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SUMMARY

The Council Directive of 29 Match 1977 on‘biolcgical~screeniﬂg‘of the
populatlon for lead provides that Member States shall assess the extent
of exposure to lead outside the workp;ace. It sets reference levels in
terms of blood lead‘concentrétioﬁsﬁ‘ where these are exceeded Member
States have to determine the\souxceicf exposure and take action to eli-

minate the risk to health.

'The Directive prov1des that the Commassxon, in cooperatlon w1th the
CMember States, shall draw up ;eports on the measures. taken to 1mplement
the Directive. This report, submitted in accordance with Article 11 of -
Council Directive (77/312/EEC) of 29 March 1977 Jo L105/10 1977 des—\
crlbes the work carried out by the Member States and the Comm1551on in

i

appllcatlon of the Directive.

In otder to ensure alunifcrm application’cf the Directive in Member
States and a comparable quality of the\results,‘the Commission with the
Ccmpetent Naticnal‘Authorities nom;tated by the Member States worked out
a standardized "Subject Qﬁestionnaire andvData Sheet" and an "Informa-
tion thice to General Practitioners™, and et the same‘time initiated a
~Quality Assurance Programme fof blood lead analyses Qith the perticipa—
tion of more than 50 laboratories from all the Member States. This
Quality Assurance Programme hav1ng allowed for considerable 1mprovement
- in. the quallty of blood lead analyses has become a well established
Programme which contlnues at the request of the Competent National

Authorities and the participating laboratories.

Together with the Competent National’Authoritieé'practical criteria were
established for the selection of the population groups for screening

" both in urban areas and in areas with specific sources of lead.

A total of close to 18,000 subjects, evenly distributed between wohen
and men, has been examined throughout the Eu;opean,Community. A signi~
_ ,fiCagtfpercentage of the subjects inﬁolved’were‘children.; 168 separate

areas and population groups have been investigated.
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The median blood léad level for the'selectedbpooulatiOn in‘the Community’
is'of.lBug lead/100ml blood. Just over 2% of the subjects examined
exceed 30ug and 1.05% (or 184 Subjects) exceed 35ﬁg. It must be re-

: called that a median value below 20ug is conSidered acceptable by the '
Directive and that indiViduals With blood lead levels in excess of. 35ug
are to be further evaluated. , There are significant differences in

e blood lead levels in the different study areas.’ However, in general
the levels are lower than could have ‘been antiCipated from earlier

. fragmentary studies.

,The studies conducted in the large urban areas seem to indicate that
4there is no speCial lead health risk for the population if there are. -no
speCific sources of lead such as point emission sources from industry or

plumbosolvency.’

The studies conduCted in potential problem areas have'confirmed‘that in
j\a number of instances the reference levels are exceeded and that there—'w
fore a health risk may eXist. Member States are currently taking
active measures to better define the problem and take remedial action
'.where nepessary. The second screening campaign foreseen by the Direc—
tive ‘and now in the planning stage Will place speCial emphaSis on such “J

types of areas.

1.  INTRODUCTION

The Council Directive on biological screening‘of the population for lead
is aimed at asseSSing the non-occupational exposure of the population to
lead in the Member States of the Community, and where necessary to

eliminating the causes of high‘exposure.,

- The exposure is to be determined'through a biological screening of the
population. and,is to be assessed by comparing it with reference levels
~laid down in the Directive (blood lead limits for the population as a

group. as well as for indiViduals)

The Directive proVides that the CommiSSion, in cooperation With the
'Competent National Authorities shall prepare periodic reports ‘on the
measures taken to implement this Directive. - The present reéport is the':

first such report.

»
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. For the unlform lmplementatlon of the Dlrectlve a number of formal

’:'meetings of the Competent Netlonal Authorities as. well as Ad-hoc working :

gr,oups were held (Annex 1 - ‘list of meetings and membershlp) and several

reference documents prepared (Annex 2 - Subject: Questlonnalre and Data -

'isheet, Annex 3 - Information Notlce to General Practltloners),

/

2.  THE MAIN PROVISIONS OF THE /DIRE'CTIVE

The Member States are required to take the necessary steps"to promote.

the screening procedure according to the follow1ng condltlons.-

- the appllcatlon of the Dlrectlve to be restrlcted o 4 years {Ar-
’ ticle 2); . v
‘= the procedure is based on the measurement of blood lead w1th or.

w1thout ALAD levels (Artlcle 2);
With the further stlpulatlons that:
- - the sampllng be carrled out ‘on volunteers (Artlcle 3),

- ‘there shall be groups of at_least lOO_persons exan;ned in urban
- areas of more than 500 OOO inhabitants (nrticie 4, indent 1);
- groups of at least 100 persons shall be chosen where fea51ble from
among people exposed to sxgnlflcant pollution (Artlcle 4, indent

2) 3 . |
- (other critical groups shall be examlned as determlned by the Member

States (Artlcle 4, lndent 3);

- r‘ln each Member State and during ‘each campamgn the number of ana-
lyses to be performed shall be 50 or more per mllllon 1nhab1tants

'(Artlcle 4) .

“ The campalgn is to be carrled out in two stages separated by at least 24
months (Artlcle 5)

Reference levels are spec1f1ed whlch take into account dose and effect .

These reference levels (Artlcle 6) are:

- . @ maximum of 20pg lead/100ml blood for 50% of the people examlned

- a maximum of 30ug lead/100ml blood for 90% of the people examlned,

- a maximum of 35ug lead/lOOml blood for 298% of the people examlned,




In order that the- results of the blood lead analyses durlng the campalgn'
‘shall be as accurate and . comparable as possxble, intercomparison (quall—"
ty control) programmes shall be carrled out in which the nomlnated

k"vlaboratorles of the Member States shall partlclpate (Article 7)

iMember States are requlred, in the event of the reference levels ‘being
‘exceeded and in- the case of 1nd1v1duals with PbB values in excess of
QSug,tOvcheck the,valldlty»of,the results and to trace the source_of
hfexposure réSponsihle for such overexposure and,,further,‘to takebsueh
subsequent actlon as may be necessary. " Such action is to be reported

~to the Comm1551on. .

'3, IMPLEMENTATION OF THE DIRECTIVE AT:COMMUNITY”LEVEL'

Follow1ng the nomlnatlon by Member States of the Competent Natlonal S
EAuthorltles (CNA) a first meetlng of these authorltles was held 1n '
December 1977. To date five formal meetlngs of the CNA were convened._
(-Ad~hoc worklng groups have been active on the: S (
\hé development of a Common questlonnalre to be admlnlstered durlng the;
campalgn, ‘ '

- productlon ‘of an 1nformatlon notlce for general practltloners,

- monltorlng of. the Quallty Control programme,

- b.’statlstlcal presentation and evaluation of the-resultsf

A Quallty Control Programme for blood lead analySLS was started in May
l978 : ’ '

4. . IMPLEMENTATION OF THE DIRECTIVE IN MEMBER STATES | Ty

'Whllst the Dlrectlve in Artlcle 4, with three 1ndents, outllned those
areas 'in whlch monltorlng should be conducted, it was nevertheless the _
task of the 1nd1v1dua1 Member States themselves to- determlne the actual:
ilocatlons and thé manner in which 1t.1s most practicable to select

representative populations.

4,l In the‘matter'of large c1tles (Artxcle 4, indent l) hav1ug a. popu—-

. lation of greater than 0. 5M 1nhab1tants it was judged lmportant to
break this into two'z:omponents - an Inner and an Outer (suburban)
zone. Thls oftered the p0551blllty of -using the suburban popula~

tlon as a comparlson group against the Inner zone.‘



4.2

4.4

‘ local'(natioﬁal)'organization.'

Selection of persons presents some problems which are dependent on

In order to locate suitable‘populations within the meaning of

’Artlcle 4, indent. 1, many Member States ‘have made use ‘either of

»Natlonal Reglsters of populatlon or the more detalled local (c1ty)

Electoral llsts.

v Valuable earlier studies performed in Ireland, Belgium, the Federal

Republlc of Germany, the United Klngdom, Italy and France have

~ shown that in order to obtaln a. defined number of people, say lOO,

it is necessary to prepare lists - by random selection from Elec-

~toral llStS - of 200-300 ‘since the’ p031t1ve response to 1nv1tatlon
’ only may not exceed 30~ 40% of those persons who have been approached.

. It is: worth noting that a better response can be expected where

there is publlc awareness of a local hazard.

Electoral lists are necessarily restricted to'voting‘age in each

country, There is .an age gap betweeh'the very young children -

‘who are considered to be a fcritical.group"‘(Article 4, indent 3) -

and ﬁhe adolescent group“below votihg age. = The programmes of moStl

National Authorltles have pald particular attentlon to the younger

‘group - the Federal Republlc of Germany has, for example, shown
-partlcularllnterest,lh the 7-12 year age group, as well as the

‘NetherlandS‘with 74% child .component and approximately half of the h

total programme from the Unlted Klngdom is concerned with chlldren.
Although national programmes are varlable most show a Chlld compo~

nent of at least 30-50% of the total population being screened,;

HaVLng deflned an approprlate populatlon for 1nclu31on in the

‘ screenlng programme it was deemed convenlent by some Natlonal

Authorltles to make . use of health centres, or some other central

vpremlses, where fhe‘gampled subjects could be investigated.

.However s risk of blas can arise by such an arrangement, ~ This

bias shou]d be compared with that arlslng from the selection fac~

tors mentloned in 4.2 above.
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4.5

4.6

sented on maps 1 to 4.

‘The Member States havmng selected Health Centres or Blood Trans—:

‘fusion Centres for the study have done so only after a prellmxnary .

1nvest1gatlon.‘ S . ‘ '7_ g'

Indent 2 of Artlcle 4 1nv1ted Member States to submit data for

"exposed groups" of thelr own ch01ce. Arrangements have been made

. in some Member States to study pqpulatlons-'

- . in zones of hlgh trafflc den51ty to study the effects of lead
’ fem1551on from petrol; ' » ‘ \
- at 51tes adjacent to lndustrial enterprlses where lead 1s
' worked or with which lead is assoc1ated (smelters, mines,

‘ battery, works, etc )3

L~  in areas w1th ‘high content of lead in drlnklng water.

'Another area whlch has attracted some Member States in. accordance

o with Artlcle 4, indent ‘3, is the p0351ble hazard to- pregnant women.~

The investigation areas and critical groups selected by Member

States for this first campaign are summarized in Annex 5 and”preer

\

In order to assist in'depth study at individual level vis—éevis the

results of blood lead analyses a questlonnalre was devised 1n con~

sultatlon'w1th Membex States.' The questxonnalre prov1ded for the

icollectlon of data on the follow1ng aspects:

- Identlflcatlon of subject (confldentlal to local survey orga~

nlzatlon or Natlonal Authorltles)

- Identlflcatlon of Member State, Area and Type of Survey.

- Identlflcatlon of age, sex, years of re51dence at present

address.7

- Information whether or not residence was constructed before

1945.

