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Mr. Stephen P. Risotto

Executive Director

Halogenated Solvents Industry Alliance, Inc.
2001 L Street, N.W., Suite 506A
Washington, D.C. 20036

Dear Mr. Risotto:

This is in response to your July 26, 2000 letter concerning our National Air Toxics
Assessment (NATA) national-scale assessment effort.

You are correct in your assertion that we are proposing to utilize CalEPA cancer potency
factors to help characterize the potential cancer risks associated with perchloroethylene and
trichloroethylene, and that this proposal is based in part on the fact that there are currently no
such factors in the EPA’s Integrated Risk Information System (IRIS) database. Both of these
chemicals are currently being reviewed for inclusion in the IRIS database, but it appears unlikely
that these reviews will be completed in time for our national-scale assessment.

We are committed to using the best-available science in our assessments, and this one is
no exception. As the CalEPA factors have undergone extensive peer review, we feel that they
are appropriate surrogates for approved IRIS values for the purposes of this assessment. We will
also characterize the uncertainties associated with their use in this assessment. Until EPA has
approved IRIS assessments for these substances, we feel that this is the most responsible way to
characterize these risks,

We intend to use the national-scale assessment for a variety of purposes, including (1)
prioritizing substances and source categories for detailed risk assessments, (2) measuring
progress of the air toxics program against goals, and (3) helping to set the research agenda.
However, we do nort intend to use this assessment as the basis for any regulatory actions. Thus,
our use of CalEPA assessments should not have any direct impact on HSIA members.
Furthermore, this national-scale assessment will undergo scientific peer review by the EPA’s
Science Advisory Board in the fall. We will specifically place the question of appropriate cancer
potency factors for this assessment on their agenda. We will then follow their recommendation
in finalizing the assessment and making the results publicly available.
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Please feel free to contact Dave Guinnup, Leader of the Risk and Exposure Assessment
Group at 919-541-5368 if you have additional questions concerning this issue.

Sincerely,
Sally L. Shaver
Director
Emission Standards Division

cc:  Dave Guinnup




COMPOSITE' VALUE EQUIP

FACILITY LOGATION STARTTIME  END TIME {ug'm3} GEM  HSIA MNotes

01 NYC PERC PROJECT 401845X 0111260940 0111271002 [ 4l DEC nates indicate that & 4th gan maching was
Dic-1 MYC PERC PROJECT 401545% 0111280840 0111271002 5 41h installed in 2000; all samples collected since than
D=1 NYC PERC PROJEGT 401545 0112101700 0112112015 12 41h

-1 NYC PERC PROJECT 401845X 0112131700 011211205 11 4th

DC-1 NYC PERC PROJECT 407945 0112101703 0112112013 16 4th

D2 2P L Tl 0301141707 0301151607 4 800 Jrdidih 4th gen machine was inslalled bebwesn May
D=2 2PM LOCATION - LR 03ni141807 0301151707 S Ardith and March 2003; DEC nates also idicate that the

fapility ret WY SDOH nLI}dHhE (1007 on 3(20103,
slirninate all samples

=15 12206-PN LOCATION - LR 0206181849 Q2061 91500 27

OC-15 12208-PH LOCGATION - LR 02061818561 0204101658 27

D16 A220B8-PM LOCATION - KIT 0206181910 - 0206151503 23 o205 ! :
DC-16 9006110826 BB0G111025 6,400 3rd mp&m}mﬂﬂttﬂ mdlmﬂﬁlmadﬂlﬂmmﬂdﬂm
DC-16 9805110825 BE0511 1025 6200 3rd was mstalled between Cot 2000 and Oct 2004,
DC-18 0001120905 0001121105 4 B0 3rd aliminate samgles taken prior fo Oct 2000
DC-16 0009120906 0D 121105 4,800 Ard ;

CHE-16 ART 2D 0005120815 DDE5S1E1M S 300 3rd

DC-18 APT 2D oooS18aa15s 0005181015 200 3nd

DC-16 GROUND FLR oGe110840 0008111040 1,400 rd

OC-16 GROUND FLR QO0E1 10840 DO08111040 1,400 ard

DC-16 0010270850 0010271080 170 4lh

DS-16 0010270850 00271050 170 #1h

DC-16 0012351005 D01 2051205 130 d1ih

DC-16 GROUMND FLOOR 0012051006 0012051206 170 4th

DC-16 APT 4D D108260B35 0108261035 15 dih

DC-16 APT 40 DI0S2G0835  O0E2E1035 15 4h

DC16 APT 4D D18260B35 0106261035 20 dih

Dc-16 APT 4D 0105260835 106251035 20 41h

DC-16 APT 4D D108260E35 Q1062610386 16 dih

DC-16 APT 4D D105260E35 0106251035 20 dih

DC-16 13663 - PN LOCATION - LR D207081637 020710627 386 dih

DC-16 13888 - PN LOCATION - LR o0T0e1638  OROTI0MGZT 402 4zh

DC-18 13688 - PN LOCATION - CHILD BR Q207081644 0207101628 A33 4th

DC-16 13663 - PM LOCATION - LR 0209171703 gz2opta1vod 240 4th

DC-16 13658 - PN LOCATIOM - LR oRo08171703 0208181701 250 4th

DC-16 13044 - PN LOCATIOM - LR 2081712 0206181908 5 4th

DC-16 13644 - PN LOCATIOM - LR 209171812 0208181906 5 4th

DC-18& 13805 - PN LOCATIOM - LR 0209241835 0208251705 5 4th

DC-18 13805 - PN LOCATION - LR 0209241835 0208251705 5 4th

DC-16 0301 310240 0301311140 40 4th

DC-18 0301 310240 0301311140 40 4th
l COMPOSITE' VALUE  EQUIP

FACILITY LOCATION START TIME  END TIME (ugimd}  GEN  HSIA Notes

DC-18 0301310942 0301311142 a0 4th

Dc-16 0301310942 0301311142 20 4th

DiC-16 0301310944 D31311144 20 #1h

DiG-16 0301310944 0301311144 20 #1h

D18 45554-PN LOCATION - LR 0212031640 0212041752 630 #h

DC-1B ASEE4-PMN LOCATION - LR 0212031641 0212041753 700 Alh

Di-21 ATT1260845 4711261145 1,450 3rd DEC noles indicate thal a 3rd gen maching was
DC-21 BINRG0B4E  HT11261045 1,400 3rd instalied in 1958 and (hat & 4th gen was in place as
DC-21 BEOGZDOEXD 9805201020 T Al ufSapliOﬂi allnmmaamplauﬂkan in 1805 or
DC-21 i BEOIZ00EZD 9303201020 T0 3rd earfier 4
Do-21 11381 -PN LOCATION - LR 0206111610 0206121617 Bd At

DC-21 11381 -PM LOCATION - LR 0205111611 0206121617 Ed 4th

DC-40 15455-PN LOCATION - LR 0304031555 0304042000 44 4th DEC noles indicate that a 4th gen machine was
DC-40 16485-PN LOCATION - LR 0304031557 0304042000 45 4dth installed in 1937; all samples collacied sinca then
DC-40 15452-FN LOCATION - LR 0304031837 03040471918 mw 4th

