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Secular trends of tuberculosis in Western
Europe
M.C. Raviglione,' P. Sudre,2 H.L. Rieder,3 S. Spinaci,' & A. Kochi4

Deaths due to tuberculosis have decreased uniformly in all countries in Western Europe, and most have
occurred among those aged .65 years. In recent years, tuberculosis case notifications have continued to
decline in Belgium, Finland, France, Germany, and Spain, and have levelled off in Sweden and the
United Kingdom; increases have, however, been recorded in Austria, Denmark, Ireland, Italy, Nether-
lands, Norway, and Switzerland.

In Denmark, Netherlands, Norway, Sweden, and Switzerland an increasing number of cases of
tuberculosis among foreign-born residents has resulted in a change from the expected downward trend.
Human immunodeficiency virus (HIV) infection appears to contribute only marginally to the overall tuber-
culosis morbidity; however, it appears to be important in Paris and its surrounding areas, and tuberculo-
sis is very common among HIV-infected persons in Italy and Spain. Despite these recent changes in
the incidence of tuberculosis, there is currently no evidence of its increased transmission among the
youngest age groups of the indigenous populations. Properly designed disease surveillance systems
are critical for monitoring the tuberculosis trends so that each country can identify its own high-risk
groups and target interventions to prevent, diagnose, and treat the disease. Tuberculosis remains a
global disease and because of increasing human migrations, its elimination in Western Europe cannot
be envisaged without concomitant improvements in its control in high-incidence, resource-poor countries.

Introduction
In several industrialized countries the regular decline
in tuberculosis notifications, as expected from years
of observation, appears to have become disturbed.
The phenomenon was first reported in the USA (1),
where the average 5.7% annual decline in notifica-
tion rates over the period 1975-84 halted in 1985,
and reversed from 1986 onwards (2). As a result,
about 28 000 more cases were notified over the per-
iod 1985-90 than would have been expected had the
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previously observed downward trend continued (2).
This has been attributed, in part, to the spread of the
human immunodeficiency virus (HIV); homeless-
ness, increased drug abuse, immigration from coun-
tries where tuberculosis is common, and the deterio-
ration in the living conditions of and health care
delivery to the poor have also been proposed as fac-
tors contributing to the increase (3, 4).

A levelling off or a reversed trend in tuberculo-
sis notifications has been reported in recent years
also from several Westem European countries. The
reasons for this phenomenon are complex, differ
from one country to another, and have not been en-
tirely elucidated (5).

In order to facilitate a more precise assessment
of the epidemiological situation in Westem European
countries, we review here recent data on tuberculosis
mortality rates and incidence and their trends. Becau-
se relatively uniform reporting systems are a compar-
atively recent development, the analysis has been
limited only to the past two decades. With the ending
of the epidemic, heralding the elimination of the
disease among the general indigenous populations of
Westem Europe, new factors may become increas-
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ingly important in contributing to reported tuberculo-
sis morbidity. In this article we attempt to analyse
tuberculosis notifications in various Western Euro-
pean countries. The identification of specific factors
should permit better definition of the groups at risk,
which can then be targeted with appropriate inter-
ventions.

Methods
Data were obtained from the following sources:
national statistical reports produced by Ministries of
Health; reports of national tuberculosis and respira-
tory diseases associations; published literature; and
personal communications. Rates (per 100 000 popu-
lation) were obtained using population data provided
by WHO and, for the populations of some countries
in 1990-91, from estimates provided by the United
Nations. Western European countries with very small
populations or those whose data could not be valida-
ted were not included in this study. Mortality infor-
mation for 1980-90 was provided by WHO.

A case of tuberculosis was defined as one offi-
cially notified in the country studied.

Results
Mortality
Data from 14 Western European countries were ana-
lysed. Recent tuberculosis mortality data for the 14
countries are shown in Table 1; for some countries
information was available only until 1987, 1988 or
1989. Tuberculosis deaths decreased regularly over
the 10-year period 1980-90 in all the Western
European countries studied, except the Netherlands.
The most recent mortality rates (per 100 000) vary
from 0.3 in 1989 in the Netherlands to 2.4 in 1987 in
Spain. In 1980 the mortality rate ranged from 0.3 in
the Netherlands to 5.0 in Finland. In the Netherlands,
the total number of tuberculosis deaths, which had
regularly decreased until 1984, reached its lowest
value in 1987 after 2 years of temporary increase;
however, increases of 30% and 9%, respectively,
were documented in 1988 and 1989. The vast major-
ity (85% in 1989) of deaths occurred among those
aged .65 years. A recent analysis showed that over
the period 1974-84 in the Netherlands, the case fatal-
ity rate of bacteriologically proven pulmonary tuber-
culosis as well as the standardized mortality rate
increased; this increase occured predominantly among
male adults aged .65 years (6).

a Demographic data for health situation assessment and projec-
tions. Unpublished document WHO/HST/90.3.

