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Ecological association between asbestos-related diseases
and historical asbestos consumption: an international
analysis
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Sugio Furuya, Toshiaki Higashi, Lung-Chang Chien, Megu Ohtaki

Summary

Background The potential for a global epidemic of asbestos-related diseases is a growing concern. Our aim was to
assess the ecological association between national death rates from diseases associated with asbestos and historical
consumption of asbestos.

Methods We calculated, for all countries with data, yearly age-adjusted mortality rates by sex (deaths per million
population per year) for each disease associated with asbestos (pleural, peritoneal, and all mesothelioma, and
asbestosis) in 200004 and mean per head asbestos consumption (kg per person per year) in 1960-69. We regressed
death rates for the specified diseases against historical asbestos consumption, weighted by the size of sex-specific
national populations.

Findings Historical asbestos consumption was a significant predictor of death for all mesothelioma in both sexes
(adjusted R2=0-74, p<0-0001, 2-4-fold [95% CI 2-0-2-9] mortality increase was predicted per unit consumption
increase for men: 0-58, p<0-0001, and 1-6-fold [1-4-1-9] mortality increase was predicted for women); for pleural
mesothelioma in men (0-29, p=0-0015, 1-8-fold [1.3-2.5]); for peritoneal mesothelioma in both sexes (0-54,
p<0-0001, 2-2-fold [1-6-2-9] for men, 035, p=0-0008, and 1-4-fold for women [1-2-1-6]); and for asbestosis in men
(0-79, p<0-0001, 2.7-fold [2.2-3 - 4]). Linear regression lines consistently had intercepts near zero.

Interpretation Within the constraints of an ecological study, clear and plausible associations were shown between
deaths from the studied diseases and historical asbestos consumption, especially for all mesothelioma in both sexes
and asbestosis in men. Our data strongly support the recommendation that all countries should move towards

eliminating use of asbestos.

Introduction
The possibility of a global epidemic of asbestos-related
diseases is a cause for widespread concern. Such diseases
include asbestosis and many types of mesothelioma.
Selikoff and colleagues*! have urged caution about the
use of asbestos since the 1960s, and in more recent years,
Peto and colleagues have predicted a drastic increase in
future mesothelioma deaths in the UK' and Europe.*
Further investigations showed close agreement between
projected and actual numbers on one hand, and tapering*
or deceleration* of the mesothelioma epidemic on the
other. Statistical projections of mesothelioma rates
suggest substantial increases in many countries.™

The worldwide burden of diseases associated with
asbestos has also been estimated; the yearly number of
asbestos-related cancer deaths in workers could be
100000-140000." 5-7% of lung cancer cases might be
attributable to occupational asbestos exposure,** although
such estimates would vary with the amount of tobacco
consumed. At the International Expert Meeting on
Asbestos, Asbestosis, and Cancer in 1997, delegates
discussed such a worldwide epidemic, and agreed that
every year, 20000 cases of lung cancer and 10000 cases of
mesothelioma in west Europe, North America, Japan, and
Australia could be due to asbestos." The International

— 76—

Labour Organisation (1LO) and WHO jointly announced
the elimination of diseases associated with asbestos as a
priority for collaboration. 1LO has expressed much concern
about an evolving epidemic of these diseases, especially
since disease is seen only after a long latent period
(3040 years),” and has adopted a resolution to promote a
worldwide asbestos ban.”

The extent of asbestos exposure around the world is
difficult to estimate, mainly because quantified
measurement data are few. To the present day, about
20—40% of adult men are thought to have held jobs that
could have entailed some asbestos exposure."* However,
attempts to estimate the proportion of exposed people in
populations are generally hampered by the absence of
reliable estimates of exposure for people with occupational
asbestos exposure, for women's exposure, and for
environmental exposure. A wide disparity in exposure
status of populations is likely, and would be affected by the
timeframe studied, and be different depending on the
country. The volume of asbestos consumed per head can
act as a surrogate for the exposure level of a population and
ecological associations between exposure rates and disease
rates can be measured. The volume of asbestos
consumption over time was used to characterise various
populations,"” These indices suggest that people living in
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EGY~Eqypt: ESP=Spain; FIN=Finland; FRA=France; GBRwUnited Kingdom; HKG=Hong Kong; HUN=Hungary, ISL=lceland; ISR ~Israel; JPN=japan; KOR=South Korea;
MEX=Mexico: NIL=Nicaragua: NLD=Netherlands; NOR=Norway; NIL=New Zealand; PAN=Panama; PER=Pery; POL=Poland, PRT=Portugal, SWE=Sweden;