D40 16482-PN LOCATION - LR 0304031537 0304041819 T2 4th

DC-4i 15486-PN LOCATION - LR 004031545 0304041628 T8 Al

DE-40 15466-PN LOCATION - LR 0304031845 0304041828 TH 4th

CRC-40 1E5464-PH LOCATION - LR 0304031830 030041704 217 4th

OHC-40 15464-PN LOCATION - LR Qan4031830 304041704 214 4th

D40 15463-PMN LOCATION - LR 0304301763 D305011734 120 4th

Oi-40 154G3-PM LOCATION - LR 0304301753 0335011733 140 41k

DC-40 15467-PMN LOCATION - LR Q304201810 0305012007 " 41h

CIC-40 15467-PM LOCATION - LR 0304301810 0305012037 12 #41h

DC-41 NWYC PERC PROUJECT 401849X 0203051820 0203051313 2 4ih DEC notes indicate thal & 4th gen machine was
DC-41  NYC PERC PROJECT 401348X 0203051852 (2030616852 5 4th installed in 1994; all samples collected since then
DC-41 MNYC PERC PROJECT 401949 003051852 0203061652 5 4h

Q-4 MY PERC PROJECT 401943X 0203181835 0203162036 G2 #1th

DC-41 WY PERC PROJECT 4019483 0203181838 0203191938 B1 4

DC-41 NYC PERC PROJECT 401945 0203181840 0203191940 TE dsh

DC-d1 NYC PERC PROJECT 401 9483 0203181641 0203191941 BT 4th

DC-41 NYC PERC PROJECT 401945 0203251700 Q203251800 15 At

DC-41 NYC PERC PROJECT 401048 0203261702 0203261730 12 4th

DC-41 NYC PERC PROJECT 401948 0203251702 0203261732 13 dth

DC-41 BE43-FN LOCATION - LR 204082031 0204082122 2 &th

D41 BE4S-PH LOCATION - LR 0204062035 0204091832 B 4th

DC-41 BE48-PN LOCATION - LR Q204082036 0204081532 5 4lh

D41 BBGE-PN LOCATION - LR 0204231804 0204291854 3 4lh

Cel-41 BESE-PN LOCATION - LR 0204221813 0204301855 5 4th

CC-41 EDGE-PN LOCATION - LR 0204231813 D20d3015902 5 4th




COMPOSITE' VALUE  EQUIP

ACILITY LOCATION START TIME  END TIME lugimd]  GEN HSIA Notes
DC-41 BB4S - PN LOCATION - LR 0205211610 (205211710 [] 4
DC-41 BB4E - PN LOCATION - LR 0205211612 02052211857 5 4th
DC-41 8847 - PN LOCATION - LR 205211612 0205221858 5 Ath
CC-42 1 LOCATION - LR 0212021845 0212041915 0 4th DEC notes indicate that a 4th gen machine was
750

Ath instaled in 2001; all plas collecied sinca then

DC-42 15433-FN LOCATION - LR 0212031854 0212041816

12583-FN -LR
12583PN LOCATION - LR

COMPOSITE' VALUE  EQUIP
LOCATION STARTTIME  END TIME  (ug/m3) HSIA Notes

—LOCATION - LR 158T8.PN 1304161530 0304171600

3 .

%ih Inspeciion repors Indicate AL a 4 gan MAChINE

o
LOCATION - LR 15474-PN 0304161530 0304171600 3 4th was installed between March 2000 and March 2001;
LOCATION - LR 15474-PN OGOM1E61630 (304171740 5 & aill samples collected since thin
LOCATION - LR 15474-PN 0304161630 0304171740 5 4
LOCATION - LR 15474-PN 0304161649 0304171800 5 ath
5

LOCATION - LR 15474-PN 0304171804

6203-PN LOCATICN - LR 0205211843
G203-PN LOCATION - LR 0205211746 Q2052217 a1

6203-PN LOCATION - LR 0205211746 0205221723 25
12049 - PN LOGATION - LR 0205211818 0205221805 8
6236-PN LOCATION - LR 0205201600 (205301600 13