In all the countries studied the majority of tuber-
culosis deaths have increasingly occurred among
those aged .65 years. No significant increase in mor-
tality has been reported among adults aged 25-44
years.

Morbidity
The country-specific notifications and rates are
shown in Tables 2 and 3, respectively. The combined
notification rates for all 14 countries declined almost
exponentially over the observation period at an aver-
age rate of decline of 5.4% per annum (Fig. 1),
decreasing by more than 50% from 31.9 to 14.0 per
100 000 population between 1974 and 1990. How-
ever, the rate of decline differed in individual coun-
tries. Generally, in countries with initially higher
rates, tuberculosis declined more rapidly than in
those where the rates were initially lower. While the
range of notifications was wider at the beginning of
the observation period (7.8-76.3 per 100 000 in
1974, an almost tenfold difference), this was consid-
erably narrower by the end of the period (6.6-19.7
per 100 000 in 1990, a threefold difference).

In a large number of countries tuberculosis noti-
fication rates have not appreciably declined in recent
years, and in several an increase has occurred.
However, the interpretation of surveillance data
reported by some countries is problematic because of
the marked annual fluctuations in the number of
cases; large changes from one year to the next are
generally unlikely to be associated with the tubercu-
losis epidemic, but rather to reporting biases.

Notifications of tuberculosis cases have con-
tinued to decline in Belgium, Finland, France, Ger-
many, and Spain. In Belgium, a decrease in the rate
of decline has occurred over the last 3 years. In
Finland, which had the highest initial notification
rate of the 14 countries studied, a steady annual
decrease occurred over the period 1974-90; how-
ever, in 1991 for the first time in 17 years, the num-
ber of tuberculosis notifications did not decrease
substantially. In France the incidence of tuberculosis
declined regularly by 4% per year over the period
1970-88 (7). In 1989 and 1990 the number of cases
reported stabilized and the rate remained unchanged
(8). However, in 1991 there was a 6% decline over
1990. There are some important regional differences,
and notification rates increased slightly between
1988 and 1989 in the Paris region, while decreasing
elsewhere (7). In Germany an annual decline of
about 5% in the number of cases and incidence was
observed between 1974 and 1984; however, since
1984 the rate of decrease has slowed down (9). In
Spain, where only pulmonary tuberculosis is noti-
fied, a declining trend began in 1987 (10, 11, and

298 WHO Bulletin OMS. Vol 71 1993



Secular trends of tuberculosis in Western Europe

CO CD C lot N- 0)0 CD CO C 0 ou

0 0 0 c0 0 0C 0 D00 o C

C O COC a a c CCOa) CO a

0 0.
am

U) CO (
D

0) 0) 000

0. 0 0

n0 0 c0 co co
0

CO) CDO U COCOC

LtA _ 0 D N- CO N- LA C t N- C C
D CD r- C Nl- C N CD C C LA C N- N-

0 0 0 N- N- N-I, C t N- CO CO
l: .- .1

. .
0 C\. 0 0

.

os.-cu 0 N- 0) 0o = _ CO C CO CO

Z D t 0 U0LA C N-0
19-1 IT-, CO)

S

CO
CO

C C C C

D OD0 00 O D
a000

CO O) -
0 aa

0 N- N- 0 co CD O
N- LCOO C0 t
N- a)

C 0 0

D aoto D !u
D c) co

0 0 00C 0 w Cw
CO,

0C 0 C(D LOA 0 N- N- CO 0CO_ If, _ CM

a)

COCOcl

N-

N-

v-
CY)

0

LO
co

CO
U)
LO
CD

v-

CO

co

a
CY)

LA

co
v-

CO
CY)0)
v-CD
CO

CY

CO

T-

N-

0

LA LA UL
CD CD 0

CO

0)
N-

LO
LO

T-

0

CD
o)