URY =Uruguay; USA=United States: and VEN=Venezuela. *Yearly mean 2000-04. 1Yearly mean 1960-69.

developing countries are faced with increasing exposure to
asbestos."? Preliminary investigations for mesothelioma
have produced plausible findings for its association with
amount of asbestos consumption per head, although these
investigations were limited by the small number of
countries assessed, and by studying only mesothelioma " **
The aim of our study was therefore to investigate the
ecological association between national mortality rates
from diseases associated with asbestos and historical
asbestos consumption in the respective countries.

Methods

The diseases associated with asbestos that we studied were:
pleural mesothelioma (C45-0, as classified by the
International Classification of Diseases, 10th revision
[ICD-10]); peritoneal mesothelioma (C45-1, 1CD-10); all
mesothelioma; and asbestosis (J61, 1CD-10). All
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mesothelioma was defined as mesothelioma (C43, 1CD-10)
as an independent category or composite of all or any of its
subcategories—ie, pleural (C45-0), peritoneal (C45-1),
pericardial (C45-2). other sites (C45-7). and unspecified
(C45-9), as reported by the respective countries. To improve
the accuracy of our analysis, we precluded lung cancer,
because of its link with smoking and an absence of reliable,
comparable data for adjustment.

The yearly number of deaths in 2000-04 for individual
diseases by sex and 5-year age category was obtained from
the WHO mortality database.™ National population data
were obtained from WHO,® the US Census Bureau
(USCR)," and the UN,* prioritised for use in this order.
For each country, sex-specific and age-specific mortality
rates (deaths per million population per year) were
calculated by division of the number of sex-specific deaths
in 2000-04 by the size of the corresponding sex-specific
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national population, and then age-standardised to the
world standard population published in 1966.” These
death rates were then averaged for the same period.

The amount of historical asbestos consumption was
defined as the yearly average asbestos consumption per
head (kg per head per year) for 1960-69 (ie, the average of
data for 1960 and 1970, the 2 years for which data are
available). For every country, the volume of asbestos
production, import, and export (in metric tonnes) was
extracted from the US Geological Survey report.* The
definition of consumption was production plus import
minus export,” and the resulting number was divided by
the national population for that period. The period of
asbestos consumption (1960-69) was chosen a priori, to
allow for a disease latency of about 3040 years between
exposure and the average yearly deaths from asbestos-
related diseases in 2000-04. Although variable latency
periods have been reported for asbestosis morbidity, we
postulated the same latency period in asbestosis patients
to account for the additional period from onset of
symptoms to death.

33 countries had both consumption and mortality data
available for analyses. These countries accounted for 63%
of all asbestos consumed worldwide in 1960-69 and for
22% of the world's population in 2000-04—84%, 74%, and
48% of the population of the Americas, Oceania, and
Europe, respectively, but only 8% in Africa and 5% in Asia.

For individual asbestos-related diseases, separate linear
regression analyses were done for each sex, with age-
adjusted mortality rates of each asbestos-related disease as
the dependent variable and historical asbestos consumption
as the independent variable. National mortality rates were
log-transformed to comply with the assumptions
underlying the random errors in the regression model.
Parameters in the regression model were estimated by the
least-square method, and weighted by the size of sex-

specific national populations in 2000-04. All statistical
procedures were done with SAS version 8.02. Graphs were
drawn with SigmaPlot version 9-01. A p value less than
005 was deemed statistically significant.

Role of the funding source

The sponsor of the study had no role in study design,
data collection, data analysis, data interpretation. or
writing of the report. The corresponding author had full
access to the data in the study and had final responsibility
for the decision to submit for publication,

Results

The figure shows scatter plots of national data for the
diseases associated with asbestos (male sex had the highest
adjusted R' value and was therefore chosen for presentation
in the figure). A positive linear relation between historical
asbestos consumption and log-transformed death rates can
clearly be seen. The sex-specific assodation of individual
asbestos-related diseases was expressed as a linear
regression model in the table, with the parameters intercept
B, and slope B, and adjusted R’ values. Strong linear
relations are apparent for all mesothelioma in both sexes
and asbestosis and peritoneal mesothelioma in men.