- Identlflcatlon of cccupatlon to exclude lead exposure,

~

- ’Informatlon on personal habits ¢ smoking and drinking: (lﬂClU“«

ding water). ' : RS , ,
- Details of blood analysis including result,'where analysed‘and
on what date together thh evidence of quallty control of

.

srlmary analy31so
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4.9

The form also contalned facxllty for recordlng details of follow up.
‘procedure in the event of a blood lead level being found which

transgressed the reference levels. ’A llSt of 20 occupatlons.

- associated with lead exposure was appended to_assist,interviewing'

personnel.

A specimen of the Questionnaire is appended in Annex 2,

‘Collection of blood{samples... Regar&ing‘the;blood.sample collec-

tion it was necessary to'ensure non-contamination; Previous:
experlence and pllot studies had empha51sed the need for checklng
specxmen contalners and collecting blood samples in such a way that

no contamlnatlon could occur. . Each Member State had examlned

‘these p0551b111t1es very thoroughly, 1nst1tut1ng, where necessary,

tralnlng courses for personnel engaged in the collectlon of blood

'samples. Most had antlclpated the possibility of Chemlcal conta-
‘mination of contalners and ‘have arranged to carry out prlor studles

‘to ensure that thls does not occur.

Laboratory'support. Thlrty three laboratories carrled out. the

blood lead analyses requlred For the selectlon by the CNA of . the
laboratories which were to carry out the analyses, each laboratory
has been requlred to partlclpate ln a series of tests of perfor-
mance (Quallty Control - QC)-operated by the Commlss1on. Addl—
tlonally each laboratory was requlred to part1c1pate in further
lnten51ve Quallty Control programmes (QCP) which were carrled out

whllst the screenlng exercmse was .conducted (see Annex 4)

RESULTS OF THE FIRST CAMPAIGN

Validation of Assays of Blood Lead ' - h\'

Y

The importance of obtalnlng the best p0551ble results for . .the blood lead

assays during the biological monltorlng exercise had been stressed at

- all times.  The Competext Natlonal Authorities nomlnated laboratorles

based upon the results of the QCPs, and maintained v1gllance of the ‘

results of QC performance during the monltorlng exercise. proper.‘




7 It was‘realised from the inception of the programme that contamination

k must be avoided, both during the taking of samples of blood and from any
'contalners lnto which the blood was 1ntroduced.‘ Only tralned operators
-were. used to collect blood samples, and each country undertook a "pre-
analytlcal" QC exercise of the’ blood contalner tubes to exclude the;
"pOSSlblllty of" contamlnatlon from that source.'

The arrangements for duplicate analysis of'samples, eSpecially of those ,
'_where prlmary analy51s revealed levels in excess of 35ug/l, -and where .
second sampllng was 1mportant, were in the hands of the National Autho-
rltleSd Addltionally some Member States arranged to submit a propor-~

_ tion of blood\samples'ﬁor analysis "blind" to the Joint Research Centre (l

of the CEC at Ispra.

- Table 1 appended summarlzes all the arrangements made for the valldatlon/

of assays of blood lead.

vSll.l ‘ Ana_ysls of samples by CEC Reference Laboratory

" (Joint Research Centre at’ Ispra)
Six Member States ‘submitted samples’ for secondary analy51s to: Ispra.= A
- total of 1298 samples were examined durlng the’ perlod September 1979 to
rFebruary 1980 excepting for the samples from Luxembourg wh;ch ‘were ‘exa-

mined in May 1979..

The, Ispra laboratory employed 3 different methods ofvanalysis, most of
the samples in which 2 supplementary methods were used were those wlth a

blood lead level greater than 20ug/dl.

Results of analysis by the oxiginal laboratories and the reference
~ laboratory have been grouped by survey, and correlation coefficients

have -been calculated.

" For the most part the order of agreement between the results from the
Ispra laboratory and the laboratories performxng the prlmary analyses
was good,' The max1mal grouped devxatlon was +3ug/dl. . The majorlty of

" the comparatlve group devratlons lie between -0. 3 and +2. 0ug/dl.



- More than 95% of the results analysed in dupllcate were w1th1n less thanﬂ
ﬂ4ug/lOOml ‘PbB of each other, giving a clear 1nd1catlon of the rellabl—
_ llty of the results obtalned. ' ‘ '

- 5.2 Summary of the numerical results
A summary of the number of subjects examlned in - each Member State and
the number of areas studied is given ln Table 2 " The dlstrlbutlon of

‘the subjects ln terms of types of areas and study is glven in Table 3.

A summary of the results obtalned in each of the 168 1nd1v1dual surveys.i
carried out to complete the first measurement campaign in compllance
with the Directive is: given in Annex S Thls summary contains for each .
‘of the’ surveys an 1nd1catlon of the number of - sub]ects éxamined- and the

blood lead results in terms of 50, 90. and o8 percentlle.

For most of the areas examined and types of'studies'undertaken the bloodk
lead levels found do not exceed the .three reference levels prov1ded dn’
the.Dlrectlve.‘= An overall assessment of the results is glven 1n Table
4. o

\ — e - s ‘ .
For'the adult population, with five apparent exceptions, the bloOd lead |
‘levels of the adult populatlon llVlng 1n all areas- w1thout spec1f1c lead
sources are below the reference levels. The medlan values found in ‘the
studles for these populatlons varied from 6 to l9pg/dl with an overall
medlan of lBug/dl.

An assessment of the results in terms of potentlally exposed groups and

crltlcal" groups is glven in Table 5.

An analysis of the results based on sex confirms that, in general, the

.blood lead levels of women are a few micrograms/dl lower than in men.

An in depth study taklng into account the addltlonal 1nformatlon derlved
from the Questlonnalre is belng made and a speCLal Technlcal Report 1s

,belng prepared.



- lo'_v

]

6.  FOLLOW-UP ACT_ION N
. v )

;The Dlrectlve foresees in Artlcle 8 that lf blood 1ead results exceed

the reference values the valldlty of the data must be checked, sources

. of exposure must be: searched for and measures taken at Natlonal dlscre—y

-tlon. A descrlptlon of the actions taken to date and communlcated to

-the. chmlss10n as . laid down in Article 9 is glven below for each of . the

Memberx States.
'6.l rBelgiUm ' R L ’ ‘ ‘ ”

:Practlcally all the areas. 1nvestlgated produced blood lead levels (PbB)
‘below the reference levels of the Dlrectlve. However,,ln a number of

1nstances the levels came very close to these values. ,

Two areas deserve special mentlon, the Antwerp Industrlal Basin and .
Verviers. Both areas were known to have a potentlal lead problem, the

first one due to a. lead smelter and the second due to plumbosolvency,

The results for the Antwerp Industrial ‘Basin (median l7 90—percentlle
26 and 98«percentile 32) for adults are not unexpected in Splte of the
presence of a large lead smelter. - Prev1ous studies have shown that the
effect of the pollutlon by thls smelter is llmlted to a radlus of 2Km
and affects malnly chlldren. Since 1974 crltlcal groups of children
‘are monltored regularly.. —Strict emission standards have been set and

technical measures taken to comply with them.»h At present regular tw1ce,

o yearly screenlng of chlldren of school and pre-school age is carrled

out.

" The Verviers area (median>24v 90épercentile\39 and 98-percentile~59) is‘
» the only one exceedlng the reference values.’/ The results are as expec—
o ted .since the plumbosolvency problem has been known for some years. At
. présent the 51tuatlon is belng corrected - Lead plpes are progresslvely
replaced; a special canallsatlon system for the textlle industry. to
»dlstrlbute soft water is being installed, thus allow1ng for the treat—\

ment of the water dlstrlbuted to the populatlon.

Shortly PbB measurements will,be\carried éut,onISChool age'children in. -

N}

l the area.
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6.2 Denmark

k-In general PbB levels in Denmark were found to be well below the refe—

rence 1evels of the Dlrectlveov‘

It was found however that a éroﬁp of children whose faehers worked in a
lead manufacturlng enterprlse had SLgnlflcantly hlgher PbB values com-
pared with . other groups of chlldren, even: lf Stlll below the reference
1evels. ~In order to be on the safe side the Dlrectorate of Labour »
Inspection Servxce after hav1ng examlned the enterprise has en301ned
'-that the common hyglene measures'be tlghtened'(for example no. smoklng'or'
: eatlng in the factory, complete separatlon of prlvate and work clothes,

and bathlng at the end of the: Work day).

The children's survey ‘has increased the attention of the Directoraﬁe‘of
. Labour Inspectlon Service at other lead factorles where they have also ‘,

-en301ned measures of hyglene.
The surveys of the adult populatlon did not show. any sxgnlflcant sources B ’
' of lead in the general populatlon and have not lnsplred any spec1f1c |

measures agalnst lead pollutlon.

6.3 Federal Republic of Germany

. Follow up actlon and studles were undertaken in particular in two. areas

where the' 35ug/100ml PbB reference value was excecded: Rheinland Pfalz

and Niedersachsen, from a battery works and a lead smelter respectively. -

Immediateoindividual measures were taken for the children with the
highest PbB values. They were sent for medical Check—up to a health

centre: no manlfest symptoms of lead intoxication were notlced.‘

Up to now the following additional measures ‘and steps have and.are'being

taken:



; In Rhelnland Pfalz a group of 17 chlldren w1th hlgh lead exposure (also

_ ‘is Stlll 1n progress. .
r ‘

~under 35ug/100ml PbB): are being sent on a State»pald vacation in a

resort area for 4—5 weeks to reduce total 1nd1v1dual exposure.

'l In Nledersachsen, based on’ the results of the campalgn, the "Land"‘

government 1n1t1ated a 51tuatlon analYSLS.

. -

In order to follow the recommendatlon of the - Dlrectlve to focus specral

attention on chlldren of lead workers, lOO chlldren were selected of

whlch over 60 had parents occupatlonally exposed to lead in the flrstv,

phase (November 1979) All chlldren llve in the dlrect proxxmlty of“‘
the lead plant The results of ‘the' PbB study. shoWed that all ‘the

= reference values of the Dlrectlve ‘were: clearly exceeded. U 24% of the

L

chlldren had- PbB levels of over 35ug/100ml.

.

In March.l980f(Phaseh2) the'study was'repeated with'248 persons, this o

time includingbadults. 28 chlldren part1c1pat1ng 1n March had also

N

been 1n the November group.