E
0

E ~ Dc ) '
caE{ n 4> E n > O C x<

4s m
0

iL iL O - - z z cn0)D LL

l) _

CO
CO

CO0)

CJ)
ai

_ .~
0)~

C

0.°
=u cJ
> CD

(D '-
co
Eco*-, Q-

WHO Bulletin OMS. Vol 71 1993

wo s-

co 0)

0
( U)

o
_

C'D
c 75

*0
0)>n

-o

cu

t 0
CDI-I
CMcu

0

'a

c]

0

cc

0(id
0
2

cu

0

C.)
Cu
0

-oOC2? c

0)

00

oE

C.c

0

CL
0

3

c

1-

C

0

0

c

0
Uer

C

t
c
0

0

v-

c

a
0

0
E
la0
a

D
c
0
2

0
.0

0

0

0

0
.0
cu
H-

z

Co

CD
CM
v-

CY)
N-

299



M.C. Raviglione et al.

Fig. 1. Number of notified tuberculosis cases over
the period 1974-91 in 14 Western European coun-
tries combined (thin line) and expected secular trend
fitted to observed data by linear regression (bold
line), logarithmic scale (data for six countries only for
1991).

74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91
Year of notification

National Statistical Institute, Madrid, 1991); how-
ever, an increase was notified in 1991. In addition,
it has been estimated that as many as 19 800 cases
of tuberculosis may have occurred in 1990 (12).
Age-specific data from the Health Department of Bar-
celona and other sources indicate that in Spain tuber-
culosis is still a problem among the 15-44-year
age group (12).

Notifications of tuberculosis have levelled off in
Sweden and the United Kingdom. In Sweden, more
cases were notified in 1989 and 1990 than in 1988,
when the lowest number ever was reported. In the
United Kingdom, a small reversal in the decline of
tuberculosis notifications was observed beginning in
1988. In England and Wales the highest notification
rates were among males aged >65 years and between
1987 and 1989 small increases occurred among over-
65-year-olds of both sexes and females aged 25-44
years (13, 14).

Increases in tuberculosis notifications occurred
in Austria, Denmark, Ireland, Italy, Netherlands,
Norway, and Switzerland. In Austria, a stabilization
of notification rates was noted in 1986-88, followed

Table 2: Reported number of cases of tuberculosis in 14 countries in Western Europe, 1974-91a
Year A B DK SF F D IRL NL N E S CH UK Total

1974 2462 3110 674 3581 26 784 43 199 1204 4309 2119 455 3558 1625 1831 12 496 107 407

1975 2366 4301 619 3497 25 024 40 233 1154 4189 2230 497 3131 1446 2091 12 620 103 398
1976 2506 5118 548 3095 22 911 38 599 1061 NA 2081 NA 3335 1307 1823 11 781 94 165

1977 2311 6531 514 3027 20 087 36 605 1145 4516 1974 427 3685 1105 1648 11 156 94 731

1978 2240 2546 438 2757 18924 34334 1151 4316 1911 352 3642 1127 1575 11 204 86517

1979 2200 2959 459 2508 17 341 32 034 1099 4105 1765 378 4165 991 1447 10 722 82 173
1980 2191 2687 430 2247 17 199 29 991 1152 3311 1701 497 4859 926 1160 10 488 78 839

1981 2061 2838 394 2204 16 459 27 083 1018 3182 1734 461 5488 875 1193 9290 74 280
1982 1942 2654 378 2170 15 425 24 865 975 3750 1514 447 7936 784 1167 8436 72 443

1983 1825 2190 348 1882 13 831 22 977 924 4253 1423 396 9091 832 1097 7814 68 883
1984 1765 2149 302 1791 12 302 20 243 837 4008 1400 373 10 640 754 946 7026 64 536
1985 1442 1956 312 1819 11 290 20074 804 4136 1362 374 10752 702 961 6666 62650

1986 1377 1894 299 1546 10 535 17 906 602 4037 1238 343 13 841 640 881 6841 61 980
1987 1390 1772 322 1419 10 241 17 102 581 3819 1227 307 9468 545 1018 5732 54 943
1988 1402 1588 304 1078 9191 16 282 534 3262 1341 294 8497 536 1160 5793 51 262