e g

4th
4th
4th
12048 - PN LOCATIONM - LR 0205211818 0205221805 ] i
43h
4th
4th

B238-PN LOCATION - LR 0205291600 0205301600 13




COMPOSITE' VALUE  EQuP

ACILITY LOCATION START TIME END TIME (ugim3) GEMN  HSIA Notes
DC-58 12050-PM LOCATION - LR 0205291700 020530173 ET) 4th
DEC-58 12050-PH LOCATION - LR 0205291700 0205301730 a5 4th
= J 0202251715 0202261939 12 3rd 3rd gen mschine oparating Mald'luq:lu
DC-60 NYC PERC Fﬂﬂ.ﬁdfmw 0202251715 0202251745 12 3rd mr.muuw ) I =
DC-62 B4T9-FPN LOCATION - LR 0204251948 0204262032 28 4th Inspection r:pui:i-d-c.mh-l a 4th gen machine
D62 BATE-PN LOCATION - LR 0204261950 0204301943 332 4lh was installed prior 1o Feb 3002; all samples
DC-52 B4TE-PN LOCATION - LR 0204281851 0204301943 408 4th collected since then
DC-62 B4TS-PN LOCATION - OTHER APT (LR) 0204292008 02042015948 293 4th
DC-82 B4TI-PN LOCATION - OTHER APT (LR) 0204292030 0204301948 a4 4th
DC-82 B45T-PN LOCATION - LR 0206181748 o20E191822 16 4ih
De-52 B457-PN LOCATION - LR 0206181750 0206191824 17 4th
DC-82 B457-PM LOCATION - MUSIC RM 0206181753 02086191826 16 ath
DC-62 B484-PN LOCATION - LR 0206181535 0208191944 15 dth
DC-62 B4B4-PM LOCATION - LR 0206161938 Q206191944 15 4th
DC-82 B450-PN LOCATION - LR 0210081858 0210091837 5 ath
DC-62 BAS0-PN LOCATION - LR 0210083000 0210091836 5 4th
% BE0G161345 9908181545 60 3rd 3rd gen machine operaling when all of samples
0906161345 9906161545 50 3rd taken: eiminate all samples
| 0207231531 0207241533 56 3rd Fan ¥ 2
0207231531 0207241534 56 3d
0207231535 0207241536 R
0207231537 Q207241537 48 Zea, !
0207231554 0207241553 26 e
D20T2ANS55 Q207241554 25 3rd
0207231601 0207241551 36 3rd
10535-PN LOCATION - LR O20TEN 602 Q2072341650 36 Ard
30126-FN LOCATION - LR 0212031601 0212041602 340 ard
0C-68 30126-FN LOCATION - LR 0212031602 0212041645 330 Ird
DC-58 30118 -PN LOCATION - LR 03011415231 03161615 4400 3rd
DC-58  2M18-PN LOCATION -LR 0301141531 03011516815 4,600 Fed
DC-B8 30121 -PN LOCATION - LR 0301141616 0301151631 220 3rd
DC-68 3M21-PH LOCATION - LR o3 141616 OB 151631 230 Ird
Do-68 A84TE-PHN LOCATION - LR 0301142000 03011512900 TED drd 4
DC-68 15475-PH LOCATION - LR 0301142000 0301151000 G50 1111 e 4
DC-T1 NYC PERC PROJECT 401940% 0112101840  D112111805 10 4ih DEC notes indicate that a 4th gen machine was
DC-T1 NYC PERC PROJECT 4019409X 0112101840 0112111805 10 4th installed in 1996; all samples collected since then
DC-T1 NYC PERC PROJECT 401948X 202111540 02121541 42 4h
DC-T1 NYC PERC PROJECT 40194G% 0202111541 Q202121539 42 4th
DC-71 1336-PM LOCATION - LR 0204151952 0204161532 ] 4th
| COMPOSITE' VALUE  EQUIP
ACILITY LOCATION START TIME  END TIME [ugimi3) GEN  HSIA Notes
DC-71 1338-PN LOCATION - LR 0204151952 0204161332 5 4th
DC-75 NYC PERC PROJECT 401245 0201141620 0201151540 60 4th Inspection reporis indicabe that @ 4th gen machinge
DC-75 NYC PERC PROJECT 401949X 0201141620 0201151540 62 4th was installed prior lo Feb 2000; all samples
DC-75 NYC PERC PROJECT 401549 0201141632 0201151544 73 4ih collected since then
DC-76 NYC PERC PROJECT 4015459X 0201141707 0201151610 B 4th
DC-75 NYC PERC PROJECT 401949% 0201141707 0201151610 B 4th
DC-T6 0103010820 0103011120 280 4ih DEC notes indicate that a 4th gen machine was
DC-78 0103010821 0103011121 270 41h installed in 1996; all samples collected since then
DC-76 0105080801 0105101101 117 4th
DC-T6 05100855 Mos101055 T2 Ath
DC-TE 005100856 0E10105T T2 4h
DC-78 0105100900 0105101100 108 4h
DC-76 0105100900 0105101100 6B 4th
DC-78 01051009800 0105101100 54 4th
DC-T& 005100902 oS0 102 65 4ih
DC-76 0105100902 0105101102 58 4th
DC-76 0105100902  O105101102 103 4th
DC-T6 0105100904 0105101104 58 daih
DC-T6 0105100904 0105101104 &4 41h
DC-T6 0105100905 0105101105 123 At
DC-76 STREET LEVEL 0107050850 0107051050 200 4th
DC-76 STREET LEVEL 0107050850 0107051050 200 4th
DC-T8 STREET LEVEL 0107050855 0107051055 150 Al
DC-76 STREET LEVEL 0107050855  O107051055 150 4th
DC-Té STREET LEVEL 0107050800 0107051100 330 At
DC-76 STREET LEVEL 0107060800  O107051150 340 4th
DC-76 STREET LEVEL 0107050805 ©107051105 170 4th
DC-76 STREET LEVEL 0107050005 0107051105 170 dth
DC-T6 0111280042 0111201142 250 4th
DC-76 0111280042 0111201142 250 4th
DC-76 0111280044 0111201144 230 4th
DC-76 111280044 0111201144 290 4th
DC-78 0111 2046 111291146 400 4lh
DC-T6 01112500546 0111251146 400 ath
DC-76 13651 - PN LOCATION - KIT 02062510468 0206281735 329 4th
DC-T6 13661 - PN LOCATION - KIT 0206251946 0206261735 375 4th
DC-76 0303240847 0303241047 70 4th
DC-78 0303240847 0303241047 B0 dih
DC-TE 0303240852 0303241052 B0 Ak
DC-TE 0303240852 0303241052 =] Ak

DC-T6 240910 0303241110 2B0 4th




COMPOSITE VALUE EQUIP
ACILITY LOCATION STARTTIME _ENDTIME _ (ug/m3) GEN HSIA Notes

DC-T6 0303240510 0303241110 300 4tn
De-76 0003240912 0303241112 260 dth
OC-T6 0303240812 0303241112 290 dth
DC-76 0303240014 0303241114 370 4th
OC-T6 0303240914 0303241114 230 ath
DC-76 0303240918 0303241118 280 ith
DE-78 0303240918 0303241118 200 dth
DC-78 0303240840 0303241140 80 4th
OG-8 0303240040 0303241140 50 ath
DC-76 030I240043 0303241143 80 ath
OG-8 0303240043 0303241143 50 4th
DC-76  LOCATION AT STREET LEVEL 9704230910 9704231110 600 #th
OC-76  LOCATION AT STREET LEVEL STD4ZI0M0  S704Z31110 800 dih
DC-76 GTOS5Z10845 9705211045 260 4lh
OC-78 9705210845 9705211045 240 4th
DC-76  4D1810X DRY CLEANER STOBOBOBIS  GTORDE103S 30 4th

40 4th

401810X DRY CLEANER

COMPOSITE' VALUE  EQUIP
START TIME _END TIME [ugimad) HSILA Notes

' Dales and fimes when sampling event started and ended. Format for fisld: YYMMDDHHMM (Year-Month-Date-Hour-Minuta); time is in military time.
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Title: RIS TOXICOLOGICAL REVIEW AND SUMMARY DOCUMENTS
FOR TETRACHLOROETHYLENE
Subject/Purpose: This review document summarizes the toxic effects of

ietrachloroethylene (also calied perchoroethylene, the dry cleaning
solvent) and derives guantitative estimates of the dose-response
characteristics for human exposure (RIC, RfD, cancer unit risks).
The document will be used as the source for summaries of
perchloroethylene risk characterization to be entered into the
Integrated Risk Information System. This is the Agency-approved
source of ioxicological and risk information accessible fo the public,
EPA regional offices, state governments and EPA regulatory
program offices. This evaluation was requested by the Office of Air
Quality Planning and Standards-Office of Air and Radiation to
support hazardous air pollutant assessments of chemicals listed as
greatest threat to public health under the 1990 Clean Air Act
Amendments Section 112¢(3) and for the list of urban air toxics for
periodic national scale assessments under Section 112k.

Peer Review Leader: Cheryl ltkin

emailitkin.cheryl @ epa.gov

This work product has been determined o meet the OMB criteria of a Highly Influential Scientific
Assessment.

The peer review activity for this work product is expected to begin on September 15, 2005.

The peer review mechanism selected for this work product is National Academy of Sciences,
and constitutes a panel review.

Public comment on this work product is being requested through As Part of the NAS Review
Procedures.

Any public comments will be providad o the peer reviewers before they conduct the review.

This work product will be reviewed by more than 10 reviewers. The primary disciplines required
for this peer review include Risk Assessment-Human Health, Toxicology-Behavior, Toxicology-
Developmental, Toxicology-General, Toxicology-Neurotoxicology, Toxicology-
Pharmacokinetics/Dosimetry/Modeling, Toxicology-Reproductive and Toxicology-Xenobiotic
Metabolism. These are being selected by Other. The public, including scientific or professional
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ABSTRACT

OBJECTIVE

US studies found an increased risk of escphageal and soma other cancers in dry
cleaners exposed 10 tetrachioroethylene. VWe investigated whether the US findings
could be reproduced in the Nordic countries.

DESIGN

Using & senes of case-control studies nested in cohorts of laundry and dry cleaning
workers identified from the 1870-censuses in Denmark, Norway, Sweden and
Finkand.