The flndlngs of thls phase lndlcate a strong seasonal 1nfluence on the -
PbB level. ' The March levels were 28% ‘lower than in November, these
PbB levels were corroborated by FEP levels whlch were also determlned,

and showed a 21% decrease.‘

Beginning in April 1980 (phase 3) an extensive screening‘programme of

persons llv1ng in the area was 1n1t1ated : Untll now over 1500 volun-

' teers (adults and- chlldren) have partlclpated. ‘ Be51des specrflc para—'

meters. for heavy metal exposure (such as Pb~ha1r, PbB, Cd~ha1r) therv

general health status of all persons was studled by means of a moblle

unlt of the Bundesgesundheltsamt (Federal Health Offlce) Evaluatlon l'

6;4‘:France_
L

‘For the moment the blood lead survelllance campalgn has been carrled outi }“
, essentlally ln large urban areas on adult populatlons.' In several S

,_1nstances however crltlcal groups SUch as, pregnant women were examlned

(Parls and Toulouse).  The results ‘were in general s1gnif1cantly below:'

the reference levels set out in the Dlrectlve.;
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, Tﬁe suk&eillance of the.popﬁlation living in the vicinity of industriai
-complexes thh lead emissions is- currently belnq un&ertaken.‘ This:
surveillance lmplles & close collaboratlon.wmth the lacal authorltles,

-and may lead as a functlon of the results to the appllcatlan cf preven—-
tive measures approprlate to the 1mportance of the risk. . The indus-

. trial activities concerned are - prlmary and‘secondary lead smelters,; . r
‘battery manufacturmng’plants and tetraethyl production unlts.'“ Areae

where there is a-d&nger of lead exposure due'to“p;@mbosolvency‘ﬁiil.élso

be examined.

At present a fzrst selectlcn of the areas has heen made as well as an

1nventory'cf the sources of lead pollutionm. . .
6.5 Ireland

. The feéulﬁs of the pdpulétion surveyvcarried out in Ireland which;inclu-
ded both. urban areas and critical groups (chllﬂren.near & Iea& source)
_ShOW’thaﬁ there is no qeneral or specific lead problem 1n,lre1and 380% :
of all PbB results were below 15ug/100ml. R '
With respect to the referenceyievelé set 6u£ in the'Directive 94,2% of 5 
the populatlcn sampled has PbB belaw 20ug/100ml, 99, 6% below . Bng!lGOmlxﬂ
and IOO% below 35ug/100m1

- 6.6 Italy i -

The Blologlcal screenlng campalgn 1n Italy has covered both urban areas
and areas with point or SLgnlflcant sources of lead (Murano, Sassuolo,
Paderno) . -

In- general 1t may be said that the PbB while 31gn1f1cant, only seldom

exceeds the reference levels lald down in the Dlrectlve.

In the critical areas where the levels have,been‘exceeded the.local' i {
health amthoritiesein agreement with the trade unions have continued the

‘ conirol of the industrial establishments in order to ascertain: .




" philic stipple cells). Four workers were found to have a hlgh body

;F14';

,-,‘ " the appllcatlon in the productlon processes of the approprrate E

abatement technlques din order to avoxd pollutlon by lead;’

- the eff1c1ency of these abatement technlques through lead in air

measurements;

e that the approprlate personal hyglene measures are followed by the

workers.
With respect to the sllght exceedlng of the reference levels in two J'h
urban areas (Bologna and Turin), the national authorltles will conslder
the appropriate measures . to take, ln partlcular the determlnatlon of the
origin of these hlgh;levels, if the -secorid screening campalgn conflrms

the results ofvthe,first;

6.7 TLuxembourg v

' During the sampling campaign, applyinq the strict interpretation of the

v'Dlrectlve, no person with PbB levels above 35ug/100ml was found.  How-

ever a print shop worker w1th a PbB level of 60 was found (profe551onally'

exposed but not»followed medlcally for such exposure)

In. collaboratlon with the Public Health: Inspectlon and in agreement w1th ,f

ithe management of the prlnt shop, an overall monltorlng of al] the .

volunteer workers in the shop was carrled out. (PbB ALAD, ALAU, baso- - -

burden of_iead.

_On the basis of hyglene recommendatlons, and 1mprovements in the prin-

"tlng operatlons the situation was improved as was- shown by subsequent

PbB monltorlng.

( Even without the “discovery of "hot spots" in Luxembourg, thls survell-
" lance of, the populatlon has resulted in an lncreased awareness of the
'publlc health authorltles and the population for the problems ‘which -may
" be produced by lead." , - : o o S
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' 6.8 Netherlande

In application of the‘screening of the‘population programme foreseen’by,
rthe Dlrectlve malnly 4 to 7 year old chlldren have been: studled The
~various subgroups showed marked dlﬁferences- the chlldren llVlng in d
1nner urban ‘areas had ‘the, hlghest blood lead 1evels. Nevertheless all
the groups of- children were- 51gn1flcantly below the reference, levels |

“lald down in the Dlrectlve.i

In one male adult group from Amsterdam the 98-percentlle just exceeded
35ug/100ml.‘ the median and the 90—percentlle, however, dld meet the

. terms of the. dlrectlve, Follow-up 1nvest1gat10n has been donelof the
three men having blood lead levels of over 351g/100ml. Interestingly,
" two of these men appeared to be palnters in an urban renewal project,

the third one could not be contacted.

6.9 United Kingdom

- In the Unlted Klngdom four populatlon groups were found whose blood" lead

concentrations. exceeded the reference levels.-

\ In Glasgow the-results¢for adults exceeded the 35ug/100ml reference but
byla»small margin. - The existence of a lead in water problem there is

'well-known and the water authorlty for the area has introduced llme—

d031ng of almost all of the city S ‘water supplles, the lime-dosing wes';g

enhanced 1n 1980

fThe 35pg/100m1 level was marglnally exceeded at Leeds for a group of
lead workers' children. The cause is thought to be 1nsuff1c1ent use of

'washlng and other facilities by workers preparlng to go home. The

company and’ the relevant pollutlon control authorities are paying partl—4

cular attention to- workers' hygrene.

7

T e e T e g ey

.]._.,r,-jmv.f,,,,

,_\
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At Chester the dlstrlbutlon of blood lead levels of both lead workers'

. children and children living near the lead works exceeded the upper
reference level. ‘For the former'group,‘workers, poor hyglenetls thej“

"vsource of enhanced expoSure} while the residentsvhave most'probably been
eXposed\to dustvblown at low level fromfwithin the works.; The’company

‘has tightened up on workers' hygiene and has undertaken an investment

programme including measures for,improved pollution control,‘

’The natlonal pollutlon control authorltles are adv131ng the company

‘ while: the local authorlty has increased 1ts efforts to monltor air and

- dust lead levels around the. works, partlcularly near schools. - In all
»scases where 1nd1v1dual blood lead concentratlons exceeded 35pg/100ml the

"local. authort:.es have ;anest:.gated then_r homes and advised parents on

removing specific sources. of exposure. to lead..

N

" The results for all the other lnvestlgated areas were all well w1th1n,

the reference levels laid down in the Directive.

7. PRELIMINARY CONCLUSIONS'

" The overall.campaign'has been monitored by a very comprehensive ‘quality

assurance programme lending confidence to the interpretation'of'results.

§

In general blood lead levels for the population of the Community were

N

. lower  than could have been anticipated from~earliervfragmentary studies.

- The studies conducted in urban areas with no known specific sources of

lead'ipoint emission sources from‘industry, plumbosolVency and lead

piﬁes)‘seem to indicate that there ls no spec;al rlsk for the populatlon

~taking into account the reference~values prov1ded for in the Dlrectlve.

Studies conductedrin areas with known specific sources and in particular
for critical population groups such as children of lead workers or
children living near lead works, have»confirmed‘that"a health risk may

exist since in some of those 1nstances reference levels have been

‘exceeded. ' This has been the case for known problem areas and for newly

found potentlal problem areas.
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Member States are taking active measures to better‘circum$cfibe~the

prcblem and taken remedialfactibhvwhexe necessary.’

“In. view of this"situatioﬁwin.the second campaign special emphaSiStWill

be.pla¢5d~bn swch‘tﬁpes;of areasm . . ) -

N



Validation step
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TABLE 1

Validation of Assays of Blood Lead Analyses

Member State ° ' B 'DK F D. IRL I L NL ‘UK

1.

2:\.
3 .

4.

v57‘

i 6.

CEC Quality Control T+ + + + o+ o+ o+
Internal Pre-analytical QC +  +: + 4, = %
Confirmation of results

by 2nd laboratory 4 (10%)

(30%)

+  (10%) - + - (10%)
Duplicate check‘at‘BSﬁg/dl + @ + + ®» + * ,+
Duplicate check at 30ug/dl o= ¥ ‘ - + o+

% of -total samples submitted ,

to CEC reference laboratory

(Ispra) 8% 0% 0% 14% 10% - 11% 15% 0% 2%
(L, 2, 3, + means that this Member State has pérformed this step.
"4, 5)

“(3)

(4)

- means that this Member State has ﬁot performéd~this step. -

The figures in brackets?correspond to the percentage of

samples sent to the second laboratory.

® means that no results >35u§/dl were found.
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TABﬁEJ 2. ;POPULATION EXAMINED IN THE EUROPEAN COMMUNITY

. Country -

) Nb c»Q‘f ’

areas/

 type

of
survey

L Nizmber

of

subjects.

. male

"femalé h

BELGIUM
DENMARK.

/ FoR. GERMANY
FRANCE \
IRELAND .
ITALY

LU XEMBOURG
NETHERLANDS:
UNITED KINGDOM

*.with‘mnre:th&ntQQ subjects.

14

' 6
68"
10
5
12

3
13
37

1678

37T

5437 -

1802
240
2512
165
767
';4631

1026

185

2682
782

106

1099 |

T4

369
2350

652
 192_
2755
1020 «
134

1413

91

- 398

2265

168 -

17609

8673

1 820
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TABLE 3: . DISTRIBUTION OF SUBJECTS ‘
o | IN TERMS OF AREA AND STUDY TYPES
]
I, Distribution by areas R
o ' K ; number of subjects
inner urban > 0.5 M - ~ 5300 )
outer urban > 0.5 M ~ 3300 ] Adrsses
inner urban = < 0.5 M .~~~ 1700 % 700 subjects -
, outer urban < 0.5 M ~ 2800 § ‘u:xuikuown ‘
rural ~ 2000 '
© IIe Distribution by main source- -
 lead works in environment ~ 3100 )
lead workers (relatives) ~ 1700
lead pipes ' - ~ 900
. busy roads ' ~ 2800
naturally high Pb level ~ 65
I'II‘. : bistribution ‘bx population group.
children B .~ 5800
pregnant women . A 00
adults’ o R © o~ 11700



N

TABLE 4 -

| OVERALL ASSESSMENT OF THE BLOOD IEAD

© BESULTS FOR THE EURCPEAN COMNUNITY ot ol h

\

" Total rbe of | ~ ¥Nb, of subjects | Nb. of subjects " ] Medien “
.. f with blood lead | - ‘with blood lead 1 for
subjects .

7

 -level > 30mg/dl | level > 35 mg/dl | Commmity -

Is

17609 367 (2%) e () 13,ugidl

.
I
;v
|
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TABLE 5 .