The relation for all mesothelioma in men (see figure A)
shows high asbestos consumption corresponding to a
high log-transformed mortality rate. Historical asbestos
consumption was a highly significant positive predictor
of all mesothelioma mortality (see table), with an
adjusted R’ value of 0-74 in men (p<0-0001). In women,
asbestos consumption was a significant positive
predictor of all mesathelioma mortality, with an adjusted
R* value of 0.58 (p<0-0001), The slope (B) of the
regression lines suggested that for an increment in
asbestos consumption of 1 kg per head in a population,
men had a 2-4fold (95% CI 2:0 to 2.9) (10°™

n Regression parameters Adjusted R*  p value
B, (95%Cl) SE pvalve B, (95%C1) 3 pvalue
All mesothelioma
Male EP) -0135(-0-325100-055) 0093 01567 03B2(0299t00465) 0041 «0-0001 0738 <0.0001
Female n 0326 (-D-47710-0175) 0074 00001 0208(0143100274) 0032 00001 0578 <0-0001
Pleural mesothelioma
Male 9 0408 (-075610-0059) 0170 00237 0257(0108100406) 0073  0O0MS 0293 0.0015
Female 5 -0748(-110B10 -0-388) 0174 00003 0123(-0029t0D 7S] 0073 01066 0071 01066
Peritoneal mesothelioma
Male 25 -1475(-177910-1171) 0147  <00001 D333 (0205t00461) 0062 <00001 0539 «0.0001
Female 7 -1190(-135910-1-021) 00B2 <00001 ©0132(0061t00204) 0035 00008 0345 00008
Asbestosis
Male 7 -1255{-14621t0-1048) 0100 <00001 0439(0-348100530) 0044 <00001 0789 <0-0001
Female 19 -1513(-171810-1307) 0098 <00001 0050(-0036100135) 0041 02375 0027 02375
e ol e Pt of regression I l,th-dnqmlnnlm *Regression model log_{age-adjusted momality rates of asbestos- related dicases)

(deaths per million population per year)H, + 8, xhi ption (kg per head per year) . 1200004, $1960-69.
Table: Regy lyses* for age-adj lity ratest of asbestos-related diseases versus historical ast p ghted by the size
of sex-specific national populations
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[95% CI 10" ™ to 10° =) increase and women had a
1.6-fold (1-4 to 1-9) (10° = [10°**'to 10° ™|} increase in
deaths from mesothelioma. The intercepts (B,) were
small at 10°=0-73 (0-47 to 1-14) for men and
10°"<0.47 (0-33 to 0.67) for women. Death rate
predicted for the mean consumption value (1-67 kg per
head) was 3-18 (255 to 3-82) in men and 1-05 (0-56 to
1-54) (per million people per year) in women. Thus the
male-to-female death rate ratio was 3-0.

Historical asbestos consumption was a significant
positive predictor of pleural mesothelioma rate in men(see
figure B; R'=0-29, p=0-0015, B=10°*=0-39 [0-18 to
0-87)). The slope suggested a 1:8-fold (1-3 to 2-5) (10° ™=
[10° ™! to 10°*=) increase in pleural mesothelioma
deaths in men per 1 kg rise in asbestos consumption in a
population. However, the relation was not statistically
significant (p=0-107) in women.

The relations for peritoneal mesothelioma mortality
rate were positive and significant for both sexes (see
figure C; R'=0-54, p<0-0001, B=10"=0-03 [0-02 to
0-07] for men and R’=0-35, p=0-0008, B,=10""™=0.06
[0-04 to 0-10] for women). The slope suggested a 2- 2-fold
(16 to 2:9) (10°"™™' [10°* to 10°“*) and a 1-4-fold
(1:2 to 1-6) (10° ! [10° = to 10" **7) increase in deaths
from peritoneal mesothelioma in men and women,
respectively, per 1 kg incremental rise in asbestos
consumption in the population. The mortality rate
predicted for the mean consumption value (1-67 kg per
head) was 0-12 (-0-72 to 0-96) in men and 0-11 (040 to
0-61) in women (per million people per year). Thus the
male-to-femnale death rate ratio was 1-1.