RESULTS

Diry cleaning work in the Mordic countries during the penod when tetrachloroethylens
was the dominant solvent was not associated with an increased risk of esophageal
cancer, risk ratio (RR): 0.7 (85 percent confidence interval (CI); 0.34, 1.68), but our
study was hampered by some unclassifiable cases, The risks of gastric cardia, liver,
pancreas, kidney cancer and NHL were not significantly increased. Assistants in dry
cleaning shops had a borderine significant excess risk of carvical cancer not found in
wioman directly invalved in dry cleaning. We found an excess risk of bladder cancer,
{RR): 1.44 (85 percent {C1): 1.07, 1,93) nol asscciated with length of employment.
CONCLUSION

Finding of no excess risk of escphageal cancer in Nordic dry cleaners differs from US
findings. Chance, differences in level of exposure 1o tetrachloroathylena and
confounding may explain the findings. The overall evidence on bladder cancer in dry

cleaners is equivocal,



INTRODUCTION

Previous studies of dry cleaneqs, primarily fram the US, indiated thal exposurs to
tetrachlorosthylene may entail an increasead risk of cancer of 1he esophagus and canvix
wiari, and of non-Hodgkin lymphoma (MHL) (ARC 1995). We invesligaled tha incidence
of sebected cancers in Nordic dry desners to delerming wheiher tha US findings could

be reproduced in an clher setting.

The study was undertaken as a senes of case-comnol siudies nested in the cohors of
|awawdry and dry cleamng workers identified from the 197 censuses in Denmark,
Horway, Sweden and Firdand. The cancer inddence of these canhans have basn
reparted on presiously (Andersen el al. 1984}, and ihe Danish cohorl has been used for
a nested case-contral study of Bver and kidney cancer (Lynge et &, 1995). Usa o
tedrachloroethylena reached ils peak in the Nordic countries arcund 1570 {Danmarks
Stalistk 2000a; 20006; 2000c; Stalistiska Cantralbyran 1995, 19950; 2000a; 2000k,
200Kk Stalistik Sentraloyra 2000, 20000, 2000c; Tiasickeskus 2000a; 20000, 2000c),
figure 1, almast all of it was used for dey cleaning (Mikketsen et al. 1983}, wid
ietraciioroetnylens was the dominant solvent in dry cleanig al the lime {Ancaymo.s
1866, Anonymous 197 1) Based on Andings in previous studies we included esophageal
and cervical cancer and MHL (IARC 1985), We included also liver cancer louwnd in
Ietrachlcroethylene exposed mice (IARC 1995), renal cell canced found in workers
exposed 1o trichloroathylans (Henscider et al. 1805), snd bladder and pancieas canced
found in recently updates of LIS conorts (Blair et al. 2003, Ruder et al. 2001). Gastric

cardla cancer was included as adendcarcinomas are on increass in esaphagus and

cardia in some Western counties (Botlerweck el al. 20040,

The purpose of this shudy was 1o detarminge whethar dry cleaning wodk in the Nosdic
countries around 1970 where tatrachloroathylens was the dominant dry cleaning salvent
wias associsted wilh &n increased risk of the selacted cancers. We used the nesied
case-control design to avoid confounding from socio-aconomic group and ralated life

siyle risk factorns.

MATERIAL AND METHODS

Swdy base, cases and controls

The cohorts induded all laundey and diy cleaning woikers from the 1970-censuses in
[henmark, Finland, Morway and Swaden, They had sither the oocupation code “laundry
and dry cleaning worker” or the indusiry code Faundry and dry cleanng” (International
Labour Office 1981; Statistical Office of the United States 1958) table 1. The cohods
comprised 46,768 persons. Each person was followed up for desthn, emigralion and
incident cancer based on linkage with the nalion-wide Population, Dealh and Cancer

Registers using unique personal identifiers.

The study incuded inciden! cancers of the esophagus. gasiric candia, pancreas, cerix
uter, bladder, kidney, primary bver cancer and HHL, table 2, from beginmng of follow up,
g Mavember 1970 in Denmark @nd 1 January 1971 in the other counties, until end of

follow up between 1997 and 2001,



Controls were randomly selected from the cohort using freguency match by country, sex,
five-year age group and five-year calendar period af the time of diagnoss of the case.
For esophageal cancer, we selected controls equal to six imes the number of cases.

Faor the other cancer sites, threa timas the number of cases.

The register parl of ihis study was approved by each of the national Data Protection
Agencies, The interview part of this study was approved by the Ethics Commitiees in
MNorway and Sweden, respectively, and following national legislation all parlicipants gave

active informed consent prior to participating in the interview,

Exposure categories

Cases and controls weve, based on varicus data sources and without knowledge of their

caselcontrol status, categonized into:

1. Exposed, persons explictly described as dry cleaners and other workers in dry
cleaning shops with less than 10 workers. The latter group was included due to the
shawed work tasks and physical proximity in small shops.

2. Other workers in dry cleaning shops.

3. Unexposed, laundry workers and ather persons not working In dry ceaning.

4. Unclassifiable,

Expesed cases and controls were categanized by langth of emgloyment in the shop

where they worked in 1870. For practical reasons only the period 1564 1o 1979 was

included. Data on smoking and aleahal drinking wera collected from Morway and

Sweden, table 3.

The person's specific cccupational 1ask as dry cleaner or laundry worker at the 1870-
census was witten in free text on the onginal census form, These forms were retrieved
fram the National Archives in Denmark and Norway. The forms had not been stored in

Finland and Sweden.

A blinded personal, lelephone imerview, eventually with a next-of-kin, was underiaken
wilh cases and controls in Morway and Sweden. The questionnaire asked aboul
occupationsl lasks in 1970, and i this was dry cleaning then about length of employment
in the shop, size of the work foice, saolvents used, and smoking and drinking nabits. in
Norway, inlerviews were oblaned with 57 percent of cases (72 percent with next-of-kin)
and with 84 percenl of controls (42 percent nexi-of-kin). In Sweden, intenviews were
obtained with 63 percent of cases (77 percent nexl of kin} and with 60 percent of
controls (38 percent next-of-kin). One-fourh of inteniewed next-of-kin was 1970~

spouses, and one-third of non-interviewed subjects had no next-of-kin,

Denmark and Finland have nationwide data bases with individual records on all paid
pension scheme contributions. These pension scheme data were used for this study. In
Denmark, ihese data stared for employees in 1964, and they were used o assess
length of employment and size of the work force where the employees worked in 1970,
In Finland, these daa staned in 1962 for employees and in 1570 for sell-employed
persons, and the data were used 1o assess length of employment where the perscns
warked in 1970, Pension scheme data were found for 81 percent (=151 out of 168} of
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Duaniish recoads for employees in dry deandng, with five missing axplainad by sick leave
wii, al the 197 0-census. Pension scheme data were found for 75 percent of Finnish

records.