1989 1280 1648 328 970 9027 15 385 672 4068 1317 294 8058 595 1063 6059 50 764

1990 1521 1577 349 772 9030 14 653 624 4185 1369 334 7597 557 1229 5908 49 705

1991 1426 1457 333 771 8510 NA NA NA NA 362 9007 NA 1137 6028 29 031
a A: Austria; B: Belgium; DK: Denmark; SF: Finland; F: France; D: Germany; IRL: Ireland; I: Italy; NL: Netherlands; N. Norway; E:
Spain; S: Sweden; CH: Switzerland; and UK: United Kingdom.
b NA = no data available.
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Table 3: Reported number of cases of tuberculosis per 100 000 population in 14 countries in Western Europe
1974-91a

Year A B DK SF F D IRL NL N E S CH UK Total

1974 32.7 31.9 13.4 76.3 51.0 54.7 39.0 7.8 15.6 11.4 10.2 19.9 29.0 22.3 31.3

1975 31.5 43.9 12.2 74.2 47.5 51.1 36.9 7.5 16.3 12.4 8.9 17.7 33.1 22.6 30.3

1976 33.4 52.1 10.8 65.5 43.3 49.3 32.9 NA 15.1 NA 9.3 15.9 28.8 21.1 27.5

1977 30.7 66.4 10.1 63.9 37.8 46.8 35.0 8.0 14.2 10.6 10.1 13.4 26.0 20.0 27.6

1978 29.8 25.9 8.6 58.0 35.5 44.0 34.7 7.6 13.7 8.7 9.9 13.6 24.8 20.1 25.1

1979 29.3 30.0 9.0 52.6 32.4 41.0 32.6 7.2 12.6 9.3 11.2 11.9 22.8 19.2 23.8

1980 29.2 27.3 8.4 47.0 32.0 38.3 33.9 5.8 12.0 12.2 12.9 11.1 18.7 18.7 22.8

1981 27.5 28.8 7.7 45.9 30.5 34.5 29.6 5.6 12.2 11.2 14.5 10.5 18.7 16.5 21.4

1982 25.9 26.9 7.4 45.0 28.3 31.7 28.0 6.6 10.6 10.9 20.9 9.4 18.2 15.0 20.8

1983 24.2 22.2 6.8 38.8 25.3 29.4 26.3 7.5 9.9 9.6 23.8 10.0 17.0 13.9 19.8

1984 23.4 21.8 5.9 36.7 22.4 26.0 23.7 7.0 9.7 9.0 27.8 9.0 14.6 12.4 18.5

1985 19.1 19.8 6.1 37.1 20.5 25.8 22.7 7.2 9.4 9.0 27.9 8.4 14.8 11.8 17.9

1986 18.2 19.2 5.8 31.4 19.0 23.0 17.0 7.1 8.5 8.2 35.9 7.6 13.8 12.1 17.7

1987 18.3 18.0 6.3 28.8 18.4 22.0 16.4 6.7 8.4 7.3 24.5 6.5 15.5 10.1 15.6

1988 18.5 16.1 5.9 21.8 16.4 20.8 15.1 5.7 9.1 7.0 21.8 6.4 17.7 10.2 14.5

1989 16.8 16.7 6.4 19.5 16.1 19.6 19.1 7.1 8.9 7.0 20.6 7.0 15.9 10.6 14.3

1990 19.7 16.0 6.8 15.5 16.1 18.4 17.9 7.3 9.2 7.9 19.4 6.5 18.4 10.3 14.0

1991 18.3 14.8 6.5 15.5 15.0 NA NA NA NA 8.5 23.1 NA 16.5 10.5 -

a A: Austria; B: Belgium; DK: Denmark; SF: Finland; F: France; D:
Spain; S: Sweden; CH: Switzerland; and UK: United Kingdom.
b NA = no data available.