The association for asbestosis mortality rate was positive
and statistically significant in men and yielded the highest
adjusted R’ in all studied diseases (see figure D; R'=0-79,
p<0-0001, B~10"*=0-06 [0-03 to 0-09]). The slope
showed a 2-7-fold (2-2 1o 3-4) (10° ™' [10°** 1o 10° ™))
increase in deaths from asbestosis in men per 1 kg
incremental rise in asbestos consumption in the
population. Again, the association was not significant in
wormen.

Discussion

We recorded that recent national death rates from
diseases associated with asbestos were closely related to
historical ashestos consumption rates in 1960-69. The
ecological association was consistently positive for all
studied diseases in men. In women, significantly
positive ecological relations between asbestos
consumption and deaths from associated diseases were
recorded for peritoneal and all mesothelioma, but not
for pleural mesothelioma or asbestosis. The associations
were especially strong for asbestosis in men, all
mesothelioma in men, all mesothelioma in women,
and peritoneal mesothelioma in men. For these
categories, mortality rates increased from between 1-6-
fold and 2-7-fold per 1 kg incremental rise in asbestos
consumption,
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For all studied asbestos-related diseases, the increase
in deaths per incremental increase of asbestos
consumption was higher in men than in women, with
the highest increase in men for asbestosis and lowest for
pleural mesothelioma. However, in women, the highest
increase was for all mesothelioma and lowest was for
asbestosis. The positive correlation in women was more
apparent for all mesothelioma than pleural mesothelioma,
which could be because there were fewer overall cases of
pleural mesothelioma, and some countries had no data
for specific subcategories of mesothelioma. These
drawbacks could also have affected the data for pleural
mesothelioma in men. The positive relation between
asbestos and pleural mesothelioma was not significant in
women (p=0-107). For all mesothelioma, the male-to-
female death rate ratio of 3-0 for the predicted dependent
value was within, but closer to the lower boundary, of the
reported range of 2-10,** although the male-to-female
distribution of exposure differs by population. The male-
to-fernale death rate ratios for pleural and peritoneal
mesothelioma were 3.7 (the regression model for women
was non-significant) and 1-1 (the regression model for
both sexes was significant), respectively, which were
similar to previously reported values of 5 and 2.7 The
male-to-fernale rate ratio for asbestosis was 8.1. There
are no reports with which to compare our results, but the
results are within a plausible range.

Although our findings cannot be extrapolated beyond
the data range, the regression lines had intercepts close
to zero for all diseases associated with asbestos. Small
amounts of historical asbestos consumption is therefore
predictive of few deaths from such diseases.

Development of a model of the ecological relation
between historical asbestos consumption and frequency of
lung cancer is needed to allow estimation of the proportion
of lung cancer caused by asbestos in a population. The
public-health importance of asbestos-induced lung cancer
has been underappreciated® because scientific knowledge
is restricted to ratios of asbestos-induced lung cancer (ie,
excess cases of lung cancer) and mesothelioma reported by
epidemiological studies of occupationally exposed
populations, ranging from 1-2 to 30-40, with 2 as the most
frequently cited figure.™" No comparable information
exists for such ratios in the general population. Within the
framework of an ecological study, however, the assertion of
lung cancer is not straightforward since more than 80% of
lung cancers in men and 45% of lung cancers in women
are attributable to smoking.* Comparable data for historical
tobacco consumption that could be feasibly analysed are
few. Thus the ecological relation between national death
rates from lungcancerand historical asbestos consumption,
with adjustment for the concurrent effect of smoking,
needs further investigation.The independent variable was
defined as the national asbestos consumption volume
divided by the size of the national population, and thus
represented the general amount of asbestos consumed by
a person for individual countries. As such, sex, age,



occupation, and other atributes of a population, or
consumed fibre types (eg, amphiboles, chrysotile) were not
accounted for. We also do not know whether the consumed
amounts of asbestos equate to exposure amounts. However,
this index has been widely used to describe the asbestos
situation nationally and regionally™** including in
ecological studies cited earlier.”*" Such previous use of
this index allowed us to regard it as a reasonable surrogate
for general exposure amounts in a national population.

