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MISCLASSIFIED SMOKING STATUS AND LUNG CANCER IN 

NON-SMOKERS FROM ENVIRONMENTAL TOBACCO SMOKE 

F Nyberg. 0 Pcmlagcn, I lsaksson, J Harris. Institute of Envirorunental 

Medicine, Karolinsk.a Institute, Stock.helm, Sweden. 

The IW1g cancer risk estimates for c;ii;posure to cnvironmcnla.l tob:u;co 

smoke remain controversial. The major urmsol.,.cd il>Sue is lhc extent of 

miscla.ssific3.tion of smokers as non-smokers and of the bias thereby 

introduced. We srudicd misclassifiQtion r:ucs i.., two large cohons using 

information on smoking habiLS obtained several ycafl apart. 

Methods: Cohan I included Swedish twins born 1886-1925 who 

answered questionnaires in 1961 and in 1967 (1970). Cohan II was a 

random stratified population sample of subjects born 1894-1945 who 

responded 10 postal surveys of smoking h>biis in 1963 and 1969. 

Subjects rcponin1i on the second occ:ision lh;it lhey never haJ smoked 

dl!splt.c having reponcd current or former smoking on lhe fim occ~ion 

were considered misclassified. The Jung cancer monahly in never 

smokers, misclassified smokers, ronner smokers and smokers was 

followed through 1987 for cohon. 1. 
Results: In the twin cohort 5.0% of male and 4.5% of female ever 

smokers reported in lhe second quc.s.tionnaire that they had never 

smoked. They consliruted l 1.1 % and 1.4% of n:poned non-smokers in 

men and women respectively . Cohan 11 yielded very similar results. 

Smoking habits we~ man: moderate among the misclassified than amon1 

other smoker, and lhcy werc largely fonncr smokc11. 1nc relative risk 

for lWlg cancer in lhe misclassified men was 2.4 (C.I. 0.5-11.3), com­

parcd 10 4.3 (C.l. 2.0-9.6) in Conner smokers. No deaths occurred among 

misclassified women. 

Conclusion: Our findings on smok.ine misclassification ra1cs in 1wo large 

Swedish cohons concur wilh results of other investigators. Though 

misclassification of smokers as non-smokers uisLS. our results indicate 

that il docs not chiefly concern cumnt or heavy smokers, nor is il 

siz.cablc enough lO explain the lung cano:r risk relaicd 

to ETS exposure. 

THE EFFECTS OF AIR POLLUTION ON THE 

SEVERITY OF HAYFEVER SYMHOMS IN A RURAL 

POPULATION IN THE UK. 

MR Ashmore, P Fitzharris, ~ 

Centre for Environmental Technul1>gy, Imperial Culkge uf 

Science Technology anJ Mcdidm:, London, UK 

A three year study on the effecu of ambient air pollution on the 

severity of hayfever symphlms in London concludcd that 

symptoms were worse on days of high 0 1 cont:cntralion. 

However 0 1 concentrations arc gene::rally lower in Lumlun than 

in many rural areas of soul.hem Britain . 

Therefore 1.he slutly was repeated in the ~11mmcr oi 1993 al a 

rural focal.ion 90 km west of London. A panel of bolh hayfc:vcr 

sufferers and controls, recorded the severity of a number of 

symptoms on a daily basis during the hayfever season . All 

volunteers were employees at a tovemment lahoratory for 

which pollution, pollen, and meteorological monitoring <lat.a 

was available. 

The control population did not suffer from sympwms that could 

he explained by either pollen ur pullut.ion variahles . The 

regression model based on pollen levels explained a significant 

proponion of temporal variation in symplum sevcrily in 1he 

hayfever group. Effc:cts of pollutants in modifying 1he 

relationship between pollen and symptom severity will he 

considered in context of previous urban studies. 
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ESTIMATION OF LONG· TERM OZONE EXPOSURES 
SV Nikiforov K Ito, A NadJ..s, PL Kinney 
New York University Medical Center, Institute of 
Environmental Medicine, Tuxedo, New York, USA 