I Dgnimark, @& biegraphy ook on dry cleaning shop owners (Hammersne] 1971) and he
yelbow pages of local telephone books were used for self-employed persons o assess
kenglh of employment, with 37 percent from the biograghy book, 57 percant from
lalephone books, and no data for 6 percent. Family workers were assumed Lo have
woikad far the same lengih as their spouses. The bography book and pension schame

daia for the sell-employed persons’ shops were used 1o Bssess size of work lorce,

In Finland, the pension scheme dala in combination with olher sources (Kyyronen el al
1989; Ancaymous 1864) were used 1o 855235 lype and size of company, table 3, For
Finland and Sweden we lunhamone coded as unesposed cases and Conirols BssuMmed

frain ihe cansus codes nol 1o be diy cleaners, 0.9 "pressar” n “lextile industry”

We identified 1616 cases and 2398 controls, table 2. Together they represented 38583
prsons. In Denmark and Narway about 20 percent of ihe records were dassified as
coming fiom the exposed dry claaner group, and 70-B0 percent from the wnexposed
gloup, 1able 4. In Firdand 41 percent and in Sweden 35 percent of the records were

unclassifiable as to whether or not the persons had diy deaning work in 1970,

Use of tetrachloroathylens peaked in the Nordic countries around 1570, and ihe

compournd was used almos! exclusively for dry deaning, figure 1. In Denmark, Impan of

the new German and English fully automasted machines using tetrachlomoethylens
started in 1958 (Direkioratet for Arbejdstilsynet 1959), In 1967, 30 percen of
conventional shops had machines oblained within the last 10 years (Schleisnar 1967),
and naw coin-operated machines using only letrachioroeihylens amassed 40 percent of
the market in 1968 [Anonymous 1968), In 1988, letrachloroethylene constituled 75
percent of the solvents used fos dry cleaning in Danmark, 85 percent in Finland, and T2
percent in Sweden (Anonymous 1968), and in 1871 i was estmated 10 consule 90
percent of dry cleaning solvent used in Scandinavia (Anonymous 1971). In he
queslionnaires, 6 parcent of dry cleaners In Monway end B4 percent ln Sweden
reporied use of telrachloroethylens in 1570, but information on chemicals and time
paniods was missing in many intendews. Tetrachioroathylene was thus cleady (he
daminant dry cleaning schvent throughoul our study period, Work as a diy cleaner in
1970 was therefore & good proxy for exposune 1 lelrachionoethylens, which is thi
undarlysyy expoduie vanable of interest in this study. The probatdity of being exposed o
lelrachioroethybene outside dry cleaning was extremely low, @ vinually al
letrachboroethylens wiass used in this industry (Mikkelsen el al. 1383), Available dala did
not allow further subdivision of dry cleaners as to whether or not they had used
letrachloroethylene, Other solvents in use were while spirit and chiorollusrocarbons

(Johensen &l al 2005),

In 1670, the cccupational safsty limil for tetrachioroethylene was 670 mgim’ in Finland,
350 mg/m” in Denmark and MNorway, and 200 mg/m? in Sweden. In 1980, these kmils
were 335 mgim’, 200 mgim’, and 135 mgim®, respectively. Only 188 tetrachiorostnylene

measurements were made in dry cheaning shops in the Nordic counties belween 1564
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and 1979, There was a large variation in exposure level across shops, the median
annual level of all measurements was, however, faidy stable during the period 1564 1o
1979, figure 2. In the analysis, we therefore assumed exposwna level 1o
lefrachloroethylens to be constant from 1964 10 1878, and used langth of employmien
as & proxy for relative, cumulaled dose, For comparison with external data it should be

added that 53 =60 minutes measuremants for dry cheaners had a mean of 164 maim®,

Analysis

The analysis was based on records for cases and conlrols, as a given person could
appear more (han once. For a given cancer site, all controls fullilling the selection critesia
were used in the analysis. We estimaled rate ratios (RIRs) for dry cleaners varsus
unexposed using kogistic regression adjusted for matching criteria and whare relevant for
smoking and drinking. For a comprehensive reporting of the data, we calculated also the
(RRs) for the oiher persans in dry cleaning and for (he unclassifiable persons, sihowsgh
the underying hypathesis did not include thess groups. (RA's) were estimaled for all
countries togethar, and for Denmark and Morway together. (RRs) were calculated for the
exposed group by length of employment. We used (he R survival package (R
Development Core Team 2004; Thernesu & Lumbley 2004).

RESULTS

Eight esaphageal cancer cases balonged (o the dry cleaner group giving & (RR): 0.76
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{5 percant (CI): 0.34, 1.68), table 5. The estimate for Denmark and Morway gave a
(RR}: 0.91 (35 percent (Cl): 0.38, 2.20). Six exposed cases came fram Denmark.
Eighleen cases were unclassifiable, glving a (RIR): 2,04 (65 percant (Cl): 0.91, 4.62),
nine cases came from Finland, seven with missing pension scheme record, and nine
non-interviewed cases came from Sweden, Nine gastric cardia cancer cases belonged

to the dry cleaner group giving @ (RR): 0.69 (95 percent (CI): 0.31, 1.53).

Elewven exposed liver cancer cases gave & (RR); 0,76 (85 percant (C1): 0.28, 1.52), and
57 exposed pancreatic cancer cases gave a (RR): 1.27 (85 parcent (Cl): 0.90, 1.80),
Thee highest risks were found for those with short of unknown length of employment,
taipbe &. Thirty-six exposed censcal cancer cases gave a (RIR): 0.98 (85 percent ()
D.65, 1.47) with the highest risk for those with short length of employment. There was a
borderline significantly elevated risk of cervical cancer among other workers in dry
cleaning shops based on 22 cases with a (RR): 1.73 (85 percent (CI): 1.00, 2.67).
Eleven cases were Danish [four pressers, three shop assisiams, three office workers,
ofve Seamsiress), seven were Finnish (six in laundries where dry cleaning was probable,
one packel in a dry cleaning shop of unspecilied size), and lowr were Norwegian (two

shop assistants, one laundry help, cne spol cleaner)

Twenty-nine kidney cancer cases belonged to the dry cleaner group giving a (RR): 0.67
(85 percent (CI): 0.43, 1.05). There was an elevated risk of bladder eancer among the
dry dleanors based on 93 exposed cases, (RR): 1.44 (95 percent (C1); 1.07, 1.93), with
62 exposed cases coming from Denmark and Morway giving a (RF). 1,68 (95 percent
{C1): 1,18, 2.43). The risk did not increase with length of employment. Significantly
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slevated risks wera found for two 1o four years and 10+ years of emgoymant. A sirmilar
paliarn was seen when the analysis was based only on the uncensared amployment
peniods from 1868 ta 1876, The combined estimate for inendeawed cases and controls
from Morway and Sweden was (RR): 1,34 (95 percent (C1) 0,86, 2.08), which was anly
alignily reduced afler conlrol for smoking (RR): 1.25 (85 percant (Gl 0.78,1 5B). The
excess sk within the exposed group did not come frem the owners of dry deaning
siyaps and thair employed diy deaners, 33 exposed cases, (RR): 0.96 (85 parcent (CI)
0 64, 1.51), bul from the supponing sialf in small shops, 17 exposed cases, (RR): 2.20
185 percent (O 1.18, 4.11), and from owners of combined laundry and dry cleaning
shops, 40 exposed casas, (RR): 1.92 (95 parcent (CI): 1.23, 2.88). Thara ware 42

exposed MHL cases giving & (RR): 0,95 (95 percent (C1) 0.65, 1.41).

