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Summary:

Thisisthreaghthannud repart onwork-rdaed ssthmain Michigen. Anaveragedt 143 new peopleeachyear arereported
totheMidhigen Department of Consumer and IndLetry Savices(MDCIS) with ashmacaused by work. Bassd on 1996 0etg,
thereportsrenaved by theMidhigen Department of Consumer and Indudtry Savicesrepresant 188%0-66.7 % of thenumber
o esimatad paodleinMichiganwho devd opwoark-rdaed sshmaeschyear. Ingpadtionsat thewarkplaoes of theseindviduels
revedsalagenumber of fdlovwarkerswithaghmaor regaratary symptomscompetidlewithashma. Thewark expoaLres
may causenew onsgt ashmafromexposuretoandlergen or anirritant thet predpitatesinflammetory changes or work
expodresmay exaoabeepreexidingaghmafromexposuretoaninitant. Ningly percant of thereportsrecavedinvalvethe
new onset of asthma.

Knowndlegansauhasisocyandesand mad warking fludsarethemos common causedf wark-rdated esghmainMidnigen
Dexiitetheassoadion of apatientsashmawithwork, many imesaknowndlergenisnatidentified. Prediitionersnesdto
maintain ahigh level of clinical suspicion for new causes of work-related asthma.

Work-rdated aghmaisaffectingmenandwomen, genardly intheir 30s- 50s. Exposuresareocccurtinginawiderangeof
workplaces Whenaningpadtionisconducted at theworkplaoe, Sgnificant numbarsof symptomaticindividug shavebean
identified. However, ar monitaring a thesesamefadlitiestypicaly reved sthet theexposurestothesuspected dlergenar
imtantarewithinexisingworkplacedandards Oftenagpaaficworkplacedandard for thesuspeted dlergenorimitant does
not exist.

Reevaugtiond exisingwork dandardsfor someexposuresindudingisocyaretesisnesded. Fedard OSHA iscontinuingto
congder lovering theexposuredandard for metd working fluids: Thepedt year wesummeari zed 56 repartsof work-rd ated
adhmarecdvedthet wereatribuiedtodesning produds: Further wark isneeded tod uddetemeeaLresto prevant ashmafrom
occurring among individuals who use these products.

Background:



Bassd onextrgpdaionfrom nationd edimetestherearegpproximatey 230,000 adultswithaghmainMichigen (2). Itis
esimated thet work placeexpoauresareresponsblefor asthmain 2- 33%of adlits (3-10). A Michigengudy esimetesthet
workplaceexposuresare possiblecontributing caussstothedevd opment of ashmain 3-26% of adultshospitaized with
asthmain Michigan (6).

In1988, theMichigen Degpartmant of Consumer and Indudry Savices(fomerly theMlidnigen Department of RubdlicHeelth)
ingituied asurvellanceprogramfor work-rd ated esthmawith finendd essgancefromtheNationd | ndtitutefor Oooupetiondl
SHay andHedth (NIOSH). Thegod of thesurvallanceprogramisto prevent work-rd ated dissesethrough thereporting of
index petients Thereparting of theindex patient isregarded asasenting hedth event thet may leed totheidentification of
aher erpoyessfromthesamefadlity whoarea risk of devd oping or who haevedevdgped smilar bregthing pradems: There
arethreesourcesused toidentify personswithwork-rdated asthmar reportsfrom physidans repartsfromhosaitals(snce
1989); and daimsfiled snce 1988 with the Bureau of Workers Compensation. Bathphysaansinprivatepradticeand those
workingfor industry ssnd repartsto theMidhigen Department of Consumer and Indudry Savices(MDCIS). Repartsfrom
hospitd sarerequestied onceeechyear. Hospitd dischargesummariesfor individud swithaprimery or ssoondary diagnoss
of aregaratary conditionduetodhamicd fumesand vgpors(1CD-9506.0-9) aswl asindividue swith aprimeary ar ssoonciry
dagnodsa athma(lCD-949%3) wheretheprindpdl peyer islisted ssworkers compensstionaredataned fromtheMichigen
Hedthand Hogpitd Assodaion's(MHA) Michigeninpetient datebesetoveaify thecompletaness of reporting by thehosaitds
and the work-relatedness of the condition is determined.

A parsonisconsdared to haveoooupationd ashmafrom sangtizationtoaworkplaceexpoaureif: A) they haveaphysdan
diagnossaf aghma, and B) onsat of regairatory symptomsassodatedwith aparticular job thet thenimproveor arerdieved
whenthepatientisnat working, and C) they work withaknown oocupationd dlergen, or haveevidencedf enassodation
between work exposures and a decrease in pulmonary function testing.