While there is a great deal of interest in determining the 
human heallh effects of long-term ozone exposures, 
epidemiologic studies addressing this issue are hampered 
by the lack of reliable methods for estimating prior hfe­
lime air pollution exposures of study subjects. We are 
developing methods for using the US nationwide air 
pollution monitoring network (more than 500 
monitoring stations) for this purpose. We have obtained 
these data in digital form from the "AIRS" system 
maintained by fhe U.S. Environmental Protection Agency. 
Using hourly ozone data as inputs, we computed the 
following daily summary statistics: the daify 1-hour 
maximum; the daily 8-hour maximum; the averages from 
10 am to 6 pm and from 10 am to 10 pm; and the sum of 
hourly concentrations above 60 ppb. These summaries 
were then averaged (or summed), where appr'?priate 
within months and compared . We found that all these 
summaries except the sum of hourly concentrations 
above 60 ppb were highly correlated with each other. 
These monthl y summaries were also used as input to a 
spatial interpolation model (krigingJ, which enabled 
generation of point estimates and associated standard 
errors at locations not directly monitored. The reliability 
of the model prediction was evaluated by comparing long­
term average model prediction to actual concentrations at 
selected si tes. This study represents the first attempt to 
comprehensively analyze and depict spatial patterns of 
ozone concentrations across the U.S. for use as input to 
epidemiology studies and provides valuable informa tion 
on the utility of existing fixed-site monitoring data for 
long-term exposure estimation. 

A CROSS-SECTIONAL ANALYSIS OF THE EFFECTS Of PMlO ON 

1990 U.S. MORTALITY 
~GD Thurston 
Nelson lnstilule o( Environmental Medicine, New York Umversily 

Medical Center, Tuxedo, NY, USA 

Rccenl l ime-s eries analyses ha ve indicated 1hat lhere is .in 

a~soci.ition between parliculale matter less lhan 10 µmin aerodynamic 

diameter (PMlO) ,1nd increased human mortality. An alternative 

method to assess lhe relalionship between parCii..Lllate air polluuon .ind 

health 15 to a~alyze the differences in the annual mortality rates and 

the corresponding pollution levels across metropolitan areas. Past such 

cross-sectional mortality s tudies have produced correlations belwccn 

a.ir ~ollu1ion and mortality ranging from non-sign ificant to elltrcmely 

s1gn1ficanl. One of the mosf consistently significant relationships 

acros.s all studies has bet:n 1ha1 be1ween suit ale (S04) air pollution and 

total mortality. In the most recent of these (for 1980), Oz.kaynak .:ind 

Thurston 0987) rcpor1eJ that lhe stro ngest p<Hliculale m,1ttcr 

as~ciations were found with measures ol the fine mass and sulfates. but 

not with total suspended p,nticul...1te matter (TSrJ. C ru s~·St:(:l1tm dl 

analyses methods have not yet been applied to assess the human 

mortality elfects of PM JO. 
During the 1980's, lhe data for particulate matter avail.iLlc for 

application to such cross-sectional studies have ~n greatly improved, 

with lhe advent o( lhe routine measuremenl oi PM10 throughoul lh~ 

U.S. In this study, we have developed and analyzed an eXlcnsive 

dalabase of the 1990 U.S. vital statistics .ind ambient air pollution 

data for 117 metropo lita n statistical areas. Multiple regression 

tcch~iqucs were used lo test for and examine rcla11onships between 1990 

particle pollution levels and lolal mortality rates in the United S1a1es. 

01her eollutant predictors consider!(t in this analysis were so4. S01, 

N02, OJ and TSP. Additionally, populalion and socio-economic 

variables such as mean age. population den.si1y, and pcrccntc:1ge of the 

population: over 65, with 4 or more years of college, living below 

poverty level and that is non-white, were al so included ,n the 

regrcs.sion model. Comparisons are made ~tween recent U.S. lime series 

rcsulls for PMJO and the cross-scclional PMlO results from this work, 

and conclusions are IJrawn regarding the mortality effects of PM 10 in 
the U.S. 
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ACUTE EFFECTS OF SUMMERTIME HAZE ON PEAK 
FLOW IN EXEROSING ADULTS 
~ PL Kinney, and M Lippmann 
Nelson Institute of Environmental Medicine New York 
Unlversily Medical Cenler, Tuxedo, NY, USA ' 

Previous studies of e,cerdsing subjects have shown acute 
lung functlon effects of pholochemical oxidant pollulion. A 
recent health study conducted at Governors Island NY 
measured ~ak flow (PEFR) and respiralory symploms ~fore 
and a.her Jo__ggmg 1n the presence of summer haze air 
pollu11on. Governors Island is localed in lhe New York 
harbor and serves as a U.S. Coast Guard facility. Twenty~one 
volun~eers 08 male; 3 female) were recruited from personnel 

who hved a~d/or worked on the island. Subjects ran an 
average of 3 hmes per week for approximately 13 weeks from 
6/7 /92 to 9/6/92. Each jogger typically performed a run 
b~tween 1 and 3 miles long and was alfowed to choose 
h.1s~her own exercise level while attempting to maintain a 
s1m!Jar heart rate across all runs. Before and after each run 