DISCUSSI0ON

W studied the cancer rsk in Mordic dry cleansrs duning the period wiere
letracholoshylene was by far the dominant salvent, and we used laundiy workers &5 e
comipasan group. Dy cheaning work was not associated with an increased nsk of
canphiageal cancer, Dl we lound & borderling increased NSk SMoNG PEISONS W Were
unuble o classily as dry deaners of lsundry workers. Dy cleaning work was not
associated with significantly increased risks of cancer of the gastnc cardia, liver,
pancreas and kidney, non wilh NHL. Suppontive stalf n large dry cleaning shops had &
porderkne significant excess nsk of cenvical cancer, not found among women directly
involved in diy cleaning, We found a 44 percent excess risk of bladder cancer amaong

Mordic dry ceaners, The excess risk came from Denamiark and Morway, (e two countries
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wilh the best data There was 10 clesr pattern with length of employment. Adjustment for
smaking in Morway and Swaden changed the estimated sk only sligntly. The risk was
concentrated 1o supparting staff in small dry cleaning shops and 1o owners of combined

laundry and dry cleaning shops,

Strengihs and weaknesses of the sludy

Our study had several advaniages, First, wa covered a period where tetrachlaroeinylans
was lhe dominant solvent. Second, e study was nation-wide including @il persons
warking in dry cleaning in 1970, Third, we used & serles of case conliol studies nestad in
the national colorts of laundry and dry cleaning workers. The cancer risks of dry
cleaners were therefore comgiared with that of sundry workers, twie groups with simaar
jobs apan fom the use of solvents. Smoking was equally frequent among sxposed (72
parcent) and unexposed (T8 percent) male contrals in Morway, and equaly so in
Sweden (66 percent and §9 percam). In Morway, smoking was slightly less frequent in
exposed (45 percent) than in unexposed (54 percent) women, while the opposite was
true in Sweden (49 percem and 37 percent). Alcohol drinking was very limited with only
fioaer of 675 indarviewsd contrals reporting &l least 21 dinks par waek. Fourth,
Population, Death and Cancer registers and wnigua personal identifiers ensured
complele assenainmeant of incident cancers (Pukkala et al. 2001). Fifth, all onginal
census forms were found in Denmack and Morway and they all included detaded job

descriplions,
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The study did, however, also have disadvantages. First, dus to the limited data sources
and mixture of processes a high propedtion of cases and controls from Sweden and
Finland wers undassifiable as to whether they had dry deaning or kaundry work in 1570,
W therefore reported risk estimates for all countries and for Denmark and Norway only.
Second, data on employment were available only from 1964-1579, but the 16 year
period allowed a clear distinction to be made between shor-term and stable waorkers.
Thiird, the limited number of &ir measwemeants did nod allow subdivision of study
subjects by exposure level, Howeyer, as the data indscated a fairly stable exposure level
throughout the study period duration of employment was an acceplable proxy-measure

for relative, cumulated dose.

Esophageal cancer

There was a clear excess risk of esophageal cancer in the two US cohon studies of
tetrachioroethylens expased dry cleaning workers with Standardized Morality Riatios
(SMRs): of 2.2 (95 percent (Cl): 1.5, 3.3) (Blair el al. 2003) and 2,47 (35 percent (C)
1.35,5.14) (Ruder e al. 2001), respectively. A non-significantly elevated risk was seen in
the S aircrafi manufacture workers exposed to letrachlorcethylene (SMR): 1.47 (95
parcant {Cl): 0.54, 3.21) (Boice e al 1989). Two dry cleaners with squamous call
carcinema of the esophagus were found in a US case-control study, odds ratio (OR): 3.6

(55 percent (Cl): 0.5, 27.0) (Vaughan et al. 1997).

COur estimated risk of esophageal cancer following dry cleaning work in the Neordic
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countries of {RR): 0,76 (95 percent {CI): 0.34, 1.69) i in contrast with the US findings.
although the differences in the auleome of the four studies could be due 1o chance. No
case of escphagaal cancer was found in & small Finnish cohart (Anttila e al. 1995).
Unfortunatedy, in our study 18 cases were undassifiable, and they had a statistically,
non-significantly increased risk, (RR): 2.04 (85 percent (CI): 0.91, 4.62). We know litle
aboul these cases, However, aven in the exireme and unlikely situation where all
unclassifisbla parsons were exposed, our risk estimate would be, (RR): 1.18 (85 percent
{CIy 06T, 2.12). ¥ all unclassifiable persons wers unexposed, our risk estimate for the
exposed group would be (RR): 0.66 (95 percent (CI): 0.30, 1.45).

The excess risk of esophegesal cancer in US not found in Nardic dry deaners may be
due 1o chance, different confounders andior differem exposures, Esophageal cancer is
assocated with smoking, alcohol consumption, hot drinks and poor nutrition (Mufios and
Day 1595). The morality of the US dry cleaners was compared with that of the national
population, withowt control for possible confounders. However, national smoking data
showed laundry and dry cleaning workers 1o be only mangnally more frequent Smokers
than the general US populstion (Blair et al. 203; Ruder et al. 2001), but the average
earning of dry cleaners was only two-thirds of the average Tor privale sector warkers
(Blair et al. 2003). We used |aundry workers with similar jobs apan from the scivents as
the comparison growp. The self-employed Danish dry cleansrs were members of Lions

Club, Rotary, ele. (Hammershej 1971).

In 1991, aboul one-third of US dry cleaning plants used an open transfer process where

solvant-wel clothes were manually moved from washer to dryer (Mundt et al. 2003).



Based on large US samples of dme-weighled-average measuraments lor maching
geeralons from the 1980%, the exposure level was higher al ransfer machines than a1
diy-lo-dry machines, mean concentrations were 336 mgim® and 157 mgim,”? respactively
(ARG 1998). This ransfer process was nol neaded in the Danish, widely exponed,
semi-auiomaled machines used alieady from the 19308 (Ingvardsen 1875), and manusl
nandling of wel clothes became prohibited in 1953 (Arbejds- og Fihriéi:ﬂl-;ynut 19563)
Ihe mean concentration of =60 minutes Mordic measwerements for maching operalors
fram 1980- 1980 was 95 mg/m®. The currently recomenanded thresnodd from ihe
American Conference of Govemmeantal industrial Hygienists is 170 mg/m®, while the
csirent safely il is 70 rng.fm‘m Denmark, Finkand and Sweden, and 30 mgim” in
Morway. US dry cleaners thus had a nigher probability of desmal telrachioroethylens
exprasure than MNardic diy deaners, and they were very probably exposed o a higher ar
concentration. Dilerences in exposure o lelrachloroelhylens may therefore have
contibuted along with differences in scoiceconomc status o the axcass risk of

asuphageal cances found in LIS bul not i Nordic dry deanens.
Other cancers

et on peimary liver cancer were repodied from only two of US studies (Blair et al,

2003, Ruder el al. 2001) with no excess fisk. This (s in line with the present result

Linie US diy clesner cohort had & borderline excess risk of pancrealic cancer, (SMR);