. ASSESSMENT OF THE RESULTS IN TERMS OF
 OF POTENTIALLY EXPOSED GROUPS AND "AT RISK" GRQUES

50 | . s 98
‘percentile 1 - pe\z*ce;ntil‘e' t peércentile
subjects e - P e
B Cirange median . rangs median range = median
ug/dl | mg/dl 1 mg/al  mg/al | mg/dl  mgfal
children  } . ] | . g
(no source) | 6~16 105 - 9-25 | 13.9 | 11-42.8] 16
- children: ) . , \
(with source)VT;ZO 14 1232 21 15=56061 2504
adults ‘ : I z ST
(with source)] 7-24. | 13 S 11=39 | 20 17.9-59| " 26.9




. ANNEX 1.

w

"LIST OF MEETINGS HELD CONCERNING EEC’DIRECTIVE.77/312/EEC

(1)
(2)

(3)

(4)

,;(5)

6)

7

8)

(9)

(10)

v(ll)

(12)

(13)

1977
lst Meeting of Competent National Authorities 5/6 December
1978
Ad hoc Working Group éf,Réprésentatives of
Competent National ‘Authorities-concerning . o
Quality Control. _ , S 30/31 January:
Ad hoc Worklng Group of Representatlves of
Competent National Authorltles—concernlng . Do
implementation of Dlrective. e . .. 31 January-l February.
Working'Party on'Quality7Control.f ' 18 ‘May
Working Partyvcdncerning the Questionﬁaire. 20 July
Meetlng of Worklng Party concernlng prepara—"’  R
. tion of Quality Control. materlals.\ = ' 11/12 October
Meeting offWorking Patty,concerning thé/Infor— g ‘ : ‘
mation Notice for General Practitioners. 12/13 October .

2nd Meeting of Competent Nationai Authorities. 17/18 October
Meeting of Working Party concerning the : R ) )
Questionnaire. - - P " 5/6 December
: ’ ' ' 1979

3rd Meetingfof Competent National Authorities.‘ 22/23 March

Meetlng of Worklng Party concernlng Statlstlcs, 19 April

Meeting of Worklng Parties on Quallty Control 1980

and Statlstlcs. ‘ - - 24/25 ppril

4th Meeting.of'Competent National Authorities : 24/25 June
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ANNEX 1 A."

'LIST OF NATIONAL GO-ORDINATORS

' BELGIQUE/BELGIE "

Dr.fPierfé‘BRUAUX'“’v ‘ f7f'  Institut 4 Hyglene et 4 Epldemlologle
- e F T T 'Rue Juliette’ Wytsman 14 o o
. 1050 Bruxelles » ' R '
 DANMARK
Dr. Ole OLSEN riv. R Agency of Env1ronmental Protectlon f

Kampmannsgade 1
-~1604 Copenhagen V

_ Dr. Anders Ottar JENSEN - Milijgstyrelsen

'”(from March 1979) v - Strandgade L
: ; 1401 Copenhagen K -

'_BUNDESREPUBLIK DEUTSCHLANDY’. \

‘Dr. Mlchael WAGNER Lo Bundesgésundheitsamt
e (Instltut B) :
- Corrensplatz 1
100 Berlln 33
FRANCE ,

mr. Mlchel JOUAN e g Ministére de la Santé et de la Securlte Soc1ale
©© Avenue de Ségur 8 ' o

75700 Paris o L PR
' IRELAND. -
‘Dr. John HUMPHREYS =~ Department of Health
e o : .~ . - custom House
Dublin 1 !
*rraLIA " '
‘Prof Susana CERQUIGLINI N Instltuto Superlore dm Sanlta L : PR !
: . ‘Viale Regina Elena 299 TR Co vl
. 00161 Roma R TR s A &
Prdf..Ga MORISI ' :. Instituto’ Superlore di Sanlta
" (from April 1979) - Viale Reglna Elena 299
o e e T 00161 Roma :
— ST ——. e T \(~( T . K H
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LUXEMBOURG .

Dr. Jean-Paul HOFFMANN

 Dr. Gilbert HANSEN
(from Maxrch 1979)

- NEDERLAND

Dr. C. H. HUISMAN

UNITED KINGDOM

Mr. Eric LUMMIS

RN

Mr. N. McN. JACKSON
‘(from July 1979)

m25...

Institut d'Bygiéne‘ét de'Santé_Publiqué
Rue du Laboratoire 42 '
Luxembourq,

Institut d'Hygiéne et de Santé Publique
Rue: du Laboratoire 42 ' .
Luxembourg

) Mlnlsterle van Volksgezondheld en Mllleuhyglene
Dr. Reyersstraat 10 :
Leidschendam

Department of the Env1ronmentfw
Marsham Street 2 -
London SWIP 3EB

Department -of the Env1xonment
© Marsham Street 2
. London SWIP 3EB .
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" _ANNEX 1 B

LIST OF PARTICIPANTS TO THE MEETINGS

‘;‘BELGI UE . - o _ v
. Bruaux'ff”“;‘(1—2-3-6-7~8—1o-11-13)

. Claeys “1(2-3-4—5-8—9-10-11 12- 13)

, R.. Lauwerys () ‘ ,_" C ,x {
ST M. Legrand ',“(9),\ ' '

BUNDESREPUBLIK DEUTSCHLAND

" A. Brockhaus' - \fv(l)

‘ '-Brunsweig f (12) R et e
© N. Emglert f(1—3-s-7-9-10) e
K. Holl (8- -12-13) T
' G. Kallischaigg =~ (11) - SRS o
Ce'k;auée i (2-10) F
i Mdtfelttssen::f(l2) D L e /
 K.H. Schaller ~  (6-10) _' o | B
E. Schmidt .  (9-10-11- 12 -13)°
W. Schule‘ﬁ?31v”(L3) N ‘
G.'Terbeék = ;11),'
R Twrck 0 (12)
' M. Wagner L ’Kl -3-4-8- 11-12—13)

CDAMMARK FRE
sK.bGrunne;.' ;(9) ,‘\ '
g. Hamsen . (1-3-10-11-12-13)
A.o. Jénsen_ - (10-13) o
G. Ketting - (13) &
E. Magid | (2-3-4-6)
E. Nielsen‘ ‘ vflkxl—4)“‘
0. 0lsen = (1-8)




FRANCE

C. Boudéne;
' M. Jouan
P. Lazar

\

IRELAND

. J. Cronin

’D. Feeley ,
H.,Grimmes
F. HILL
J.'Humphreyé
'B. 0' Donnell
D;‘Page

_P. Power

- s. Trant

TTALIA
VL. Alessio.'
L;}Binettil

‘ A;.Bortbli
oM Buratti
~'S. Cerquiglini
G. Matiello
G. Morisi

A. Stacchini =
| T. Taggi
G. Vivoli

LUXEMBOURG
G. Hansen

J.P. Hoffmann

PQH‘ﬁﬂubértyFKrau

NEDERLAND /r
G. Ellen

~ C.M. Huisman

" a. Liééon

1J.J.L;¢Pieters

P.L. Schuller

2 RN

11-2-3-4-7-9-10-12-13)

(1=3-8=10=-11~13)

(8-10-11-13)

(1+8-10)

(1-2-4)

- (2-3-5-10)

@ _ J , ‘

| (1-3-8-9-10-13) - IRy
o) S s
JE6S)
- (10) | , Ry , ‘
Yy A

371

(13)
(1-2-5-10~-13)
(10) '

- (1-8-10)

(1-2—5—6—9_10_12_13) o

(8-10-12-13) . - T
@ :
(3-9-11-12-13)

(1o

(8-9-10-11-13)

(1-4-8)

Qa2
- (1-3-8-11~13)

(10-11-12)
(8#10)

(2-4-6-13)



UNITED KINGDOM'

- A. Archer

A.D. Bostock
' G. Carter
H.T. Delves_

“J. Facer

J.P. Giltrow

N. Jackson

E. Lummis

P. Mac¢ Cornack

I.B. Millér
P. Parris

F. Reynolds
" P. Tan 3,\

COMMISSION OF THE

.28 -

(10-13)

(10) -

ST N |
(1-2-4-6-10-12-13)
(1-3-7-8-10-11) -
(1)

(13)

(1-3-8-10)

(11)

o (10)
- (9-12=13)

(10)
(5)

R. Amavis

A. Berlin
(Chairman)

A. Bonini
(Secretary)

E. di PFerrante

M. Langevin
" {Assistant)

W. Leyendecker

J. Pickford

B. Yeoman

(Genexal rapporteur)

EUROPEAN COMMUNITIES

(1~2-3)
(1-2-3-4-5-6-7-8-9-10-11~12-13)
(1-2-3-4-5-6-7-8-9-10) .
(1-3) | |
(1-2-3-4-5-6-7-8-9-10-12-13)
(1-2-4-6-8-9-10-12-13)
(1-4) o

(2-4-6-7-8-9-10-12~13)
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. COMMISSION -
. OF THE

 EUROPEAN: COMMUNITIES

. Directorate-General
Employment. and: Social. Affairs: .

' Health and Safety
' Directorate :

V/E/T

| SUBJECT QUESTIONNAIRE AND DATA SHEET
FOR THE IMPLEMENTATION OF COUNCIL DIRECTIVE OF 29 MARCH 1977
ON BIOLOGICAL SCREENING OF THE POPULATION FOR LEAD

 Batiment Jean Monnet, Plateau du Kirchberg, LUXEMBOURG
Boi’_te postale 1907 — Téléphone 43011 — Télex COMEUR LU 3423 - 3446
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‘ ‘Id_en-tif ication number

un/unsninas{ninn

2 2.2 2.3 2.4
' PART1 - PERSONAL INFORMATION
" (confidential)
11 Requested information:
;1.1.1‘ ~ Pe'fsonal numbér’ofsubjeét;.‘.......'..~ ...... D e e ..........
1.1.2 Date questionnaire completed. . e e i e e ..
113 Sumame ........... U IO .....
. 1.1.4  First name...... .........
1.1.5 -Residential address :.......covtnueeonnn T A e e
1.1.6 'Posta"lcode....’ .......... O A A e
1.1.7  If possible: B A
~ home telephone number . . . ... i e e P R
workplace telephone number .. ..... e e T e
,1'.’2> o Transmission of results:
" no ,
yes — © . tothesubject o
b ' L to the general practitioner , .
' only if elevated Pb-B . . ,‘ ; ~ to the subject 4
v - ‘ " to the general practitioner
1.3 . General pxactitidner:
Name ....ovviivenndonnnnnn. T i A
Address ...... L S P S A
L4 - Typeof work © Present  Previous
. 14,1 Typeofwork . ...... o
142 Typeof industryor - e
: econdnﬁc activity T e e e

1.4.3 Number of yearsin the
occupation in the industry
" or economic activity
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‘Part'Z:

- 31.*‘

BACKGROUND DATA"

Tdentification number .

2.1 Member State

) »

v,2.2 Area Code *
'2.3, Type of Survey *. [:I:I:]
2.4  Personal number of

subject

Idom;ificétion number

{ i

| ¥ |

2.1 2.2 2.3 2.4

“For local or
‘national use

ml

o |

For CEC usenv

[Td1,2

- 2.10 .