Additiond aiteiaareusedtorecordthreecther categariesof adhmaassodaedwithwork. If only aiteria(A) and (B) ebove
aemdtheparsonisconddared to havepossbleococupationd eshma. AnindLarid hygeneinvestigaiona thepatientswork
steispafomedtoddamirethedlergm If aparsonhed physdan-dagnosad aghmabdarebagmingwark andther aghmea
becameworsea apaticular job theparsonisconddered to haveaggravated athma. Oocupationd adhmafromexpoaureto
andlagenawork typicaly deve opsdter avarisblepariod of symptomlessexpoaretothesangtizing eagent. Howveve, if
aparsondevdopsaghmafor thefird timeimmediatdy ater anacuteexposuretoaninitaingchemicd awok thepetientis
considered to have Reactive Airways Dysfunction Syndrome (RADS) (11).

After thepatient hesbeanintaviewed and thework-rd atechness of tharr conditionevalueted, anindLgtrid hygieneinvestigaion
may beconduded a thepatientsworkplaoe: Atthisfalow-upinvesigation, cowarkesareintavievedtodetamineif other
individudsareexpaiendng I milar bresthing problemsfrom exposuretothesugpected dlergen. Anindudrid hygienist
conductsar monitoring for any sugpected dlergensand reviewsthecompany'shedth and ssfety program. After the
Investigationiscompleted, argport of ar sampling resultsand any recommenctionsaresant tothecompany and union (o
designated labor representative, if the company does not have a union).

1N 1998, wed 0 begen sanding ldtersabout patentid pradlamswithexposurestosomed thecompenieswharetheinodex casess
weareexposdtoandlagen incassswhareafomd MIOSHA ingoetionwesnot planned. Theelettars inlieudf ingoadions
aesattothecompany hedthand sefety directar, and ask thecompeny toevd uateexposrestowhatever ugpsdeddlergas
were identified through our interview with the index case.



Results:

Reports

Tablel dowsthe 1336 peoplewarecorfimmed withwork-rd ated asthmabetwean 1983- 1998, Hgured presanisthesame
cetainaber grgoh of thenumber of casssidantified eechyear, and thetypesof wark-rd ated esthmathet werecorfinmed. The
reportsaredvidedintofour categories: oooupationd ashma, possiblecocupationd esthmg, eggravated athmaand RADS
Onehundredfifty-seven additiond petientshavebean confirmed ancelagt year'srepart. Thereware31 confirmed repartsin
1988,63in1989, 144in 1990, 114in 1991, 150in1992, 176in 1993, 152in 1994, 127in 1995, 152in 1996; 132in 1997,
and 95in 1998. Figure 1 shows the overlap of the 1241 patients by reporting sources for 1988-1997.

Thedaaisincompletefar 1988 9ncethesurvelllancesysemweasinititedinthat year. Todatewehavenotyet recaved

completehosaitd reportingfor 1997 and 1998, and patiant intarviewsarelill nesded for Orepartsof patientsfromhogaitds
and 1 report of a patient from a physician in 1997; and, 36 reports of patients from physiciansin 1998.

Gender

Six hundred seventy (50.1%0) of the persons with work-related asthma are women and 666 (49.9%) are men.
Race

Onethoussndtwenty-two (76.7%%) of the parsonswithwark-rd ated esthmaarewhite, 250 (18 8%0) aeAfican Ameican, 34

(26%0) areHigoanic, 11 (08%0) aeAlaskenar Amaicanindian, 5(04%) aeAdanand, 11 (08%) wereligedas"ahe” Reoe

was unknown for 3 individuals.
Age

The dates of birth range from 1905 - 1976. The average year of birth is 1951.

Location in State

Foure2dhowsthecounty inwhichthe paient workedwherethey devel gped work-rdaed esthma. Themainlocationsare
Wayne(378 cas=s 286%0), Oekland (178 cases 135%0), andMaoomb (131 cases 99%0). Tdbe2adFgue3dowthearnd
averageinddenceratesof work-rdated asthmaamong thegenerd working populationineech county. Bassdontheannud
averageinddenceof reportsof confirmed casesper 100,000 adult workers Luce(24.1 per 1200,000) and Clare (109 per
100,000) hevethehighest rates Table3howstheannud inddenceraesfor thelarge maropditen aressandthewholedate
for the years 1990 through 1996 separately.

