 20.6 229 80
Rochdale 18.1 16.4 207 72
Walsall 17.0 19.2 265 63
Sandwell 17.0 4.5 294 71
Newcastle on Tyne 16.5 12.6 285 5
Coventry 16.3 25.4 304 68
Nottingham 14.7 25.4 283 26
Middlesborough 10.6 28.5 146 41
Oldham 7.1 23.1 221 70
Reading 8.5 21.9 138 50
Liverpool 8.4 17.0 477 5
Tameside 8.1 16.2 222 32
Kirklees 13.3 15.6 386 75

*Based on the 1993 Labour Force Survey.
Details of local authorities with estimated rates under 15/100 000 in both 1988 and 1993 are
available from the authors.
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only in the North (9%) and Greater London
(18%). The rate in the West Midlands stayed
unchanged, and decreases were seen in the
other regions ranging from 14% in the North
West and South West to 31% in Yorkshire. The
rates for the ISC ethnic group were high in all
regions (59–192 per 100 000 in 1988 and
67–180 per 100 000 in 1993).

GREATER LONDON LOCAL AUTHORITY AREAS

(BOROUGHS)
The rates for the London boroughs are given in
table 2. All but six of the 33 boroughs showed
an increase between 1988 and 1993 with five
boroughs (Lambeth, Hackney, Enfield, Brom-
ley and Merton) all showing increases of more
than 100%. The rate for Greater London as a
whole increased by 30% from 19.9 to 25.9 per
100 000 with the number of notifications rising
from 680 to 924 with only a 2% increase in
population. Whereas in 1988 seven of the bor-
oughs had rates more than three times that of
England and Wales, this had increased to 10
boroughs by 1993.

OTHER ETHNIC GROUPS

There have been changes in the distribution of
the ethnic populations in England and Wales
since 1983,3 and particularly since 1988. In

1988 non-ISC non-white ethnic groups con-
tributed 8% of notifications4 which increased
to 14% by 1993,5 this increase being particu-
larly seen in Black Africans in whom notifica-
tions increased from 1.7% to 7.1% between
1988 and 1993. The contribution of the
non-ISC ethnic groups is seen most in the
London boroughs (table 2). There has been
little change in the contributions of the Black
Caribbean and Chinese ethnic groups.
In 1988 the possibility of an association

between the overall rates of tuberculosis in the
white population in the 33 London boroughs
and the number of infectious tuberculosis cases
in the ISC population in the same boroughs
was examined but no association was found
(Spearman’s correlation coeYcient 0.06). The
same analysis was repeated in 1993 and again
no evidence of an association was apparent
(Spearman’s correlation coeYcient 0.45).
In the light of the increasing proportion of

cases occurring in the non-white non-ISC
group in 1993, an analysis was carried out
using the number of cases of infectious
tuberculosis in this group and the rates in the
white population of the London boroughs (fig
1). No association was apparent in 1988
(Spearman’s correlation coeYcient 0.35) but
the possibility of an association was apparent in
1993 (Spearman’s correlation coeYcient
0.69).

LOCAL AUTHORITY AREAS

The rates for those local authority areas outside
Greater London with 15 or more cases and
rates of 15 per 100 000 or more are presented
in table 3. The number of such areas increased
from 18 in 1988 to 21 in 1993. Of the 18 areas
in 1988, 10 showed increases in 1993 and eight
showed decreases—three of which (Stoke-on-
Trent, Sandwell and Newcastle) had fallen
below 15 per 100 000 by 1993. Liverpool,
Reading,Oldham, andMiddlesborough all had

Table 4 Patients notified in the six month survey periods by area and main ethnic group and estimated annual rates for 1988 and 1993

Local authority group

Population*
(1000s)

Tuberculosis
notifications

Estimated
annual rate

Tuberculosis notifications

White Indian
Pakistani &
Bangladeshi

n % n % n % %† n % n %

A. 1988
Metropolitan areas:
33 boroughs in Greater London 6770 13 680 28 19.4 246 19 36 264 44 74 23
36 authorities in other metropolitan areas 11121 22 736 31 12.8 365 28 50 161 27 150 47

Non-metropolitan areas
63 authorities with a population of 125 000
or more 10343 20 464 19 8.7 272 21 59 119 20 53 17

174 authorities with a population of
75 000–125 000 16814 33 394 16 4.5 295 23 75 45 7 41 13

97 authorities with a population of less than
75 000 5439 11 134 6 4.8 116 9 87 12 2 3 1

B. 1993
Metropolitan areas:
33 boroughs in Greater London 6933 14 924 34 25.1 290 24 31 252 42 118 23
36 authorities in other metropolitan areas 11199 22 833 31 14.0 341 28 41 155 26 272 53

Non-metropolitan areas:
63 authorities with a population of 125 000
or more 10816 21 479 18 8.4 231 19 48 136 23 73 14

174 authorities with a population of
75 000–125 000 17303 34 362 13 3.9 251 21 69 47 8 47 9

97 authorities with a population of less than
75 000 5188 10 108 4 3.9 89 7 82 11 2 3 1

*Based on the 1988 and 1993 Labour Force Surveys.
†As a percentage of all notifications in the area grouping.