The dependent variables were the national death rates
from diseases associated with asbestos for the most recent
period with available data. The most recent update to
WHO mortality database included 2004 data and provided
sex-specific data, which were incorporated into our
analyses. Generally, risks and death rates of diseases
associated with asbestos are much higher in men,
probably because men have had higher exposure to
asbestos, usually through their occupations.” On the
other hand, biological responses to asbestos exposure
could differ by sex. Thus regression models for all
asbestos-related diseases were done separately on the
basis of sex-specific mortality rates, However, the exposure
variable did not account for sex difference because those
data could not be apportioned between sexes.

We extracted data for consumption and mortality from
a single, authoritative, and widely-used global database,
which probably enhanced the comparability of data.
Nevertheless, the quality of data from developing
countries is probably poorer than those from developed
countries, because under-recognition of asbestos-
associated diseases and absence of statistics about
asbestos consumption are more likely in such countries,**
leading to a negative bias. Data points near the origin,
representing developing countries, tended to fall below
the regression line, suggesting that such a bias existed.
The incorporation of data from developing countries
contributed to a good representation of the situation
worldwide, with inclusion of data close to the origin (low
consumption and low mortality), allowing a valid
interpretation of the intercept.

We used data for 1960-69, when consumption and
production of asbestos is known to have increased
greatly in most continents* The resulting time
difference until death in 2000-04 is 37-5 years on
average (range 31-44 years). These timescales correspond
to the higher consensus values typically reported for
latency periods of diseases related to asbestos. Our
choice of consumption years can be justified because
our analyses assessed deaths rather than incidence (ie,
additional time to death is needed after disease
manifestation). Moreover, similar relations were
generally maintained when data from other but close
consumption periods were used, (eg. the adjusted R’
range was 0-16-0-83 when a consumption period of
1950-79 was applied to the models).

Our study has several strengths, including that it was a
comparative assessment of a wide range of diseases
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associated with asbestos, we used the largest possible
number of countries in the analyses, allowed for a
sufficient latency time, applied age-adjustment to mortality
rates for valid comparisons, and weighted by the size of
sex-specific national populations in the regression model.
A limitation of our study, however, is that we were
restricted to analyses that included only countries for
which both consumption and mortality data were available,
leading to the preclusion of populous countries such as
China, India, and Russia. Furthermore, lung cancer, as an
important contributor in the total burden of asbestos-
related diseases, warrants a separate analytical framework.
Thus, all findings should be cautiously interpreted within
the constraints of an ecological study.

In conclusion, this ecological study incorporating
country-specific data revealed clear and plausible positive
relations between amounts of historical asbestos
consumption and deaths from diseases associated with
asbestos. These relations were most apparent in men,
but were also apparent in women. Historical asbestos
consumption alone explained the bulk of the variance in
subsequent death rates from such diseases. Our results
lend support to the notion that all countries should move
towards eliminating the use of asbestos.
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i, B ENORBICEL XA 2200wk
P, AMIZBRENSETET, AlED
Ml L TR S I I, M, R
ZEL TR bh A L, BEAKD
[EEAHBETH D 9 2 ¥ — (X ElPD
ERTHH LR ETHD. BEREEOR
BHASIZLHBIcowTid, FELIED =
Y] R

GIREER BN
Selikoff (&, 1960 FRDFVEREL SR
MR EOHRAMETZTFRL, WELT

W, OEEEORTWE R THIERR
BICORMBIHDHAT (Global Asbestos Epi-
demic) ] &) WIRAFEVZL7-LFHZ 5.
BIAE, R0 MEA B2 5 HELD
HesEM L LT, @& CBT 5 HMMHATA
FECHDHEMN 10~14 TAKKETLZEWIH
EHhsH,. LiL, FORBILTL LU
Thv, XA EEDI BLD5~7% HHK
ORI CBBETLALVIOHELL S
NTwah, LI ADES, R R
DNAVERERZI ENG, —HEMIED
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ELARERFICBVWTLMAAILHTAH
B BHESWEOH T IHETHD, 5~