Type of Industry



Tadeddowsthetypesaf Michigenindudrieswharetheexpoaurestothecooupetiond dlergensooouredfrom 1988t0 1998,
FHoure5showstheddributionof mgor industry typesfor al casesidentified from 1988-1998. Thepredominartindudries
for thetotal number of casesidentified between 1988 and 1998 wereinthemanufacturing sector: automohile(42.8%),
indLerid and commerdd mechinery and computer equipment (4.1%0), foundries(34%0), fabricatled metd produdts(4.7%0),
and rubbar and misodlaneouspladtic products(4.3%). Workesinthehedlthfidd o acoounted for ahigh peroentagedf the
total number of patients (8.3%).

Theinddenceratedf work-rdated aghmaby indudry typerangesfrom 0.3 casesper 100000inagriculturg toahighof 20.8
casssper 100,000inthemenufacturedf trangpartation equipmeant. Theindudrieswiththehighest annud averageinddence
ratesbed desthemanufacture of trangportation equipment induded: foundrieswith 139 casesper 100,000workers the
menufediuredf rubber produdswith 111 casespar 100000warkasand themenufediured ather nondurableswith 11.3 cases
per 100,000 workers.

Tade5showstheannud inddenceratesfor the 1990 through 1996 work-rd ated caseswithinthoseindustrieswhichhed 20
or more reports.

Ovadl, by broedindugtrid dassfication, therewere 13 3 casespar 100,000workasinthemenufadiuringindudry; 33casss
per 100,000workersinthecongructionand mining indudry; and 1.3 casesper 100,000workersinthesarviceprodudng
industry.

Table6showsthepredominant exposrescaus ngwork-rd ated aghmain Michigen. Themodt frecuent exposureswereto
isooyandtes(19.1%), metd working fluids(12.2%), vehideexhaugt (55%0), welding fumes(490), ad olvarts(31%). The
agent hasnaot yet beenidentified for 179 patients(13.4%). Theexposuresto unknown agentsoccurred Q2timesinthe
manufacturing sector and 87 times in an office setting.

Medical Results

Tadle7 howspatients dgardtesnokinggaus Almog 20%of paientsweresmokingwhenthar work-rdated asthma
developed. Thisisalower percentage than typically found in a blue collar working population.

Over forty percent of the work-related asthma patients had afamily history of alergies (Table 8).

Forty-fivepercant of theaghmapeatientshed apersond higory of dlergiesar asthma(Table9). Twohundred fifty-seven
(42.1%) of the 611 patients with a personal history of allergies or asthma previously had asthma.

Orethousnd dghty-threedf thepetientsidentified withwork-rd ated ssthmahed parssencedf their ashmasymptoms (Teble
10). Thiswastruefor 373 of 390 (95.6%0) of thosedtll exposad aswdl as 710 of 860 (82.6%) nolonger exposadtothe
sdancecasngthar sshma Among thosenolonger exposed, 50.6% dated tharr symptomswarelesssevarecompared to
B 4% among thosedlill expossdwhorepartadthar symptomswearelesssevare Smilaly, 84.4%of thosedlill exposed were
continuing totekeaghmamedicationswhile 75.1%0 of thosenolonger exposedweredlill teking ashmamedicaions Among
thosenolanger exposad, 3L 2% daedthey wearetsking fewver medicatiorswhileonly 22.1%of thosetill exposad wereteking
fewer medications (Table 10).

Fvehundred seventy-eight of 1232 (46.9%0) patientswithknownworkers compensation satushed gpplied forworkers
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compenstion. Cassswerepending far 282 (48.8%) of thasewho gpplied, while 206 (35.6%6) hed recaived avardsand 0
(15.6%) had been denied.

I ndustrial Hygiene

The1336 pegplewithwork-rd ated ssthmaworked a 888 different fadllities Ingpedtionswerepatformed at 430(46.0%) of
thesefadlities FHfty-aght ingoedtionswerecompleted sncelegt year'srepart. Ingoedionsarescheduled a 6(0.6%0) fadlities
(Table11). Inaddition, becauseof inedequateresourcesto conduct ingpectionsa dl theidentified fadlities 45fadlities
recaived lettersnatifying themthet adiseesereport had been recaved and asking themtoinvestigate potentid exposures
causing the respiratory problem, including indoor air problems.

Airsamplingfor dlerganswasconducted during 285 of theingoadtions: Thirty-fivedf the285(12.3%) fadlitieswereabove
theNationd | ndtitutefar Oooupationd Sty and Hedlthrecommended exposurelimit (REL). Ningeanof the 285 (6.7%0) weare
abovetheataosbleMichigen Oooypetiond Hedthand Sfety Adminigraion (MIOSHA) pemissbleedpoaurelimit (FEL)
(Table 12).