1.53 (95 porcent (CI): 0.91, 2.42) (Ruder et al. 2001), and so had aircraft manutaciure
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woikers, (SMR) 1.50 (95 percesd (C1): 0.72, 2.76) (Bolce el al. 1999), Howaver, nefiher
the other US dry cleaner cohor (Blair ed al. 2003), the Finnish cohort (Antila & al. 1995)

or the present study conlirmid this lindung,

Thea two US dry cleaner cohonts had excess risks of cenical cancer, (SMR): 1.95 (95
percant (CI): 1.00, 3.40) (Ruder et al. 2001), and (SMRL: 1.6 (95 percenm C1 1.0, 2.3}
(Blair et al. 2003), an chaarvation confirmad in the Finnish cohon based on small
numbers (Antlila et al. 1955), bl nol among the US sicrafl workess (Boice e al, 1669)
In LS dry cleaners the risk was increased both for work with 1etrachlomethylens anly
and for mized solvents (Ruder et al. 2001), and tihve sk dd nol vary with exposune status
(Blair @t &l. 2003). In our study, dry cleaneds had no excess nsh of cervical cancer, (RR):
0.86 (85 parcem (C1) 0.65, 1.47). There was, howevel, 8 borderline significant slevated
nsk amang suppoaning stalf in larger ary cleaning shops (RR); 1.73 (95 percent (CI);
1.00, 2.87). We thus contirmed previous findings of an excess nsk of cervscal cancer
amang women in dry cleaning shops, but the: Lot thal they were nol engaged in the dey
cleaning process dd nol point (o tetrachloroethylena as the explanatony sk lacior. Mar

e il point 10 social class as the companson group was laundry workers.

Fidnay cancer was nol increased in the previcus cohon studies (Blair o1 al. 2003 Boice

el al 1999, Ruder ol al. 2001 ) nor in our study.

The risk of bladder cancer was increased in one US dry desner cohans, (SME): 2 22
(95 percent (C1) 1.06, 4.08) (Ruder el al. 2001), but not in the ciher, (SMR): 1.3 (85
percent (Cly: 0.7, 2.4) (Blair et &, 2003), and not in aircraft workers (Boice et &, 19499),
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The Finnish study did not repon on bladder cancer (Antlila et al. 1935). The excess fisk
inthe US was limsled 1o those working wilh mixed solvents (Ruder et al. 2001), found
only in whites, and equally 5o in those with litleino exposure and those with
madium/igh exposure (Blair e al. 2003), The US bladder cancer case control study
reported an excess risk for dry cleaning work in non-white men, (OR): 2.80 (35 percam
(CIy: 1.10, 7.40) (Siverman et al. 1989b), but not in white wamen, (OR): 1.40 (85
percant (Cl): 0.80, 2,60) (Silverman et al. 1580), and data were not reported for white
men (Silverman e al. 198%a), The risks for 2l laundry and dry cleaners of both sexes
and races ware 1.31 (95 percent (C1): 0.85, 2.03) for non-smokers, 2.98 (85 percent
{CI): 1.80, 4,97} for former smokers, and 3,94 (95 percant (CI): 2.38, 6.51) for current
smokers (Smith et al. 1885). The joint analysis of European case-control studies showed
a amoking adjusted (RR): 1.24 (95 percent (CI): 0.67, 2.31) for male launderers, dry
cleaners and pressers (Kogevinas el al. 2003). The case-control study from Maontreal,
Canada, gave a (RR): 1.8 {30 percent (C1): 0.9, 3.1) for launderers and dry cleaners, but
thi risk was not elevated for exposure to tetrachlon-ethylene (Siemiatycki 18817). We
found an elevated bladder cancer risk among dry cleanars, (RIR): 144 (95 percent [C):
1.07, 1.93), which ¢d not increase with length of employment, Taking the studies
together there appears to be an excess risk of about 45 percent, which does not seem to
be explained by excessive smoking. The risk does nof vary with the exposure indicies,
Orverall, the current picture of the association betwean dry cleaning work with

tetrachiorosthylens and risk of bladder cancer is equivocal,

In the 1985 monograph on dry cleaning (LARC 1995) an excesa risk of MHL was found

based on studies then available (Antila el al, 1995, Blair et o, 1900; Bosce et al. 1938).

i

Howewar, while the previous analysis of the largest echort included only ICD-8 200 (Blair
ol al, 1950), the update included ICD-B 200 and 202 (Blair et al. 2003), showing no
excess risk. Al present, the three studies together gve 22 observed cases and 18.60

egpected. Our results are in line with this.

Conclusion

In conclusian, dry cleaning weork in the Nordic countries, during a pericd whera
tetrachioroethybene was the dominant solvent, was not associaled with significantly
increased risks of cancer of the gasiric cardia, pancreas and kidney, primary liver cancer
and NHL. Dry cleaning work was not asscciated either with an Increased risk of
esophageal cancer, but our sludy was hampered by some unclassifiable cases, The
resull for esophageal cancer contrasts findings from US tetrachioroethylens exposed
cohors either due to chance, confounding or difference in exposure level. In ling wilh
findings fram previous studies, our study indicated an excess risk of cervical cancer in
supporting staff in larger dry cleaning shops, but net in women directly involved in dry
eleaning, We found an elevated risk of bladder cancer among Maordic dry cleaners. The
international data together point o an excess risk of bladder cancer in dry ceaners of
about 45 percent, but there is no pattem with exposure indices. The evidence for an
associalion between exposure 1o tetrachloroethylens and risk of bladder cancer is

equivocal.
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Table 1, Nordic dry dleaner study, Industry and occupation codes in the 1670 cansuses

used for selection of the cohort of laundry and dry deaning workers,

Country Occupation Industry Number of
Code Text Code Tex persons
Denmark  411° Laundry worker,  BGO° Laundry, 15858
ironar dry cleaning
Finland 85° Laundry and a5z* Laundry service 6885
PreEssing
Norway g5¢ Laundering, dry-  931° Laundries and &a74
cleaning and laundry service,
presaing work cleaning and
drying

Sweden 5430 Laundry and dry 9520% Lasndry and dry 17450
Ba4F cleaning work, dleaning service

Pressing work

Tatal 46TER

Notes:

*  Special Danish Occupaiional Code.

") International Standard industrial Classification, 1SIC (Statistical Office of the UN
1958).

") Merdic Decupational Classification which is equivalant to the International Standard
Classification of Occupations, 1SCO (Intemnational Labour Office 1581).



Takble 2. Movgic dry cleaner swdy, ldentified ceeet acsording 10 the Intarmstional Ciassification of Diseases for

Cincology [Ferey 1090}, and selecisd conirols,
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Cancer ke Topography Morphoogy  Baen Umen alr

Den- Fin- Mo~  Swe- Total Den-  Fime Meor-  Swe  Total

men  land  way den merk land way den
Esophapgus C15.0-015.8 8000-8580° 15 2 3 & % 19 12 & 0 46 72
Gastric cardie C16.0 BOO0-8580° 10 1 2 16 28 7 4 4 B 21 a0
Liver, pimary ~ G22.0-C22.1 B00C-E580° 8 2 2 10 23 26 1% 4 % 72 8%
Fancreas 25 BODC-£580° 28 .-} 14 12 & T a8 L B3 235 9o
Cervix ulen CE3-CE3.0 BODO-EGAD® 128 28 b4 ET ZBE  2BE
Kidney Ch4.8 83123 17 3 1 24 56 EY) 21 18 v 184 210
Eladaer CBT BODC-ESAO® T4 4 3z 7o 177 &b 20 36 Bl 176 353
tean-Hodghan's Al oEGf.-05495, 1B 7 12 ag 67 4z 48°* an B2 182 248
Ieymphoms (NHL) BET-DEHE,

g7i1-g722"
Total caees 166 24 7 176 442 383 188 181 4N 1174 1616
Caontrols 254 7 &0 201 817 537 vl 465 1561 2398
k|

Tabke 2. continued

MNoles:

&

9

In tolal 3883 subjecls, 25 @ given subject can be present more than once.