7% EVIHEEBEICREHBONNL T A
HHhH A,

747y FEXEFEHERSEMRL 2
1997 SEDAN Y X FHMELZETIE, MK,
ek, BE, A—A T TEHEED LEFE
2HAANOE#HMAABET1 HAOPERA
RELTWVWALDI I yHALBTVALY,

i EENZEBT D AR EOEREIZOW
Tix, O THS LD, 2O,
@ BE - ECHEAEY» DR, @ 848
W, ALMENIRETWS, LY THL. O
dHHETIE FIARMEEAAIZDNWT
&, PHHFEMARMEET L5 A { sk &
DOHEN Az HHDH, BEOBHEREIH W
FAHRMIIGEL Twinwi YFORBYE
AHNE, @ I2owTid, B¥EH, BEMN
MEBEFIZOWTE LEGEOMETH 2
#, FH LI nERLTHDLTHSI.

OMEE S ROEFHERELT, B
WAL D LREBE, HECELLHIIHVT
EAHILERTWAD, Chid—KicHEDIT
I NFRE L WS MBS BENZ
frhEHBENTWA, 2220, Al
2ot 2 W FNEORENH LN E S D
EWIMEIIRYS 6, BiREAH L.

PO KM AN E OIS,
2:1 256 10:1 TH3", WHABETI, %
CHAT TR DB RIS T RN G
HEE. PEMO AR, BB X O
Bih OB i iconwT, EVEO#HE I
5:18XU2:1THAD.

BEN I BRHOBEFEHEIC B TR
SN AA LR EEOR (H4)
2 2:1 AMLEVAS, 3001 vl 40:1
LT HRELHH, ), —ERETAH
MBERIAA MoK (MA) 22V T
BExsh Ty iw, ZoBiNg, #dL/:

% ETANAMCLIORBNL

ST BEAIZBVTIIMATA O —FA R
Rz Shah6Thsb. b, WA
i sEowsEad, BB T
80%, ZHET 5% E3NTW5D,

K i

o B R L EIPR ARG o B 10 M8 (ICD-
10) C, MBHTHBUMb- TV 5 (ICD-
10: C45). 5% 9 [ 47% £ T 9B o T 485
(ICD-9: 163) =% < Db LBl A3 55 =
NTwitEzORS., T2, WEROENN
ity (ICD-9:163) »*Fn % % KB il
(ICD-10: C450) o TRbONLNLE
AEEHITRLV, HEMECM L TELE S
HURA L L7: ICD-9 &, #BRENr & srEM
e L7 ICD-10 TR RKELERV DB LI
THhbh. 2612, KPS S BRSO
WA A 6T 5. Lch 5T,
R CEELY ICD SHEICETV Tl
B s L, FAHlEMESERASH
TLEH. SHICEET ICD-10 ~BfTL:
437 (BE) bREZ-TwHD, H
BRILEILE 2 Tl %,

] 2R [ oo o B2 i o) PE SN R
¥. WHO BECHEH R OB #RH %O
(&, B WHO ¥ 193 » Bl 62 » E &
173 UFTHH (LAaAHiAAC2WTIE
127 » B (# 2/3 DBFENHS).

RO R Tl % 7 — < (R
aHili % 2 - et O I Julian Peto (X
A250THAH. FEXLIE 1995 £ [Lancet)
(g S - K E O F% Tl T, Peto 134
F£HIZ [3—0 v 8B40 5 bl llio T
(mesothelioma epidemic) ] Z#&E L Tw5.
WA ak— b AT & v FikE B O
Tl lmA L, HETH OB EE A
2020 fEGIZH 3000 BICET LI EE Tl
L7z, =EL#RHFiChALL, ERLD
RMEDE LS, FTRESREZOROIENM

— A5 —



% %

BWEY 628 - 1%

%1 #HAZEOTKEE (ICD-10: C45 ¥ /=12 C45 LITE) RLCESE (WHO FECHRH X b Bicit & )