Ineviewsdf fdlowwarkaswerepafomeda 322 of the430ingoedions Warkershed dally or weekly bresthingsymptoms
iN230df the322(714%) compenies Theavarapepacataged warkaswiths/mptomsinthese230 compenieswas21.9%%,
rangngfram2%t0 100%. Inevienvscondudedin 92 compeniesfound nocowarkerswiths/mptoms Orethousand ningty-
Svendf the6,153(17.8%0) fdlovwarkersinaviemed hed symptomscond fat with cooupetiond eshma(new onst ashmal
or bothered at work by daily or weekly shortness of breath, wheezing or chest tightness) (Table 13).

Threehundred Sxty-oneworkersfrom 70 companieswerelisted by employerson the Occupationd Sefety and Heelth
Adminigration(OSHA) Inury andllInesslogashaving aghmaar ashmadikesymptoms. Eight workershedbathdally o
weekly bregthings/mptomsandwereliged onthe OSHA log Thardiare attatd of 1,450 s/mptometicworkaswereidantified
during the 430 inspections.

Comparison of Work-Related Asthmain Michigan with Other Geographic Areas

Theannud ratedf 34 casespar 100000 recaved intheMichiganaurvelllancesysemisamilar totheratesreportedinather
uvdllancesygams InEngandtheratesrepartedvary from20to4.3 casespar 100000with ratesashighas6.3 per 100000
repartedinsomeregons(12-14). Smilaly inMichigenthereisregond vaiigtionwithratesinsomecountieseshighas24.1
cassspar 100,000 (Tahle2). Reported ratesin goedific oocupetionsin England haveranged ashigh as65.0 casesper 100,000
(14). ThesygeminEngandisvduntary, andishbessd only onregpartsrecaved from pulmonary and cooupetiond physdans
(15). ThisdffersfromMichigan'ssurvelllancesysemwhichismandatory and coversphiysdansof dl gpedidties In
Michigen54%df therepartsarefromoocupetiond and pumonary physdans boaefromdlegssandtheremaning 38%
arefromother specidties. Finland hasanationd mandatory reporting sysemthatisconnected withtheir workers
compensaionsysam; thar reparted rateis 15.2 casespar 100,000 (16). Isocyanatesaretypicdly themost commoncausedf
work-rdaed ssthmareportedinather urvallancesygems(15,17). However, Sncefameasweareindudedintheworkers
compensation system in Finland, cow dander has become the most commonly reported allergen in that count

A morereoant repart fromasiudy parformed a enHMOinMassachusattsestimated theannud rateof work-rdated aghma
a 71.0casesper 100,000(19). Possbleressonsfar thismuch higher raterepartedinthestudy from Massachusattsindude
1) lessresrictivecaseaitaiaintheHMO qudy; 2) moreintensecasefindingsintheHM O sudy; 3) inarees nginddencedf
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work-rdated ashmabetweanthetimeof themorerecant HMO sudy and previoussudies and4) thefact thet theannuel
egimatesfromthe HM O study wereextrgpol ated from casesidentified during the 3 month period of July, August, and
September.

Cleaning Products

Cleeningagatsarewiddy ussdintheworkplace Inour Fal 1997 PSNewsNewdeter (Vaume8No. 4) weevduaed 56
repartsof sastizaiontodesning produds Acuiehighlevd exposurestodeaning compoundscontaningammoniaor bleech
havecausd dhemicd pneumanitis pumonary edemaandthelong temaoomplication of reedtivearwaysdyundionsyndrome
(RADS) (20). Smilar lungpathalogy iscausadif leech and deansarscontaining add aremixed, produang dilarineges o
if anmoniaanddeecharemixed produang dilaramine Tweanty-ninedf the'S6 caserepartsto SENSOR heveRADSInvaving
cleaning compounds.

Dignfectant deanersmay containadocumented occupationd alergensuchas benzylkonuimchloride, chloramine,
chlorhexidine, formaldehyde or glutaraldehyde.