by a decrease in 1989 and a 19% increase in 1990
over the 1989 rate. In Denmark, the lowest number
of cases ever was notified in 1986, but this has sub-
sequently increased by 11%. In Ireland the trend of
declining notifications was reversed in 1989 and
1990 when increases occurred. In Italy, important
increases in the number of tuberculosis cases were
reported in 1989 and 1990 (Istituto Nazionale di Sta-
tistica, Rome, 1978-91). However, no official epide-
miological data have appeared since 1978 (15); only
bacteriologically proven cases were notified until
1990, although inconsistently (16), and under-repor-
ting is recognized to be a problem (17, 18). As a
result, it was estimated that approximately 20000,
(i.e., up to 35 cases per 100 000 population) may
occur annually (15, 17, 19). In the Netherlands, the
downward trend observed until 1987 has subsequent-
ly been reversed (20). In Norway, increases in case
notifications and rates were observed in 1990 and
1991. In Switzerland, the reporting system and the
case definition were modified in 1987, when in addi-
tion to the reporting of cases by physicians, laborato-
ries were also required to report any isolation of the
Mycobacterium tuberculosis complex. After the
lowest number of cases ever was notified in 1986 in

Germany; IRL: Ireland; I: Italy; NL: Netherlands; N: Norway; E:

Switzerland, marked increases in notifications occur-
red in 1987, 1988, and 1990 with a decrease in 1991
(21, 22).

The HIV pandemic and tuberculosis in
Western Europe
Table 4 presents an overview of the impact of the
acquired immunodeficiency syndrome (AIDS) pan-
demic on tuberculosis in Westem Europe; no data
were available from Austria, Belgium, Finland, Ire-
land, and Switzerland. In Denmark, the proportion of
AIDS cases with tuberculosis has not increased
recently. In France, AIDS has had an important
impact on tuberculosis in the Paris area, where HIV-
infected tuberculosis patients alone account for the
increase in the number of cases over that expected
(8). Furthermore, HIV seropositivity among patients
with tuberculosis in Paris and an adjacent departe-
ment was much higher (12% and 18%, respectively)
than that in all other areas of the country (1%); about
40% of all the HIV-infected tuberculosis cases were
among those bom abroad (of whom 46% were from
sub-Saharan Africa) and about half of the HIV-
seropositive French patients with tuberculosis were
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Table 4: Tuberculosis (TB) and the HIV pandemic and
tuberculosis among foreigners In selected Western
European countriesa

TB cases among

% HIV positives % TB among foreigners:
among TB cases AIDS casesb % Trend

Denmark - 1 38 (1990)C Up

France 1-18 10 27 (1988) ?

Germany - >10 20 (1989) Up

Italy - 11 16 (1990) Up

Netherlands - - 41 (1990) Up

Norway - - 23 (1990) Up

Spain 22 37 6 (1987-90) ?

Sweden - 2.6 41 (1990) Up

Switzerland - - 51 (1990) Up

United Kingdom - 4 -

a HIV = human immunodeficiency virus.
b AIDS = acquired immunodeficiency syndrome.
c Figures in parentheses are the year.

intravenous drug users (8). In Frankfurt, Germany,
over the period 1984-88 more than 10% of AIDS
patients suffered an episode of tuberculosis (23). In
Italy, a study of 1691 patients with AIDS, i.e., 41%
of all cases reported in the country in 1988-89,
showed that 11.4% had tuberculosis (24). In the
Netherlands, an increase in the annual incidence of
tuberculosis from 16 cases per 100 000 in 1984 to 33
in 1988 occurred among Dutch males aged 25-49
years in Amsterdam, whereas no increase was obser-
ved among Dutch males of the same age in other
areas of the country or among other age groups in
Amsterdam (25). This may be due to the HIV epi-
demic, but the generally low prevalence of tubercu-
losis infection among Dutch 15-44-year-olds may
minimize any potential impact of HIV infection (26).
In Norway, the proportion of "non-infectious cases"
of tuberculosis has increased recently, but registry
matching of AIDS and tuberculosis cases indicates
that infection with HIV does not play a significant
role in this respect or in the overall increase in tuber-
culosis notifications; between 1985 and 1991 only
seven cases of tuberculosis were reported among
over 230 AIDS patients. In Spain, the incidence of
tuberculosis in two series of AIDS patients was high:
37% among 434 patients in Barcelona and 36%
among 112 in San Sebastian (27, 28). In Sweden,
among the 645 cases of AIDS notified since 1982,
tuberculosis has been reported for 1.3% of the
Swedes (6 of 464) and for 6% of the foreigners (11
of 181) involved. In the United Kingdom, 4% of the

AIDS cases reported up to 1990 had tuberculosis
(13). Because low rates of tuberculosis were obser-
ved among young White adults, who represent the
largest proportion of AIDS cases in the United King-
dom, and because this population at risk of HIV
infection overlaps only slightly with the foreign
population at risk of tuberculosis, it is unlikely that
the HIV epidemic has played an important role in
the recent levelling off in tuberculosis notifica-
tions in this country (13).