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

1 Argentina 60 60 64 73 87 92 109 545

2 Australia 403 390 435 519 489 2,236

3 Austria 68 75 75| 218

4 Bahrain 1 1

5 Belize 1 1

6 Bermuda 1 1

7 Brazil 44 54 54 45 57 254

8 Canada 292 297 331 920
9 Cayman Islands 1 1
10 Chile 26 32 3 38 32 44 203
11 Colombia 24 35 32 91
12 Costa Rica 5 3 2 2 3 15
13 Croatia 4 17 22 28 21 45 37 48 34 41| 300
14 Cuba 9 5 6 20
15 Czech Republic 39 40 40 33 32 49 30 46 49 54 36| 448
16 Denmark 67 62 51 61 82 69 89 75 556
17 Dominican 1 1 1 1 B

Republic

18 Ecuador 4 2 2 1 12
19 Estonia 2 4 4 8 1 2 2 23
20 Finland 59 67 78 63 74 67 70 74 78 630
21 France 768 732 B16 2,316
22 Georgia 3 1 1 5
23 Germany 818 976 1,055 1,094 1,094 1,083 1,117| 7,237
24 Guadeloupe 2 2
25 Hong Kong 8 20 28
26 Hungary 32 28 38 36 34 36 42 39 285
27 Iceland 1 2 3 2 1 5 1 15
28 lIsrael 22 20 17 37 96
29 Japan 500 576 597 570 647 710 772 810 878 6,060
30 Korea, South 6 24 23 24 16 21 24 27 165
31 Kyrgyzstan 2 1 1 1 5
32 Latvia 3 9 12 6 10 7 1 1" 9 78
33 Lithuania 18 10 15 15 13 12 10 93
34 Luxembourg 4 5 2 3 3 7 7 31
35 Malta 2 3 1 3 5 2 6 3 5 30
36 Mexico 108 116 142 114 139 619
37 Netherlands 326 377 325 402 3839 401 394 393 398 3,405
38 New Zealand 56 56
39 Nicaragua 1 1 2

(Ka—TiIcgl)



(2007.1) % O TAKAMCILISRERE

Bg (EXXic) x Bt
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
40 Norway 55 42 53 61 39 48 53 45 396
41 Panama 1 2 1 2 2 8
42 Paraguay 1 1 2 4
43 Peru 652 10 662
44 Poland 58 70 83 85 88 384
45 Portugal 27 19 46
46 Puerto Rico 4 5 3 12
47 Republic of 7 3 6 2 2 4 5 4 5 as
Moldova
48 Réunion 1 1
49 Romania 45 73 66 62 54 51 351
50 Serbia and 13 18 a2 25 26 28 142
Montenegro
51 Slovakia 12 1 10 15 15 18 1" 12 12 116
52 Slovenia 8 13 21 18 12 29 29 130
53 South Africa 192 192
54 Spain 236 217 291 295 260 1,299
55 Sweden 118 117 116 130 119 139 739
56 Trinidad and 2 2
Tobago
57 United Kingdom 1,767 1,755 1,795 5317
58 United States of 2.343 2384 2371 2430 9,528
America
53 Uruguay 4 7 5 9 25
60 Venezusla 13 12 10 13 13 8 6 75
61 Virgin Islands 1 1
(UK)
62 Virgin Islands 1 1
(USA)
/|\Et 118 626 1454 1,611 3,006 6623 7,385 9,194 9,508 5118 1,833|46,476

LHBLELLH, FHIAEKE -3 Twh, chEFTHEZAMEK LRSI
AL 22T 2EAMNRITY KEZMS AIED S .
5. SO L#iisid, MoRELEZTS9
Peto D#E AT, SHEITHEMOIFRT ATITH, WP hh bl 7 b i2s
WM 2 eME RV TH SR, Yy 25, $7:5%, Z0LHhhiEROERN
YNVELTHILD2H5 (R2), 777 fE, foRA~ERLD, EFEFIS2WT
ZTIk 2000 12, EBEITIX Peto I35 LF— Y OEHLHBILSEAZNTA L
2005 #E(=, 4 ¥V 7Tl 2005 412, HAT RAESIZFATES, 1272, wiFhoRICE
i& 2006 %= Murayama 5%, €hEho VT I X AL AT R Tl G o B ) BEE 3
EicHB 52 PEEORFRTFHISOVWTREL mEFHLTED, FRKEIBEICHST