- occupational lead

2.5 Date- questlonnalre completed

TICIc

day month year o

2.6 Sex ' _ Male {:]’
Female . R ]
2.7 Date of birth [N
: month year . -
2.8 Years of residence at o '
‘ present -address ;[:I:]
2.9 House built before 1945 1 [:]

'after 1945

2 [
SO

_unkndyn'
Present |Previous = -
2.10.1 Occupation. |

(code accordxng tov ,fl i L%L_j

liét in annex)

2.10.2 Number of years
in the‘occupationgjbwi l
corresponding to
2.10.1° '

2;16.3‘Medica1 : f ,‘{
surveillance for [:]~ . I[:] i
yes l

-exposure

Present |Previous:

IO

14,15 16,17,18,19

‘j:l 20

‘..

r~j 211‘
L__—_DHI
22,23 24,25

[:i:]2§,27

Pfesent]Previous

: |
[ [

29,30 | 31,32

I
by L
133,34 35,36
PR
s |

CDoioo

37, 39 |38. 40
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‘9 ll Smoklng hablts

2.11.1 01garettes/day L
’ non smoker or <5

: 5—20
‘ . : - ?20' , ‘
. 2.ll;é Pipe 7 cigar».‘ﬁ [:]yes
’?;12 ftedominant‘drinkihg'hebits*
e Tap water o
. Bottled water |
T Milk .
f Cannedijuicee
Beer '
Winé:'
VSpirits v
;’2.13 Egpbsufe of other members of

Household to occupatlonal lead

' Yes No Unknown

Spouse ' o 1 2] :{_j
. ‘Father ‘l[:jZEIJki:]
Mother TR
Other - (L]

4

~ See annex

DDGDDDD-EDDGeteet.‘

" ¥deniification number

-
2.1 2.2 2.3 2.4

' Forylotal dr"f

national, use-

l

00 o

anoo

For’CECque]

EJ 43 '

D 41"'
. 42

D%;

147
- []48
 [Oae

[ s0

‘guf

| tl:]‘lSz

WfGM
jggm
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Identvification number

|
l

i
H

N

t ’ . . ’
' -Part 3:  RESULTS OF BLOOD LEAD ANALYSIS
. oo ‘ ! For local or. - L
3.1 Blood Sampling v : _ national use . For CEC uge_»
+3.1.1 pate of collection [ [ [T [T 1 | T 1T 17} O3 1701
-~ of blood sample . day month year ' o 57,58 59,60 61,62
3.1.2 Method of blood ' ’ R :
sampling , : 1 _ : . e
: o Capillary:n‘].[:]' ' o D ‘ _ -

*Venous: . 2 B f Ry i B 1 o : ".£:]63

©3.1.2 Anticoagulant

day month year.

mora 1 [] | |
Hepar;p ’ 2 [:], ) ‘, e R
‘Citraté' 3 {:] [:] : ' _ E:164v
Other 4
3.2 Blood Analysi; n
3.2.1.pate of mnalysis - [[ [T J T | UL [ 1) [T [T T [T
| , | : \ 65,66 67,68 69,70

|  3,2.2 Codé humbér of laboratory -~ | ] l l‘  ‘f x [:]::I:j I ::[:I:]'
',3;2.3 Blood Lead Result (ug/dl) : S D:jj o _14_7_[,.1‘23‘ |

, . L - 74,75,76

- 3.2.4* Results of Internal ~ : v , -
: Quality Control sample o ’ ' : ‘ ; S -
on same day (ug/dl)  Blue '[:I:] 1 S 1' i l . IR
e day fHerd Co . B 77,78
. : 79,80
* Only for laborato¥ies using these'samples o FRE ’ ‘ ';

. v .
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Idzntification number
OPTILONAL = - i e
o : e 2.1 2.2 2.3 2.4

PartiB: DUPLICATE BLOOD. LEAD ANALYSIS (results obtalned in systematmc natlonal

B . \ ; © duplicate analysxs scheme) k
A . Duplicate Blood Lead :
Al Date'of‘Analysiél : L ] lei‘l[ ] .
' o o S day month year - o ’ .
A.2 Code nhmberldfuléboratoryf”  ] 5 ‘ - £
"A.3 Blood\lead result (ug/di) - _— [:I:I:]'
A.4% Résults’of Internal Quality S ~
-. - Control Samples on same R
L ey aeEy s1ee [T

*  Only for laboratories using these samples
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Ideviificatidn number

OPTIONAL

2.1
Part 3: RESULTS OF BLOOD ANALYSIS - OTHER METALS
B,  Cadmium’ ’
B.1 'Date ofiAnalysiS S CTIrT Tl
' L \ o - day month year
B.2 Code Number of Laboratory ERE [:I:]:]
" B.3 . Blood Cadmium Result (ng/l) o - [:I:][]M

- B.4* Results of Internal Quality
' Control samples on the same

day (ng/l) ‘
‘_nghi [l
row [T]
* Only for laboratories using}fhese'samples

C. Mercury

C.l1 Date of Analysis - O

» oo . ' - day month year
C.2 Code Number of Laboratory . o HER
c.3 'Blood Mercury Result (ng/l) L [:I:I:j"

.4 Rosults of InLernal Qualwty
" Control samples on the same

day (ng/l) : . ;
: ' High] ]l
* FOnly'forblaboratoriés using these samples

e
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,i 3

B ol

part 4: - FOLLOW UP

‘4.l”flmmed1ate action .= Repeat blood sampling and analy51s when necessary and “ ; 5

"~ in partlcular if blood  lead >35uq/dl.\ (For each analy51s use, if p0551ble, ;ﬁ
" the game classification of results as. in Part. 3. ’ - : - S
r — ‘.,v'ﬁ, /. 3

4.2° Investigate lead sources in the env;ronment.

4 2.1 ' Industries or craftworks‘ R
2  Lead pipes for water supply o . ’ y
3 Lead in air S S ’ .
4 Lead in .water
2.5 Lead in soil
e _
7

Lead in dust I D S IR ' i
' Others T R RS » TR A
4,3lﬂlnvestigate domestic ‘lead sourdes

4.3.1 ‘Watexr- supply (lead plpes) ' : 1gl e ‘ : - o N .p vﬁ5

E 4.3.2 Lead paint o
4.3.3: Lead-related hObbleS of subject and’ household ‘members
4.3.4 © - Other domestic sources, i.e. : v
‘ -  plates and dishes _ : S o RRTSER
.=~ canned food OIS R SR R T R 13
- home-grown vegetables and fruit . ’
‘ - dust o o o Lo
‘- ‘cosmetics I BT s o R . : ‘ ”.3;
. -  newspapers - R ' BT i

- other » S o R T e » o SRR
4.4 “Other members of the sameé heusehdld‘eXamined

‘ Surname o . First name =~ . Identification number’

o..‘.'-n.-u-.......'.g‘ e ee e sses s e esee e s e w e e 6 s e s e se s e e o8 e
. AR . . X . o R ‘ |
R R R R I SRR SN I BN 2 e s e s s snceus s b s s e s 00w e e 000 8 s a0 _‘
esesbsev es0ssscandse o es es 6 v e s e s s0e e /a4 e e e et eeeeneesn oo e H
) R . i - . = Y
30 6 55 9N G0 e 09 0O ee e ® 6 60 6B e B P EOOoNPAaesESs &8 s ® ® o 0 50 00 060 ¢ 8 80 -
: . [ . . < [
O
i

& : . T ' : o - o S . S
_4gl5 Action taken ‘ SN o R SR NERRETE AN

4.5.1 .~ Removal of source
" Removal from area . _ o S ‘ o

‘Advice to change habits o S . [ L e iy
. Medical attention ' ' A ‘ e

S # ~
B o

.5
QSI
.5.
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List of occupatlons associated with lead exposure. (This'list is.inten—

ded to cover the majorlty of,but. not all occupatlons associated with

" lead exposure. j

0l

02

03
04
05

06
o7
08
09

10

N 1'\1
12

13

14

s

16

17

18
19

20

00

Lead mining or mining where lead is an associated impurity.

‘Handling of lead~containing ore.

Lead and Zlnc ‘Smelting.

Battery and Accumulator manufacture, handling and recycling.

Cexamic and pottery 1nduetrles ‘and crafts, brick and tile

lndustrles.

crYStal glass lndustrles. o o | ‘ : .

- Tin and lead crafts.

lastlc 1ndustr1es using lead additives.

Solder: ' manufacture and handllng. B }”bt"!

Lead prlntlng and lnklng.

Lead paint manufacture and haﬁdlihg.*

Demolltlon work. o o IR

Shootlng Range act1v1t1es.

Lead Ammunltlon manufacturq and handllng.

Lead ArsenatezSpray manufacture and handling.*

~ Manufacture and mixing of organo lead compbunds.

Garage mechanlcs.v ‘Tva

Occupatlonal exposure to lead petrol fumes.

" Persons concerned with lead and tin added to car bodies and pexéons

removing lead paint.’

Lead pigment manufacture.

All other occupations (no lead exposure). -

02

04

1l

18

It was felt that the follow1ng addltlonal comments mlght help
the questionnaire administrator:

. Handling of lead ore - this would 1nclude those involved in

its transport. v

Battery and accumulator manufacture, handlldg and recycllng =
this would include railway workers 1nvolved in recharglnq
locomotive accumulators.

Lead paint manufacture -and handllng - this malnly refers to
anti-rust paint used in building construction and in car

‘painting. = Lead chromate paint is also used by road workefs

painting AeLle lines.
Lead arsenate spray manufacture and handllng - thle lS atlll
used. as an orlcultuzal spray- in some aresas.

Individuals sxposed professionally to lead petrol fumeﬁ - thig
would indlude petrol attendants at garages, polxcemen in high

density traffic areas, xoad toll collectors on motorways.

i
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2.3 Type

0

:T&pe of‘area“fb \
l.Inner urb) 0.5 M

2'0uternufb>>0 5 M

3. Inner urb/'o 5 M |
4 Outer urb<'0 5M

5 Rural

2,12 Drlnklng hablts |

.. 38 -

L ANNEX

2 2 Area code ( the list must be provided by the Member

of survey B [:]::[:].

-

Source .

: l.No source

Main source_\‘

2. lead works in,envirohment
f'3.g1ead‘Workers'3(relstivésy
4. lead. pipeS’a ’

5. busy road
6. naturally high Pb level

States )

B

' Pop.group -

. ‘children
.lppeg.'womeh,
. adults SR
. others

O R R

Indlcaxe ‘that a person drlnks one or more: beverages 1f the person drlnks~‘”

regularly substantial quantltles."
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ANNEX 3

Information Notice for General Practitioners

Regardlng the Significance for Health of Blood Lead Levels
 --riodel for possible use-by Member States .. '
(w;thln the framework of ‘the Council Dlrectlve oﬁ

Biolbgical'Screehing of the Population for Lead)

1.  INTRODUCTION

Public concern has been increasingly alerted‘to the,pessible dangers of
leed,to health. - The resppnse¥of the Council.qf the Europeen,Communi;
ties has been to enact;uin 1977, a Directive instituting a biological

' screenlng of the general populatlon for iead. The Directive also
foresees that actlon will be taken by Member States in those instances
where blood lead leve;s exceed the reference levels la;d den in the

 Directive (see section 4).