Table 5 Comparison of estimated annual rates in the 403
local authority areas of England and Wales in the 1983,
1988, and 1993 surveys

1983 1988 1993

Estimated annual rate/100 000 for
England and Wales 13.0 9.4 10.1

Ratio to England and Wales rate (n)
Rate 4 times or greater 5 4 10
Rate 3.0–3.99 times 2 12 7
Rate 2.0–2.99 times 20 16 23
Rate 1.0–1.99 times 66 56 43
Rate 0.50–0.99 times 120 99 72
Rate up to 0.49 times 148 139 125
No cases 42 77 123

Geographical distribution of tuberculosis notifications in England and Wales 179
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substantially higher rates in 1993 with in-
creases of over 100% since 1988. Although
there were increases in notification rates in
some areas, the general trend for 1988 and
1993 was for a decrease in most local authority
areas.

NOTIFICATIONS BY LOCAL AUTHORITY GROUPS

Table 4 shows the 403 local authorities
grouped according to type, area and population
size for 1988 and 1993. The 13% of the popu-
lation living in Greater London provided 28%
of the total notifications in 1988 and 34% in
1993. The 22% of the population in the
metropolitan areas outside London provided
31% of the total notifications in both years.
Thus in 1988 the 65% of the population in
non-metropolitan areas provided the remain-
ing 41% of the notifications, falling to 35% by
1993. In 1988 the percentage of notifications in
people of white ethnic origin was 87% in the
local authority areas with populations of less
than 75 000 compared with 36% and 50% in
Greater London and in the other metropolitan
counties, respectively. By 1993 the proportion
of notifications in people of white ethnic origin
in the local authorities with populations of
under 75 000 had declined to 82%, and in
Greater London and other metropolitan coun-
ties to 31% and 41%, respectively. In both
1988 and 1993 the highest proportions of
Indian patients (44% in 1988, 42% in 1993)
were resident in Greater London, whereas the
greatest proportion of Pakistani and Bangla-
deshi patients were resident in the other
metropolitan counties (47% in 1988, 53% in
1993). In 1983, 1988 and 1993, 74%, 70% and
72% of notifications, respectively, in people of
ISC ethnic origin occurred in residents of
either Greater London or the other metropoli-
tan counties. The comparative figures for peo-
ple of white ethnic origin were 50%, 47%, and
52%.
The varying trends in geographical distribu-

tion can be seen more clearly if all 403 local
authority areas are stratified by comparison
with the national rate (table 5). The number of
districts with below national average notifica-
tion rates have increased over the three surveys,
and those districts with no notifications have
trebled since 1983. Those areas with rates four
times the national average, however, have dou-

bled between 1983 and 1993, with a lesser rise
in those with rates between two and four times
the national average notification rate.

DURATION OF STAY IN THE UK BY REGION FOR

THE ISC ETHNIC GROUP

In both 1988 and 1993 there were considerable
diVerences in the notification rates for the
population of the ISC ethnic group between
those born in the UK and those born abroad,
with much higher rates for those recently
arrived in the UK than for those who had been
resident in the country for more than five
years.4 5 Table 6 shows the notification rates in
those born and those not born in the UK and
the time since first entry for those regions with
more than 25 notifications in the Indian or
Pakistani and Bangladeshi ethnic groups. The
overall rates generally decreased between the
surveys in the Indian group but generally
increased in the Pakistani and Bangladeshi
group.
Although the rates amongst those born in the

UK are relatively low, they are increasing in
some areas—for example, the rates have more
than doubled among the Indian group between
the surveys in Greater London and for the
Pakistani and Bangladeshi group in the North
West.
The highest rates are seen in recent immi-

grants into the UK among whom the rates have
generally increased between 1988 and 1993,
especially within the Pakistani and Bangladeshi
group. As most of these rates are essentially
based on low numbers, changes in any group
within one region should be interpreted with
caution.