subjects performed lhree blows inlo a mini·Wrighl peak flo; 
meter and recorded these data, along with any symptoms, on 

a weekly log sheet, For validation, force expiratory 
maneuvers were earned out before and after runs on two 
separ~te days for e~ch subject during the summer. Afr 

poll':'llon con~entrations were measured on-site using a 

specially equipped van on loan from U.S. E.P.A. The 

P!)llulanls measured included 1 /2 hour average ozone (03
), 

nurogen d10X1de (NOi), and sulfur dioxide (50:i), and 24· 
hour average acid aerosol (H+), and fine sulfate (504

) mass. 
Data were analyzed br regressing daily changes in PEFR on 

I03 and H+ concentr.at&ons for each sub1ec1 individually and 
for all subJecls combined. We also examined the relationship 
lbelween baseline PEFR (i.e., PEFR measured before each run) 
Ion same-day a!ld previous-days pollution. A comparison of 
these results with tbose of past studies will be reported. 

Wt1KLDW 1DE DIFFERENCES IN AIR POLL UTION I 
~u.Y_!:1a - LunJon School lif Hygiene JmJ TMp1c1l MeJ1c1nc 

1 
1.o nJon - UK 

.\ rcv1cw h;,is ~ccn complc1e<l 1t) Jccermmc which ..:oumncs ..:onmh.ulc mus'. I 
to the rckasc 11( pollut:.int::. 1111 0 the atmosphere .111<l 10 1Jcnt1!y ,.ou mrn.:~ 

whl!rc the rda1 1ve burden ,)( .:ur polluuL1n 1s ~n:.1tc.s1. To 1Jenuly ~ucil 

cnuntrit'S. Jata ,rn cm1ss1uns .md 0n ..:u rre:nt levels ,1f p,1llm:ims \li't::rc 

cu mpan:d for both JevdopeJ Jnd Jevdo pmg counmcs. 

Dc'.ipttt! smc1er cnv1rorunemJ.l ..:ontrol than 1n ,Jther p:irts tlr' tile wurtJ. 

Europe is 1he largest conmhutor to the relei~e L1f SO: :i.nJ NO, 1mo 1hc 

.mnosphere 1-13 :<'";. :md 36. 7'.~ o( ~tuba l cm, ss1ons m 1971)). lhiwcvcr. 

Jurmg !he J 9/0's .\:.La .mJ S0u1h America hJ.ve had the b1ggcs1 im:re.L~c 1n 

such cm,ss1ons 15:!. .9 ~!, 1nJ -I.I 4% respccuvel )' for SO:J 

The prcJom1n::i.m trend rn urban kvds worldw1Ji: W.\S Juwnw:m.! ,n 1hc 

period from \>J7) to 1980 Ho wever, 19.6':b ,J I mon1torl!d cu1es haJ .1nnual 

1vcrJges ,Jf SO: above WHO guiddi ncs between 1980-.'<4. HtghcSt lc:vels 

were found in Chi na. lrm. Korea lnd Me.'(tCo. For panicutate matter, 

roughly 60 ,-~ vf monnored cities had :mnual Jverages Jbove gu1delint:s 

H,~hesl levels were found in China, India Jnd mos1 ..:111..::s of L:wn Amem:a . 

Insufficient comparative data exists for NO, but daca sugges1s J sli~l11ly 

increasing trend in most c1ues 

Reasons for differences :unongst regions include topugrJphy, Jemogr:iphy, 

me1eor(\logy , the level and c1tc of mdustrializ..111011 .ind socao-economK 

development . Aue nuo n should be focused on developing countries where 

.m pollu11on levels have detenor:ited. These countries. have cxpcm:nccJ not 

1mly the gre:11cs1 increase in urbani1.:111on (I JO% agams1 ..:inly b. 9% ror 

niore Jeveloped countries) but also the greatest increJ.Se 1n number of 

vetudes (138% for S . America and 64% for Europe dunng l970 's J. 

Tlus rapid anJ disorganized growth in less Jcve\ope,J countries t'requemly 

i..:ombined wilh an absence o( environmemal policies. rcsulis in hui;e 

populations exposed to 1he hazardous cffec1s of Jir pollution . However. lo 

date, unlike developed countries, fow srndics , .. m env irarunentaJ pollu11tJn 

Jnd rcspiramry diseases have been uodenakcn in these countries . 
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