The SLgnlflcance of lead for health cannot be described in 51mple terms.
In an 1nd1v1dual case Lt depends on the nature‘of the environmental
exposure to lead (e g. whether it is fluctuyating or stable, long or
short.ln duration) on sex and age. In the case of a populatlon survey
tne sxgnlflcance lles in the dlstrlbutlon of the blood lead concentra-
tions in the populatlon, whlch w1ll be discussed .in Sectlon 4,
'fopulatlon surveys done under the Directive are lntended to eStabllSh
the exposure levels to lead of the general populatlon, <Persons occupa-
tlonally exposed ta lead are not 1ncluded '

)

This paper relates'exclusively to lead and its inorganic compounds.

2. SOURCES AND INTAKE OF ENVIRONMENTAL LEAD

Lead is present in air and dust, water , and canned and fresh food.,‘ It
may be present in a range of. other sources; including palnt (e. o. on

toys) and printed papex {e.g.. wallpaper or prlnter s ink). ' Drlnklng

water may be plumboso;vent and so extract lead from water olpes or their

jointing materlalsu Imperfectly fired leadglaze pottexy may give up
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its lead to food, particularly when the food is acid and in contact with
the'pot for‘a long time; Childtep are khqwn'té ihdulge in. various
~ hand-to-mouth activities and may take in lead ‘this Way frbm dust. In
‘céses of pica‘quitellgxéé amounts of lead conta%ning;material'(e.g.

. paint chips) may be ingested. J

3. METABOLISM OF LEAD
- In-adults 5-10% of,ingested lead is absdrbed.~ The absorption in chil-
?, dren is‘variable, bﬁt can be very much higher;' up ﬁo SQ% has been
reported. The amount of inﬁaled iead that is absorbed depends on the
'size of the particles inhaled. In general the rate is 30-40%, the
‘remaihder being either trapped. in thé upper'respiratbry-passages or éx— 
haled. o

Lead passes the placental barrier and enters the foeﬁusL The PbB of -
_ the mother is about the same as the lead concentration in cord blood.
Absorbed lead enters the blbod, where about 90% is firmly bound to thé
erythrothéé; Excretion'is’by the urine and the faeces, but this is
usually -less than the amount absorbed and lead accumulates in the bone.

Figure 1

Lead Metabolism‘

; HARD TISSUE (DENSE BONE, - S . SOFT TISSUE (BRAIN, KIDNEY

'HAIR, TEETH ETC.) R - BONE MARROW ETC.)
' 'BOUND LEAD

BOUND LEAD

- RESPIRATORY | DIFFUSIBLE . URINARY SWEAT
GASTROINTESTINAL input . FLASMA . utput - GASTROINTESTINAL
INTAKE , > - LEAD , > EXCRETION

ERYTHROCYTE ' PLASMA PROTEIN

BOUND LEAD , BOUND LEAD

_intefchange (@]
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The. pattern of metabolism is lllustrated in the Dlagram.' -The labora— v
itory assessment of dlffus;ble lead in the plasma is 1mpract1cable. / The o
‘half life for the rapid blologlcal exchange pool is 3-4 weeks, but there
" is -a long term blologlcal pool in the bone whlch represents about 90% of . ;

 the body burden and whlch is normally 1nact1ve.

4. INDICATORS AND EFFECTS OF EXPOSURE
It 15 generally accepted that measurement of the blood lead level is the
best, avallable lndlcator of the amount of lead that is currently being
'absorbed.v It is also a good lndlcator of lead tox1c1ty and correlates

"well with the signs and symptoms of clinical lead polsonlng.

~In & stable env;ronment the blood lead can be expected to remain con- .

stant If the ;environment changes the blood lead w1ll change and become

stable agaln in 2-6 months.

v

" The correlatlon between blood lead and lead exposure has been extensxve— B

i
4
4

: Lo le studled in the case of air. It is w1dely agreed that an 1ncrement to the

5y

air concentratlen of lead of lug/m3 (for atmospherlc concentratlons below Sug/m
and for. exposures of several months) can be equated with an increment to the
-blood lead from 1- 2ug/lOOml. The' relatlonshlp between dLetary 1ntake of lead
and blood lead levels is less well establlshed. g o
' Changes ln blochemlcal parameters and effects correspondlng to varlous

blood lead levels are summarlzed in Table 1.

. /

-

Taking into’ account these effects and changes in blochemlcal parameters ’
the Dlrectlve set the f£ollowing reference . levels for blood lead-'

;L 1" - a maximum of 20ug/100ml of blood for 50% of the populatlon exa-

mined; H,f

{- a maxxmum of BOug/lOOml -of blood for 90% of the populatlon exa=
' mined; o ' : ,
- a maxxmum of 35ug/l00ml of blood for 98% of the populatlon exa—‘

mlned.
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v TABLE 1 . L I
R , - R RS . P
 Biochemical changes and effects ~ . = L RS

P

’IBlood_leadi' ~Biochemical'changes/Effects : ,Population /; . ¥,
(ug/200ml) -~ ¢ L S  affected o y /|
. : S " ‘ - = ; . R
<10 ; start of erythrocyte ALAD . " adults and children. L
' ©~  inhibition. o o SR e
15 = 20~ - Erythrocyte ALAD lnhlbltlon not RIS 'h. : - L
. affecting haematopoiesis. . Sl i'AK
20 = 35 . .. Start of FEP increases. - o Children (20 25) and i
, o S e ] o o o adults. -
. 35..= .40 - " . ALA increase in urine.-becomes [~‘All groups
S - significant. '
40 - 50 ’}4f7Anaemia'majhcomﬁehcel SR Children (lower range).
- IR and adults.
40 —'5055""/“Tendency to. Perlpheral neuropathy?‘Adults; R : L ;E
~ " may develop.i . - ‘ g ' o e
50‘?'601' : Start of CP increase. : ' . thldren‘(lower range) :% |
7 | ' and adults. » i
50~ 70 | Minimal brain dysfunction may - Children (lower range) b
. S .. begin to be observed. - cand adults. a
60 - 80 ' Encephalopathy may begin to occur Children (lower range)

and adults.

Abbrevxatlons. ALAD Aminolaevulinic aCLd‘dehydratase S : o o —53}4
: FEP 'Free erythrocyte protoporphyrln (*PPE) - o - Con o R
‘CP Coproporphyrln . o i

'The'Directiye also set that‘the'sampiing will be only from volunteers
Vand'is to be carried out on groups of at least 100’ persons in urban
\areas w1th more than 500 000 1nhab1tants,-1n groups as hear to 100 as is .
feasxble chosen from exposed populatlons,'and among crltlcal populatlon

groups.

' Enyironmental action is required when'anyuof the above?levels is exceeded
~ but individual attention is to‘be:paid‘to all»persohs1exceeding 35ug/100ml
of blood. ‘ " ‘ ' ' ' '

‘aOther parameterscexist to assess exposdre. (lead in urine, faeces, teeth

:or halr) and to. evaluate early blochemlcal changes (ALAD, FEP, ZPP).

‘Such parameters ‘may be used, once 51gn1flcant exposure has been ascertalned,
for a more 1n—depth assessment of exposure and for determlnlng if such 7 :&

exposure has an effect on that lndlv1dual. : ' B SRR P
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5: GROUPS SPECIALLY AT RISK

Children, especially‘6f~pre—séhoelfage; are the most critical»group.

Their habits make them more likely to 1ngest the lead in their env1ron—;
'ment; they absorb and retaln more: of the lngested lead ‘than adults; ‘
less of their body burden of lead is stored in compact bone, helr ‘haema~-

‘pOlE‘tJ.C and nervous systems are more sensn.t:.ve.

;Women are more at risk than men as their haemopoletlc systems are ‘more
sensxtlve to lead. ‘ 1f a faetus is exposed to lead the extent and
.effect of the exposure ;s not fully known. - During pregnancy the
normal haemodilution may lower the maternal blood lead a faét‘ﬁhich

should be borne in mlnd when assess;ng ‘the blood leaﬁ level in pregnancy._

6. AIDE MEMOIRE ON MANAGEMENT

The 1nterpretat10n of blood lead levels and- assessment of early clinical - .
symptoms may requlre spec1allzed facmllties whlch are. usually not-w1th1n"'
the ambit of general practltloners. ‘The . table below (Figure 3) is
lntended as an alde mémoire to lnterpretatlon of blood leads and sugges—

tlons on actlon Wthh should be taken.

Figure 2
GUIDE TO THE INTERPRETATION OF BLOOD IJEAD LIMITS‘
(Non-Occupational Exposure)

Values expressed.ln.ug/lOOml -of bloed‘

,Children‘innder'lSl - Adults. l,ACthn

BES 3% - . <35 - None for adults, for children -con~ -
: ‘ _51der repeat analyses for PbB >30.
35 - 50 - '35-60 If PbB level conflrmed, 1nvest1gate
. : : : to. eliminate ‘source of exposure,. '
continue observation by GP especially
‘for children and refer pregnant women
to specialist.i ‘ C L

> 50 RS >¥60 Investigate to ‘eliminate source’ as 4
.. above, refer ‘children to paedlatrLCLan
B refer adults to specxallst.



- ANNEX 4

* QUALITY CONTROL

A Quality Control Programme (QCP) conslsting of sending unknown ‘blood
- samples to laboratorles for analysis was 1nst1tuted by the Commission

in May 1978. A statistical evaluat1on is made of the results obtalnedyﬂ

' by each laboratory in relation to the performance Of'the/whole'gTOup.

The QCP'consisted’of{ .
‘= samples in duplieate,_er t#iplicate, 'blihd' to participants,
i.e. encoded, S ' E | / '
- 'samples wherein lead has been added to blood so as to asses- o
.the ablllty of a 1abora¢ory {o recover the added lead,
- = samples from a prev1ous QCP so that repeaxability ‘of perfor—

" mance can be assessed.

' ‘ ) i | D . - . .
~During thefrun—up to the biological'monitoring programme two QCPs are
1mplemented, and a third more inten81ve oampaign was | mounted during '

the monltorlng perlod propers: .

Phase 10' = May 1978 - 9 samples to each of 56 partlclpanting
R 1aborator1es,»
Phase '1' ~ November 1978 to February 1979 - 10 samples in
' " triplicate (mixed and "plind' to participants)
‘ - during 3 months = 30 samples to 45 partlclpants,
Phase '2' - June 1979 to August 1979 (during monitoring pro-
B - gramme) 30 samples (includlng dupllcates and tri=
plicates), distributed at weekly intervals to 41
partlcipants during the 12 weeks. f
All of these ssmples<are designaxed as‘Extefhsl‘QC ssmples (EQC).
Additionally, in erder,ﬁo;assist lsboraxories}fufther, Ipfernal,QC
samples (1Q¢C) were used. The/objective of these samples (of which

\the concentratlons were agreed, and om which llmlts of acceptance

a were lmposed) was to enable 'in—house assessment of performance at

the astual time of blood lead assay.
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The total rumber of EQC and IQC samples dlstrlbuied to the laboratorles was
in excess of thirty thousand overall. These were prepared in the Regional ’

- Poxicolegy Laboratory at Dudley Road Hospltal in Birmingham, U.X.