EBeheviour code 3 oniy.

1 roale WHL, 1 female liver, 2 female bledder and 1 femele NHL heve been excluded from the analysie,

ac hey had no coninod.

12 mele controle &nd & femele controls heve peen excluded from tne analysis, as they had no casa.




Table 3. Nordic dry cleaner study, Data sources usad for the exposure classification.

ariable Denmark Finland MNaorway Sweden
Inclugion in the stdy 1470 census 1870 census 1470 census 1470 census
Occupalion coda in 1970 Computerized Computerized Computerized Compulerized
census data census data census data cansus data
Industry code in 1570 Computarized Computerized Compulerized Computerized
census data census data census data census data
Deetaled occupalion in 1570 Census forms No data Census forms Interviews
Detalled industry in 1970 Census forms Fension schemes  Census forms Inmterviews

+ pther sources®

Tebla 3. continuad

Elze of the work place where the Employees: Pension schemes  Inlerviews Inlervigws
person worked in 1970 Pension schemes.  +other sources®

Sell-emploveds

family workers:

Industry book+

pension echemes

Length of employrment in the work Employess: Fension schemes  Inlenvdiews Interviews
place where the person worked in Pension schemes.
1970 Eeif-emplopeds

family workers:

Industry book+

lelephone books®

Tobaceo smoking and aleohal intake No data MNo data Interviews Inerviews




Tabie 3. consinued

Iate:

¥ Cusstionnaite oate on shop cheracterisiics collestes from employers in 1984 for & sudy on letrachloroethydens and

reproduclive outeome (Hyyronen et g 1988), records of persons biolopically monilored for exposure af the Finnish Instiute of

Oecupational Health, register of induetrial hygiens measurements from the seme Institute, yearly calendars of the Finnigh

Assoclafion of Laundry and Dry Cleaning Employers, and & direciory of Finnish companies and company facilifies

{ananymous TBE4],

" all snops had & telephone, and the felephene book will in mos1 cases fist the telephone number together wih both the

name of the shop and the name of the ehop ownar.

Tzhle 4, Mordic dry cleaner siudy, Cases and conirods by country and exposure calagory.

s

Exposure celepary Denmark Finkand Morway Swedean Total

2] percant M parcent B percent N percent M percent
Unexposed 1088" T8 254 4 4sg® 70 600 45 2420 B0
Dry cleaner and olhel exposed 244 18 a1 7 153 21 257 18 B85 17
Other in dry cleaning 58 4 B2 11 51 T 12 1 183 &
Uncisssifizble L] [i] 230 &1 13 2 473 35 TiE 18
Toitad 1380 100 5ET 100 T1E& 100 1342 100 4014 100
Moles:

*1 Including 12 original forme eronecusly coded s lsunary and ary cleaning workars af the 1870 cenaus.

" Ineluding 5§ original forms eranecusly coded 25 laundry and dry cieaning workers at the 1970 census.
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Table 5. Mordic dry cleaner study, Rale ratos for sludied cancer sites for dry cleaners in (e Mordic countries 1870 10 2000,

Cancer site Denmark, Finland, Morwvay and Sweden Denmark and Morwey only
Exposure category Exposure calegory
Unexposed Dry cleanar Other in Unclas- Unexposed Dry cleaner Other in Unclag-
" dry sifiable " dry sifiable
cleaning cleaning
ESOPHAGUS
Cases 41 ] 5 18 33 7 2 0
Caontrols a4z i n 108 24z 55 20 1
RR 1 0.76 1.22 2.04 1 081 0.66 MR
95%C1 MR 0.34,1.69 0.41,3.63 0.891,4.62 MR 0.38.2.20 0.14,3.01 MR
GASTRIC
CARDHA,
Cases i 9 1 g 18 4 +] 4]
Controls am a0 ] 68 125 42 7 1]
RR i 068 0.84 0.76 1 0.51 MR MR
45%C1 MR 031,153 010710 031180 MR 016,182 NR MR
a7
Tahble &, continued
LIVER
Cases 58 1 2 23 36 4 1 ]
Cantrols 398 95 . 11 248 42 15 1
RR 1 0.76 0.42 1.1 1 0.62 041 MR
LE%C| MR 038,162 0.091.89 052208 NR 021,188 005325 NR
PANCREAS
Cases 173 57 18 51 100 az 10 2
Caontrols 769 206 58 243 512 112 42 4
RR 1 1.27 1.26 0.87 1 1.38 1.06 B.17
85%Cl MR 020180 070228 058131 NR 0.87,2.20 050225 0.5668.21
CERVIX
Cases 186 36 2 44 136 18 15 3
Controls 744 150 51 186 516 7 34 3
RR 1 0.9a 1.73 1.11 1 0.82 1.64 2.62
G55 01 NR 0.66,147 1.00287 0721.71 NR 0.54,1.58 087311 0421626




Table 5. conbinued

KIDNEY

Cases 128
Conirois 589
RR 1
SE%CI NRE
BELADDER

Cases 180
Controls B0
RR 1
aE%CI NR
NHL

Cases 145
Cantrols TE0
RE 1
SERCI NR

196

067

043105

a3

144

107.1.53

42
218
0.95

0.65,1.41

8 &3

34 281

1.16 0.7TE
ps52253% 0.50.1.96
12 &7

52 234

1.08 1.24
085211 0.B3,1.83
& 52

48 255

C.70 0.0
031455 0613

=1
42

128

MR

B3
424
1

HNF

Qa1 144

62
173
1.68

1.18,2.43

16
107

0.73

0.40.1.32

21
1.0

0.55.4.08

7
38
1.13

0.51,2.50

3
25
0.62

0.18,2.23

1
3
122

0129211

NR

NR

MR
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¥ Includes persons stated BE dry Cleansrs, owness of dry cleaning shops, and other persons employed in dry cieaning shops

wilh less than 10 workers,
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Figura 1.

LEGEND TO FIGURE
Use of tetrachloroethylene
Figure 1. Usa of tetrachlorosthylane in the Nordic countries 1950-2000, in the Nordic countries
PGk 3 Kg per inhabitant per year
: . —Denmark
Ky telrachioroethylene used in & given counlry was caleulated as (kg manulactured + kg imported =+ Finland
- kg exported), For calculation of kg per inhabitant per year we used the average of kg +N§l:rnvay
A— T ———— o ﬂ,a et i o Py e ‘-.u-swede.“
period. : :
Figure. 2. Tetrachloroethylene exposure in Mordic dry cleaning shops 1947-2001, Median 06 |-~
1
concentration in mafm’ of all measurements, log-acale,
y i

1950 1960 1970 1980 1990 2000
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