Foreigners and tuberculosis in Western
Europe

The impact of foreigners on tuberculosis in Western
Europe is shown in Table 4. The contribution of
immigrants varies between countries. For example,
in Belgium, the incidence of tuberculosis in Brussels
in 1991 among native Belgians was 23.5 per
100000, compared with 61.2 among foreigners. In
France, detailed information on a non-random
sample of 3863 cases of tuberculosis (43% of all
reported cases) is available for 1988. A total of 27%
of the cases occurred among foreigners, who, in
general, were younger than the French nationals:
almost half (48%) were aged <35 years, compared
with 25% of the French nationals. In contrast, 48%
of the French nationals were .55 years of age, while
only 19.5% of the foreigners were in this age group
(29). In Sweden, available information for 1989 and
1990 indicates that 37% of tuberculosis cases occur-
red among foreigners. In 1990, 70% of cases among
native Swedes involved patients aged .65 years,
whereas 66% of cases among individuals born
abroad were among those aged 20-44 years. The
case notification rate (per 100 000) in 1990 was 4.2
among individuals born in Sweden, 30.1 among all
individuals born abroad, but 229 among those born
in Africa. In Switzerland, 49% of the tuberculosis
cases reported in 1990 occurred among Swiss nation-
als, with the remaining 51% being individuals main-
ly from Yugoslavia, Turkey, and Portugal. The esti-
mated notification rate (per 100 000) was 11.3
among Swiss and 50.6 among foreign residents.
Age-specific notifications over the period 1988-90
revealed that there was no increase among Swiss
nationals, but a marked increase among foreigners,
particularly those aged 25-29 years. Of 791 bacterio-
logically confirmed cases in 1990, a total of 428
(54%) involved Swiss nationals and 363 (46%) for-
eign residents: 49% of the Swiss were >65 years
of age indicating that among Swiss nationals tuber-
culosis has become a disease of the elderly; in con-
trast, 80% of the foreign patients were aged <45 years
(21, 22, 30) (Fig. 2). Data for England and Wales in-
dicate that the highest tuberculosis notification rates
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Fig. 2. Age-specific notifications, by citizenship, in
Switzerland, 1988-90 (lines smoothed over 5-year age
groups).

are in areas with a high proportion of residents
from the Indian subcontinent (13).

Observations on trends of reports by nationality
are available for a few countries. In Denmark, 18%
of bacteriologically confirmed cases in 1986 occur-
red among foreigners, and this proportion increased
to 38% in 1990; this accounts for most of the recent
countrywide increase in tuberculosis notifications. In
Germany, the decline in tuberculosis among German
nationals is continuing, whereas among non-
Germans the decline ended in 1986, and there was an
average annual increase of 7.8% between 1986 and
1989. In the former Federal Republic of Germany
the notification rate among foreigners also has
increased (from 51 per 100 000 in 1986 to 63 in
1989) with a rising proportion of non-German nation-
als among the total (20%) in 1989 (9). In Italy,
although only 3% of a non-random sample of new
cases of pulmonary tuberculosis in 1986 occurred
among immigrants from south-east Asia and Africa,
this proportion had increased to 16% by 1990 (17).
In the Netherlands, available data indicate that tuber-
culosis declined among Dutch nationals at an aver-
age rate of 4.3% per year between 1984 and 1990;
in contrast, the number of tuberculosis notifica-
tions increased steadily over the same period among
foreign residents at an average rate of 13.6% per
year, and in 1990, 41% of the cases of tuberculosis
occurred among foreigners (Fig. 3). In Norway, 4%
of all cases of tuberculosis in 1977 were among those
born abroad but in 1990 this had increased to
23%. Although this increase may explain, at least in
part, the slow rate of decline in tuberculosis notifica-

tions since 1977, the case notification rate has in-
creased both for Norwegians and foreign residents
over the past 2 years. In Sweden, the proportion of
cases among foreign residents increased from 23% in
1985 to 41% in 1990, thus contributing substantially to
the recent levelling off. No information on the nation-
ality of cases was available for Austria and Ireland,
while immigrants do not appear to make a significant
contribution to the tuberculosis situation in Spain
and Finland. In Finland only 26 of the 771 reported
cases (3.4%) in 1991 occurred among foreign resi-
dents.