Or;glnally 56 laboratories partlclpated.ln the QCPs¢ Assessment of performanoévv
was made in eaoh Member State by the Competent Natonal Authorlty. Of the 33
laboratories whlch were finally retained for the compaign by the National
Authorities 11 (33%) obtained more than 90% of results within the acceptable -
~criteria, a total of 16 laboratorles (48°j7) abtained more than 80% of
acceptable results, and a total of 22 laboratories (66. 67) aﬁtalned more than

70% of results within the acceptance band. -

‘Durlng the perlod of the blologlcal monitoring exer01se each of the Competent
Natlonal Authorltles undertook an elaborate series of arrangements to ensure
‘check analyses between 1aborator1es (see Sectlon ‘on Valldatlon of Assays) even‘

- to jhe pomnt of further exclus;gn of some laboratories.
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ANNEX 5: = SUMMARY OF RESULTS FOR EACH OF THE STUDY AREAS

>_I,_( ADULTS, non exposed, 1iving in inner urban area2> 0.5 M ‘, 

(code of survey 113)

nbe

TOULOUSE - France .

514

"%’of , Péréenfile B
zone ‘ 4 subjééts‘ women 150 ‘90‘f f ;98 ‘
AMSTERDAM ~ N.L. 50 0.0 | 15.0 | 28.0 | 42.0
- AMSTERDAM — N.Lo | 50 | 100.0 10,0 | 13.0 | 15.0
 Inner BIRMINGHAM-Sparkbrook 97 S 52,6 | 15.0 | 21.0 | 24.0 °
m W _Handsworth 99 44,4 | 13.0 | 24,0 | 2941
BOLOGNA = Italy" 86 3144 | 19.0 | 34.9 | 45.0
. BORDEAUX - France 61 63.9 .13 | 23 | 28
BRUXELLES (urbain) - B 122 38.5 | 18 25 | 32
DUBLIN - Ireland | . 50 50,0 14,0 | 21.9 27.9
HAMBURG ~ Germany 33 66,7 | 12,0 | 18.0 | 28.8 !
'HANNOVER = Germany 41 3441 | 10,0 | 15.9 | 21.9°
 KPEENHAVEN - Denmark 71 50,7 | 10,5 | 16,0 | 21.0
Inner LEEDS - U.K. 101 45.0 | 16,0 | 24,9 | 33.9 .
© LILLE - France 98 61,2 1 24 39
Inner LIVERPOOL - U.K. 100 57.0 | 14.0 | 22,6 | 29.0
‘inner LONDON-Inslington-UK  .87' 55¢2 12,0 | 17.3 27.3"
o " _Lambeth-U.Ks | 200 52.5 1.5 [ 18.0 | 25,0
"LYON - France . ] 206 534 413 | 22 o3
Inner MANCHESTER - UsK.. | 100 54,0 | 17.0 | 24.0 | 32.0
MARSEILLE - Frence . | 269, 387 | 14 25 35
MILANO - Italy 1 394 69.5 | 14.0 | 22,0 | 31.0
 NANTES - France b 8 77.5. 1 11 | 21, 29
 NAPOLI - Italy 198 5045 17.0 |  25.0 | 30.0
'NICE - France 97 58.8 11 21 27
' PARIS - France 174 5448 4 L 24 32
ROMA - Italy ; 420 4249 18,0 | 27.0 35,0
Tiner SHEFFIELD ~ U.K. 100 48.0 15,0 | 20,0 | -24.0
“TORINO - Italy ‘ ;»7_195 57«4 i 1’7,0 28;0 42,0
105 1119 25

—} BB o]




II.

- 47 -

(code of survey 123,133,143,153,163)

ADULTS, exposed to lead, living in inner urban area > 0.5 M

el o B B ar e o

‘ , nbe of | % of PefCentile ‘
" gone Lo { subjects { women ¢ :50 { 90 .1 98
BREMEN - Germany 36 . 52.8 | 11.5 | 1648 18.0
. GLASCOW = U.Ke 196 50,0 | 1T 30 . 40,1
¥ inner and outer anas
III.  ADULTS, non exposed, living in outer urban area 0.5 M
(code of s;x:m'rey‘ 213)
, , nb; of % oi’ Percentile
zone ~§ subjects 3§ women " § 50 3 90 .98
© AMSTERDAM - N,L.. 52 100.0 8.0 | 12.0 | 140
"~ NuLe 50 . 0.0 11.0 | 18,0 I 24.0
EERLIN - Germany 48 60.4 1 - 7.0 14.0 17.0
Outer BIRMINGHAM-Sut.Coldf 100 5440 11.0 | "18.0 | 21,0
BREMEN - Germany | 26 577 ifi ~ 940 | 14,0 | 21.9
BRUXELLES - Belgium 119 40.3 16 25 34
DUBLIN - Ireland 51 51,0 14,0 | 19,9 | 23.0
DUISBURG - Germany - . 167 40,7 1 14.0 | 21,0 | 27.0
HAMBURG - " - 54 463 | 12,0 | 20,9 | - 34.8
HANNOVER - " _ 27 4841 8.0 | "16.0 | 19.9
Outer LEEDS ~Kingston-UK 101 55,4 13,0 20.9 24.0 |
Outer LIVERPOOL - U.K. 100 63,0 | 14.0 21.0 | 31,0
Outer LONDON =~ Kingston-UN 158 | 22.8 | 12,0 18.2 | 24,0
* Outer LONDON-Waltham Forest - 197 | 51.8 10,0 | 14,0 | 22.2
Outer MANCHESTER = U.K. - 101 5045 170 | 25.9 | '31.0
- NURNBERG- Germany 29 27.6 9.0 |  14.0 21.9
- Outer SHEFFIELD - U.K. 100 52,5 13.0 19.0 21.0
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ADULTS, exposed, liv1ng in outer urban area 7>0 5 M.

(cod of survey 223 233, 243 253. 253)

S gone . %

- nbe of-

subjects

‘%7of :

women

f50 -

“Percentile

i % 1

s8Banwet . '

E ’BERLIN“-‘Germﬁhj_
 DUISBURG - " =

1’,HILLINGD0N ~ UKi -M4
';‘Lb BRENT North ercular Rd'

w f

-

w om

UKo -

45
119;-

62

103

10|

42,2

- 51.8

- 45.2
5843

5140 g
49.9

10,0
12,0
13,00
13.0
L 16.0 |
1.0

1740
AT,
19.9 1§
21,0 |
22,7 -
17,0

7 31.8
”.20;0_'</:
24,0 |
25.0 |
24.0

1(VV.”

: ADULTS. non. exposed, 11ving 1n inner urban

i
!

R AR
{
i

brea £ 0.5 M.

(code of survey 313)

zZone - Lo . T

-nbe of

- subjects

:%

womenff“

PP

.,50ﬁ

©-90 g

» “ Percentile

98 -

o SV |

- ANVERS - Belgium
,‘BOCHUM ~ Germany

© GAND - "
 KIEL - Germany

\ :iLIEGE - Belg1um
,‘LUXEMBOURG - G.D.Luxembour

KCHARLEROI -~ Belgium'

119
17

123

89
120 .
111

32,8
5040
4100 T
31,7
4004

31.7

46;8; between

C12-14

“17'

18
15

19

12,0

11.0

B 19.7.“
d 26:>{’

16.0
&25:;
between
1820

N

30
©33.8
32
32
18,0
32

between |
.22&247.
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VI.  ADULTS, exposed, living in inner urban area < 0.5 M, -

- (code of survey 323,333, 343,353, 363)}”

} nbs OF ] % of [ Percentile

zone o | subjects  { women ¢ <50 { 90 3 98 :

BOCHUM — Cermany | 38 | 500 | 3.0} 20,0 | 31.0 |
FRANKFURT a.M. - Germany | 20 | 70,0 | 13.0 | 19.8 | 23.9 |
SAARBRUCKEN — - Germany - 56 | 57.1 I 13.5 1 19.9 | 26,9
TONGRES - Belgium 1 9o | 456 | 15 | 21 | 26
VERVIERS = " 1 1210 | 43,0 | 24 {39 | 39

‘VII.  ADULTS, mon e:fposed, living in outer urban ares < 0.5 M.

_ {code of survey 413)

; , | nbe of % of . Percentile ;
‘zone . © .3 subjects 3 women ¢ 50 2‘ g0 3 68 IR

AHLEN - :gemany’ ' T 5;87 : 52,8 | 940 } 1‘5.__9 P 20,0
‘BOCHUM -  ® 1l 165 . | 46,7 | 13.0} 19.0 | 23.0
NORDBADEN-KARLSRUHE-~ | SR B LIRS SR
| PFORZHEIM — Germany | 22 3644 | 9.5 1 17.0 | 2140
STUMIGART - Germany \ 45 | 80,0 | 6.0 1 10,0 ! 14.0
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ADULTS, exposed, 11ving in outer urban area, <10 5 Me

(code of survey 423 433, 443 453, 453)

% of

\'j;;Q

e
R

: 'nb, of JPerceﬁtile -
. .zone “ 1"$ﬁbjects\ % _women 3 150 ° } 20 : 98;"
" AHLEN - Cermany " 29 | 58.6 8.0 | 12,0 | 17.9
CAHLEN - v 33 | 485 7.0 | 13.8 | 21.0
Bassin industriel ANVERSOI% o PR SR ‘ B
.~ Belgium . 120 C 3667 - 17 . - 26 32 :
~ BOCHUM ~ Germany 8 577 | 110 17.0 25.0
- BOCHUM - noo 34 ',52.9fm, 12,0 19.8 - 27.9-
Bessin Industriel LIEGEOIS| IR TR I B
| Belgium . | 118 "20.3 | .19 25 32 -
" Paderno Dugneno - Italy | 97 7642 17.0 | 30.0 48.8
. SASSUOLO - Ttaly. 1o 90 4647 21,0 | 35.9 | 47.0
 VENEZIA (Murano) - Ttaly | 224 723 | 17.0 | 30.0 | 41.0.
© VENEZIA ( " ) - " 124 790 16,0 | 25,0 | 33.0
IXe ADULTS, non exposed, living in rural area
| (code of survey 513)
, . nb, of j % of = Pércehtilev - {
zone ~{ subjects § women 150 4 90 g5 98 %
. C : , o . i ¢
ABLEN - Germany 59 475 | 12,0 | 21.8 | 23.0
DULMEN - " 156 5644 13.0 | 22.0 ] 29.0
HUSUM - " 60 60,0 | 7.0 | 10.0 1440
IDSTEIN = " 21 52.4 | 13.0 | 43.3 | 54.9 |
‘Sod NAMUR - Belgiunm 123 39.8 | 18 | 25 1 31 |
' RUDESHEIM - Germany. L 25 1 48.0 15,0 | 20,0 .| 26,0 |
 SAARBRUCKEN - " 45 | 60,0 | “11.0 17,0 | 21.0 |
| l
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‘X;\'> ADU&TS, expcsed lzv1ng in rural area

(co& of survey 523,533, 543,553, 563)

zone

,{\

nbe of

subjecis

% of
wWomerr

3 B £

Percontile

:5@ %

90

t
4

98

an

AEEEN'—AGermany .
 ASBACH/LIMBACH — Germany"
" DULMBEN -~ Germany '
DULMEN - "
“GALWAY — Ireland

' LIBRAMONT — Belgium.