Discussion
The marked variation in tuberculosis notifica-
tion rates in diVerent parts of England and
Wales reported in previous surveys3 7 was also
seen in both 1988 and 1993, and in some
respects has become more pronounced. The
1988 survey4 took place shortly after the nadir
of notifications in 19876 and that of 19935 after
the increase in notifications seen between 1987
and 1990 had levelled oV. Analysis by region
shows that the rate of tuberculosis declined in
all regions between 1983 and 1988, but that
whilst the decline continued in most regions in

Table 6 Rates of tuberculosis notifications (per 100 000 population) in the six month survey periods of 1988 and 1993 by birthplace (UK or abroad)
and number of years since first entry and region of residence (only regions with more than 25 notifications of Indian or Pakistani/Bangladeshi ethnic origin
have been presented)

Ethnic group and region
Population*
(1000s)

Overall Born UK
Five or more years since first
entry into UK

Less than five years since first
entry into UK

1988 1993 1988 1993 1988 1993 1988 1993

Indian
East Midlands 110.6 213 160 95 50 243 167 501 883
Greater London 370.9 138 128 12 41 135 114 706 809
Rest of South East 109.1 111 81 38 26 92 98 633 387
West Midlands 171.4 146 121 54 73 195 122 851 1057
North West 55.1 211 216 77 87 258 263 1901 1334

Pakistani & Bangladeshi
Yorkshire 123.6 128 166 49 76 143 182 496 852
Greater London 186.7 102 119 27 42 127 118 239 242
Rest of South East 98.3 90 67 28 12 135 87 167 309
West Midlands 142.2 109 125 31 44 148 135 290 952
North West 128.8 131 164 19 69 188 210 723 362

*Based on 1993 Labour Force Survey.
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1993, there were increases in some regions
including the West Midlands (10%), North
West (9%), Northern (11%), and within the
South East region, particularly in Greater Lon-
don (30%).
More detailed analysis of the 403 local

authority areas, however, shows that most of
the areas are still experiencing a decline. Those
districts which are predominantly small, rural,
or are in non-metropolitan areas generally have
falling rates with an increasing number of areas
reporting either no notifications or rates below
national average. However, the number of dis-
tricts with rates at least three times the national
average increased, particularly in 1993. Thus,
the distribution of tuberculosis is becoming
increasingly uneven, with a small number of
areas with very high rates and below average
rates for most of the areas. The number of areas
with either no cases or below average rates have
increased progressively and, by 1993, 320
(79%) were experiencing rates below the
national average of which 123 (31%) reported
no cases in the survey period.
This analysis also highlights the continuing

important contribution of patients belonging
to the ethnic minority groups to tuberculosis
notification rates. Those of non-white ethnic
origin, who constitute 6.3% of the total popu-
lation (ranging from 1.1% (Northern) to
21.6% (Greater London) in 1993), contrib-
uted 56% of the tuberculosis notifications. All
regions showed an increase in the percentage of
notifications in persons of non-white ethnic
origin in 1993 compared with 1988, ranging
from 13.6% of total notifications in Wales to
68.6% in Greater London.
The tuberculosis rates in the ISC ethnic

population remain very strongly associated
with place of birth and duration of residence in
the UK, as well as to the age distribution of the
population.4 Those born in the UK have the
lowest rates, and those most recently arrived
(less than five years) have the highest rates.
This association was first reported over 20
years ago8 but remains important despite the
overall fall in notification rates in ISC ethnic
groups. Thus, the age distribution of the ISC
ethnic group in a local authority area, the pro-
portions born in the UK, and the time since
first arrival of those born abroad will influence
the overall rate of tuberculosis seen in that area.
The rates in the white population varied up

to fourfold between regions in 1993 with some
showing rising rates and others falling rates.
The rates in the white population of the
London boroughs did not show a correlation
with the proportion of ISC smear and culture
positive rate per 1000 000 in either 1988 or
1993, consistent with the findings in 1983. In

1988 there was no correlation between white
population rates and non-white non-ISC
smear and culture positive rate per 100 000,
but there was a possible association in 1993.
This possible association is diYcult to interpret
in terms of establishing causality because
potentially important confounding factors
such as recent immigration and poverty have
not been taken into account. Although this
report was not designed to consider depriva-
tion, evidence from Liverpool,9 Leeds,10

London,11 and England and Wales12 suggest
that socioeconomic deprivation is a substantial
factor in the rates of tuberculosis of all ethnic
groups.
In view of the marked variation in tuberculo-

sis rates seen across the country, the tuberculo-
sis services in a district will need to reflect not
only absolute numbers and rates, but the
proportions from the diVerent ethnic groups,
the proportions of those born abroad, and the
ways in which these various factors are chang-
ing.

The success of the 1988 and 1993 surveys was due to the
co-operation of the more than 150 Medical OYcers in Environ-
mental Health (1988) and Consultants in Communicable Dis-
ease Control (1993), all physicians with an interest in thoracic
medicine (over 400), and many other clinicians who also
provided information; to tuberculosis nurses and health visitors,
clinic staV, records oYcers and clerks in many chest clinics and
hospitals; and to infectious disease clerks and other local
authority staV. The 1988 survey was funded by the Medical
Research Council and that of 1993 by the Department of
Health and the Welsh OYce.
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