Discussion
The current epidemic of tuberculosis in Western
Europe has spanned several centuries, killing at its
height, perhaps 1% of the population annually in
several European metropolitan areas (31). By the end
of the 1980s, the annual death rate from tuberculosis
had declined, with only a few exceptions, to 1-2 per
100 000 population, a 500- to 1000-fold reduction.
The vast majority of these deaths have increasingly
been among those aged .65 years of age.

Tuberculosis morbidity has been recorded less
reliably, and only comparatively recently. Thus,
available data permit assessment only of the tailing-
off of the epidemic in Western Europe. At its zenith
tuberculosis always claims its highest toll among
young adults, while epidemiologically a shift
towards the elderly population is a sign of success
(32). In all the countries examined, tuberculosis
among the indigenous population has become largely
a disease of the elderly, i.e., it may be occurring lar-

Fig. 3. Number of tuberculosis notifications in the
Netherlands, 1974-91, by citizenship (logarithmic scale).
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gely as a result of endogenous reactivation of an
infection acquired years previously when the risk of
infection was much higher. In due course, this pool
of infected individuals will be depleted, and current-
ly infected cohorts will successively be replaced by
those with lower infection. However, recent data
from some industrialized countries that tuberculosis
is no longer declining at the previously observed rate
have led to concerns that the disease may be resur-
gent in such countries because of immigration and/or
the HIV epidemic. Comparative analysis of the
tuberculosis notification data in Western Europe is
fraught with problems: within each country, case
definitions and reporting criteria have changed; and
between countries, there are large differences in the
quality of surveillance and reporting criteria (33).
Nevertheless, several conclusions can be drawn.

Although data reported in some countries may
not be entirely reliable, in Western Europe as a
whole, tuberculosis notifications declined fairly
regularly at an annual rate of 5.4% from 1974 to
1991. The decline was more rapid in countries with
initially higher rates, and by 1990 the notification
rates per 100 000 population had stabilized at 15-20
in such countries and at 7-10 in countries where the
initial rates were lower. However, although the com-
posite data show a regular decline, the number of
cases of tuberculosis has recently failed to fall or has
even increased in several countries. A major factor
responsible for this change is the increased migration
of people from high to low incidence countries
(Table 4). For example, the increased notifications in
the Netherlands and Switzerland over the past few
years are almost entirely attributable to cases among
young foreign adults (Fig. 2 and 3). Fig. 2 shows
also that among the Swiss contemporaries of these
foreigners no increase was recorded, i.e., neither
increased transmission from the foreign to the in-
digenous population nor increased endogenous reac-
tivation as a result of HIV-induced immunosuppres-
sion has been responsible for the observed overall
increase.

From a public health point of view, it is of
utmost importance what happens to the generation of
today's parents. As tuberculosis is not easily trans-
mitted beyond the context of close contacts, trans-
mission will largely occur within families. If parents
are free from tuberculosis, their children are very
likely to escape infection. Currently, there is no indi-
cation in Westem Europe that there has been an
increase in transmission within the young segments
of the population. On the other hand, there is eviden-
ce that the incidence of tuberculosis among foreign
residents of Westem European countries is similar to
that observed in their country of origin. Irrespective
of whether these individuals come predominantly

from Africa (as is the case in France, Italy, and Swe-
den), Yugoslavia, Portugal and Turkey (Switzer-
land), or the Indian subcontinent (England and
Wales), they have all been exposed to tuberculosis in
their countries of origin, where the incidence of the
disease is high. However, it is unlikely that the high
incidence of tuberculosis among such groups will
significantly influence the course of the epidemic in
Western Europe. Nevertheless, interventions, such as
the following, are needed to tackle the problem more
efficiently: improvement of the targeting of screen-
ing procedures to detect infection and disease; provi-
sion of preventive therapy for those infected with
M. tuberculosis; and prompt curative intervention for
those with tuberculosis.