41
201
106

127

24

58.5

5646

45.8
90,0

4303 ;

13@0

11,0

3

140

8.5 |

19

' 18.0 |
22,0
- 21.9
16.9 |
1.0

2T

‘25;9'

41;@

23

19.0
18-,&
33

XI.  CHILDEEN, non exposed, living in imner urben ares > 0.5 M.

(code of survey 111)

- zone

,:L

]

nbe of

subjects

3
L2

% of
woRen

¢

rSQ 

, Percentile

i

90

.

.

: 98k

AMSTERDAM — Netherlands
BREMEN -mermamy
NURNEERG w
ROTTERDAN — Eetherlands

52

22

54

51.8 |

45.4
51

nanve

K

14

10.0

11.0
- 16,0

22
13.9 |
13.0 |
25.0 |

o
1640 |
15,0
33:0

N NP BE
L
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KIT.

CHILDREN, exposed@ living in inner urban ares 7 0.5

(code of survey 121,131, 14?3§§iﬁ'i61)

rb. OFf U9 of | Porcentile T

zone 4  subjects % women % 50§ S0 a8 'é

t H 1
TEN HAAG - Wetherlends 103 45,6 18,0 25.0 | 32.0
FRANKFURT ‘acM. - Germany 549 52.9 14,0 | 19.0 | 24,0
FRANKFURT @a.Me = 7 2 29.2 150 1740 25,8
MUNCHEN = w 30 43e3 11.5 21,9 | 25.0
MONCHEN = " 95 4402 12,0 16,0 | 21.0
NURNBERG - e a0 40,0 11,0 13.0 15.0

Tower Hawlebe - mal « voad

<0
By

HILEo CHILDEEN, non

o in outer urban area » 0:5 M.

exposed, 1ivin
{ende of su

ey 211}

no. of 1 %ol | Perct o |
ZO06. 3 subjects §  women  f + 50 H oo g 987 %
H i ' I
2 i ; ] - N
% 7 { :
- ' ¢ . R PIV I Y !
AMSTERDAM ~ Netherlands 58 54 L 11.0 16,0 1 21,0 |
o . U SRR
"JJEN = ﬁﬁmsa,fi\;y df.!: f}{:‘ @ 3 é 9 5 {:} g %ﬁ @ 9 i ”ﬁ Lheo !vJ .
, L { K 4 o
DUISBURG - Germany 81 441 13.0 245 | A2eD
e . . V
HANNOVER » 50 Aheld i 300 12,0 1 14D
' ! Co ,
NURNEERG - ﬁ 42 42,9 1 10,0 12,0 ¢ 15.0
N 3
’ i
} —

R RS A i A ST

PP

[N Aapy—
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XIV,e . CK[LDREN-, exposed, limng in outer urban area > 0.5 M.

|  (code of survey 221,231, 241,251, 261)
, , 7o, of | % of T l’Percentil\e Ny T
zone . ' subjects 3 women § :50 3§ 90 v 98 . i

DUISBURG - Germany | 31 | 516 | 9.0 20.7 | ,28.9

DUISBURG - " . . 87 58,6 | 12,0 | 23,0 | 30.0
Lb GREENWICH - U.K. 400 52,0 | 13.0 | 20.0 | 27.0
 HILLINGDON - M4 = U.X. 92 . 52.2 j 18,0 ;- 24.0 27,2
- 1EEDS (Thorpe) — UK. | 183 | 50.8 14.0 | 19,0 | 2440
LEEDS (Tingley) = U.Ke 277 | 5%et | 10,0 | 14.0 19.0.

L XVe CHILDEEN, non éxposédL 1iving in inner urban area <\0.5 Mo

(code of surveyﬁBH) - }‘
, , ‘nbe of % of ~ Percentile = .
zone - . 4 subjects ¢ women 50 4 9 . ¢ 98 i
BOCHUM — Germeny 23 | 47.8 | 12.0 | 15.0 | 18.0
KIBL - " b 37 ] 5441 | 10,0 | 13.0 '] 1640
LUXEMBOURG - G.D.Luxembourly ~ 31 51.6 | between | between | between
: " . - ) v ‘ - 10-12 14=16 | 26=28 -
: &
e
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XVI.  CHILDREN, exposed, living in inner urban area < 0,5 M,

: } 7

(code of survey 321,331, 341,351, 361)
~nbe of ‘°/3 of . Percentile - " , j
zone ~ subjects { “women i 50 1 -90 3 98 ¢
Bocnvmk—pcermaqy, 25 5640 10,0 | 18.0 20.0
'CHESTER ~ U.K. 99 4044 | 20,0 | 30.0 4541
DARTFORD - U.K. 51 'l 40.4 14.0- | 22,0 | 31.6
 ELLESMERE PORT = U.K. - 66 53,0 14.0 21,8 | 25.8
" GRAVESHAM - U.Ke 61 | 475 | 15.0 | 21.0 | 24,0 |
HAARLEM - Netherlands 50 - |. 66 16,0 21,0 | 26,0
'LEEUWARIEN - Netherlands 53 52,8 | 12,0 | 17.0 '| 18,0
- SAARBRUCKEN - Cermany 58 5040 12,0 | “15.9 1849
TILBURG ~ Netherlands 48 62,5 | 15,0 | 24.0 | 26,0
XvViI, ‘CHILDPEN,, non é:cposéd, livin'g in outer /;u’.rba.n‘ area 40.5 Mo
| (code of survey 411) ;
1
nbe OF 3 % of ’ Percen;til}e oo
zone {1 subjects 3 women 250 4 %0 ¢ 98
AHLEN - Germany 31 45.2 | 7.0 | 10,0 | 15.9
BOCHUM - " 170 517 10,0 | 16,0 | 19.0
_'Group 4 ~ Denmark 20 55 8.5 | - 10.0 11‘0_ i
. Group 5~ " 14 14.3 | 61 10.0 11.0 E
©  STUTTGART - Germany 26 34.6 ] 8.0 12,0 | 159 |
&
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: CHILDREN, exposedi,liviﬂg in outer urban area’glO.S_M.'

’ XVIIIQ ‘

(code of survey 421,431, 441,451, 461)

t

. | nbe of ';3 % of « Percehtile | | |
zone 3 sn‘o,;eci:g j women :50"\ % 90 ‘ 98." g
| | o | , ' g
AHLEN,~ Germany 27 6647 7.0 | 1240 17.0 I
BOCHUM - 23 52,2 10,0 | 15.9 18.0%
BOCHUM = " 8 43.6 10.5 | 17.0 | 22.9
" Qroup 1 - Denmark 11 33,4 158 | 22,0 | 29,0 |
Group 2 = " 24 50 | 9.8 | 15,0 | 1640 |
Growp 3= " 39 6145 8.8 | 12,0 | 15.0
DUBLIN - Ireland - 22 40,9 | 15,0 | 20,9 23,0
GOSSLAR ~ cermgn&' 48 5642 16,0 | 32,0 | 5646
Market HARBOROUGH ~ U.K. | 127 43.3 | 15.0 | 23.0 | 29.0
NEWPORT (Gwent) UcKe - 170 41.4 | . 16,0 | 22,0 | 24.6
SASSUOLO ~ Ttaly 108 46.3 17.0 | 23.0 | 28.0
VENEZIA (Marano) Italy 206 ’~46.6 15,0 | 1940 25,0
VENEZIA (" ) " 370 53,5 15,0 20,0 | 25.0
WIESBADEN ~ Germany 24 4.7 . 8.0 140 | 17,0 <)
» ‘ | ‘ hRss |
- XIX.  CHILDREN, non exposed., living in rural area
|  (code of survey 511)
; - nbe of % of ; ; Perccntile .
zono { subjects 3. women §Q 50 1 90 3 98 :
DIESSEN/HILVARENBEEK= N.L. 51 45.1 | 1240 16.0 | - 20,0
: bULNEN/m Cermany S 188 5408 | 14.0 20,0 | - 25,0
HUSOM - - " 40 35.0 6.0 9.0 1 12.0
IDSTEIN -  * 25 56,0 15,0 | 22,0 |  37.0
' RUDELSHETM - " 25 48,0 13,0 | 18,0 | 20,0
SAARBRUCKEN ~ " 50 52,0 10,5 12,9 | 13.0
e o 4
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O XXe CHILDREN, exposed 11ving in rural area o

' (code of surv y 521 531 541, 551, 561)

nbe of ‘j'}% of ' o Percentile
1

zone j[ : . { subjects § women 3. :50 § 90 g 98

'Q~BAD HARZBURG - Germany 1 94} s3.2 | 15.0] 21,0 24.0 |
EEERSE - Belgium - | 156 | 48.7 | 14 | 19 | -28°
BUDEL - Netherlands .. | ~ 50 | 50 1.0} 15,0 19.0 |
DULMEN - Cermeny |- 81 | 494 | 14.0| 21.0 | 31.0°

- ENGIS - ‘Belgium Q o101 43.6 (18 24 2T
GALWAY - Ireland 8 ] 53,5 | 10,0 13.0 | 18.0

s

Y XXI. CHILDHEN exposed, (address unknown)

(code of survey —31)

i’lbo of .1 l% of- B

: ; 4 Percentile
zone = - - subjects ~{ women

50§ %0 98

.v>‘~..<;'~'_- B
e By
J >

 BEVERLEY - UK. . | 134 | 48.5 | [15.0 | 21,0 | 23.3
CCHESTER - . | 80 | 506 | 19.0 | 30.0°| 44,0 |
 ELLESMERE PORT - U.K. © | -~ 33 | 39.4 | 13.0 | 19.4 | 22,7 |
GRAVESHAM = U.K. 1 18 | 49,5 | 19.0| 27.0 | 32.3

Lb GREENWICH - UK. | 87 | 5046 14,0 { 21,01 26,5 1

LEEDS (Thorpe) — UsKe | 66 | 53,0 | 16,0 | 27.0 | 3647
 Market HARBOROUGH - U.K. | -~ 50 | 56,0 | 16,0 | 23.0'| '26.0 |

 NEWPORT (Gwent) £ UK. | 51 470 | 19.0 | 25.9 ] 30,9 |
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XXII. PREGNANT WOMEN, non exposed, living in inner urban area » 0.5 M,

(code of»aurvay,?12)

- nbe of. % of  a Percgﬁtile' ‘ !
Zone \ ¢ subjects % women 150 § 90. § 98 1.
PARIS (Maternité) = Franoe 27 1 100.0 14 19 20

TOULOUSE (Maternité)w " 76 100,0 6 13 27

N

TAIIT. PREGNANT WOMEN, non eprsed, living in inner urban érea 0.5 MAor

in rural area

- (code of survey 312,512)

FPercentile

nbe of  § % of
4 50 1 %0 3 98

zone _ ¢ subjects women
. . N §
]

B BB

PN ¥ N

. LUXEMBOURG ~ G.D.Luxembourg 23 L 10040 T 11 13
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