Although there is a temporal association be-
tween the levelling off of the secular trend of tuber-
culosis incidence in many European countries and
the course of the AIDS pandemic, the contribution of
HIV infection is currently very limited and is likely
to have only a slight influence on the tuberculosis
situation in Western Europe (34). This arises because
the overall prevalence of infection is low among the
indigenous population of young adults at high risk
for HIV infection. Notable exceptions to this may
occur in areas of France, and in Italy and Spain,
where tuberculosis is relatively frequent among
intravenous drug users, who constitute the main pool
of HIV-infected persons in those countries. Thus,
available data do not suggest that international
migration or the HIV pandemic will alter substantial-
ly the course of the tuberculosis epidemic in the
general indigenous populations of most Western
European countries.

Basic strategies to counteract effectively the
increase in the reported number of cases of tubercu-
losis in some European countries include the follow-
ing (35): direct government responsibility for super-
vision of diagnosis, treatment, and prevention of
tuberculosis; and the maintenance of properly
designed disease surveillance systems (this may re-
quire new systems, like those adopted by Switzer-
land (5) and Sweden, based on mandatory reporting
of tuberculosis cases by both physicians and labora-
tories).

Tuberculosis control in Western Europe, with
the ultimate goal of eliminating the disease, will
require that each country identifies its own high-risk
groups and designs targeted interventions to prevent
the development of the disease among infected indi-
viduals and to ensure better diagnosis and follow-up
treatment. Tuberculosis remains a global disease. In
view of the increases in human migration and travel,
the elimination of tuberculosis from industrialized
countries is critically dependent on improvement of
the situation in poorer countries.
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Resume
Les tendances s6culaires de la
tuberculose en Europe occidentale
Selon des indications provenant de plusieurs pays
d'Europe occidentale, la regression des cas noti-
fi6s de tuberculose s'est interrompue. Toutefois, la
situation, sur le plan de la maladie, n'a fait l'objet
d'aucune analyse detaill6e dans 1'ensemble de la
r6gion consid6r6e. Le pr6sent article constitue un
essai d'6valuation de la mortalite et de la morbidi-
te par tuberculose dans 14 pays d'Europe occi-
dentale. Nos donnees proviennent essentiellement
de rapports statistiques nationaux communiques
par les ministeres de la sante et de rapports ema-
nant d'associations nationales antituberculeuses.

Les d6ces imputables a la tuberculose ont
diminue uniform6ment dans tous les pays enque-
t6s, et la plupart d'entre eux sont survenus chez
des sujets ag6s de 65 ans et plus. Ces dernieres
ann6es, les cas notifies ont continu6 de r6gresser
en Allemagne, en Belgique, en Espagne, en Fin-
lande et en France, alors qu'une stabilisation 6tait
observee au Royaume-Uni et en Suede; par
contre, on a not6 une progression en Autriche, au
Danemark, en Irlande, en Italie, en Norvege, aux
Pays-Bas et en Suisse.

L'interpretation des donn6es disponibles
s'avere difficile, etant donne les modifications
intervenues dans les pays memes en matiere de
description de la maladie et de criteres de notifi-
cation, et egalement entre les pays. Neanmoins, il
est possible de tirer des conclusions generales.

Au Danemark, en Norvege, aux Pays-Bas, en
Suede et en Suisse, une augmentation du nombre
de cas chez les 6trangers a entrain6 une inver-

sion de la tendance a la baisse que l'on attendait.
11 semble que l'infection a VIH n'ait constitue
qu'un 6l6ment marginal de la morbidite gen6rale
par tuberculose dans les pays enquetes. Toute-
fois, cette contribution paralt importante a Paris et
dans les regions limitrophes, et la tuberculose est
tres frequente chez les personnes infectees par le
VIH en Espagne et en Italie. Malgre cette evolu-
tion r6cente de l'incidence de la tuberculose,
aucune augmentation de la transmission n'a ete
enregistree pour l'instant parmi les groupes d'age
les plus jeunes des populations autochtones.

11 est vital de disposer de systemes appropries
de surveillance de la maladie pour un contr6le
permanent de son 6volution, afin que chaque
pays puisse identifier ses propres groupes a haut
risque et orienter ses interventions dans le sens
de la prevention, du diagnostic et du traitement de
la maladie. La tuberculose reste une affection
d'envergure universelle et, en raison du develop-
pement des migrations humaines, son elimination
d'Europe occidentale ne peut etre realis6e sans
un renforcement des mesures de lutte dans les
pays pauvres ou son incidence est 6levee.
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