Cassshavebemnreportad wharedeanarswith dsnfedantshavebesn usad todeenshowers ssunes amedt processing fectary,
kitchens oparatingrooms, dairiesand hospitd floors: Althoughthereportstypicaly haveinvalvedtheindividud doingthe
deening, individudsusngtheareadter thedeaning haved so devd oped senditizationand aghma(21,22). Sxteenof the
56 case reports to SENSOR involving cleaning compounds have been for patients who work in a health care

Alipheticpayamidesarecommoanly foundindeaningcompounds Mambasd thischemicd graupthet havebean assoaaed
withwark-rdated adhmaareethylenedaming dehylenetiamineandtriehyleneteramine(23). Smilaty theethendamines
mono and triethanolamine, also found in cleaning solutions, have been associated with work-related asthma:

Inaddtiontopotentid reairatory dlergies deaningagantsmay contain substancesthet causecontact damtitis A review
of the 1250 different chemica susadin deaning solutionsin Denmark found thet 49 (4%6) wereknown causes of contact
damdtitis(25). Itisimportant toencouragethepatient to obtaininformation onthegpadficchemicastowhichthey were
exposad fromtheproduct labd. A summary of the 56 repartsinvalving patientsexposad todesning compoundsrecaved by
SENSOR isshown in Table 14.

Discussion:

Inour previousannud reports wehaveamphed zed thefadt thet the casesrepartedinMichiganissurvallancesysemarelikdy
anunderesimation of thetruenumber of casesof work-rdated ashmainthedate Sudiessugges that wark exposresare
important etiologic agents in a significant percentage (20% or greater) of adults with asthma (3-10,19).

Anavaaged 143 new peodeeschyear arergparted totheMidhigen Department of Comsumer and Indudry Savices(MDAIS)
withconfirmedwork-rdated asthma. Nationd etimateswouldind catethet thereareatatd of 4,600- 34,500 adultswith
work-rdated esthmainthedate(3-10). A Michigensudy predicspossily 6,900- 59,800 adultswhosework contributed to
thedevdopment of thar aghma (5). Using cgpturerecgptureandyssweedimete 228-801 edultsinMichigendevd opwork-



related asthma each year(26).

Aswefoundinour previousannud repartsonwork-rdated aghmain Michigen, theworkersreported aregengrdly young to
middeagewhitemenandwomen, withthegrestest number baing repoarted fromthe Detrait metropdlitanarea. They warkiin
themenufadiring sedtar, particllarly automohiles mechinary, metds chemicas and ruober andplagtics Thar predominent
causes of work-related asthma remain isocyanates and metal-working fluids.

Asthma symptoms persist despite removal from the precipitating work exposures (Table 10).

Nather parsond hebitssuch asagarettesmoking nor individual susoeptibility ssmeesured by persond or family hitory of
dlegesaepreddived whowill devdagpwork-rdaed aghma Approximatdy 50%0of theasthmaypetientshaveno persond
or family history of allergies and 80% are not smoking cigarettes at the time their asthma symptoms develop

Althoughmogt fadlitieswherethe patient deve oped asthmawerenat invid aion of exposuresandards therewerehigh
parcentagesaf symptomeicfdlowwarkersinfaalitiesusng oooupetiond dlergens Weidentified 1097 fdlowworkerswith
s/mpomscompetidewithwork-rdated asthma Threshundred sxty-oneindivididl swereliged onthe OSHA logashaving
work-rdaedaghma Thehighperaatagesdf symptometicindvidudsareconadant withesimetesof theprevdlenceof work-
rdaed aghmainthedae Thepresancedf symptoméaticcowarkersuggeststnat somedf theoooupetiond hedthsanderds
are not sufficiently protective to ensure a safe workplace.

Thepresancedt 56 repartsinvaving deening agantssuggeststhenesd for additiond prevertivesrategiesfor thesecommonly
used products.

Reavduationsdf dlowahleexposresandardsarenested. Thesereavd uationsshould consdar comprenengveworkplace
controlswhich addressnot only daily averageexposuresbut exposuresduring Saillsandlesksand provisonof medicd

aurvallancefor patentidly expossdworkers Medicd monitaringisparticulay rdevant toreduding thelburden of work-

rdated causesof athma Thelonger apersonwithsymptomsremainsexposed, themarelikdy thar ashmawill becomea
chronic problem (27).

Thereport of apatient withknown or sugpected work-rd ated ashmaisasantind hedtheventthatiscaritic toeffective
oocupationd diseasesurveillance: Casereparting from physdansofferstheopportunity for themaost timdy workplace
interventions compearedtorenaving repartsfromhogaitas With continued support andinoress ng awarenessof work-rdated
ashmaby phyddansand ather hedth professonds wecan continueto providetimdy interverntionintheworkplaos, offer
suggedtionsfor redudngworkplaceexposuresevenif they arebd ow current permissiblelevels suggest thenead for the
development of new standards, identify new occupational allergens and prevent co-workers from devel oping
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Figurel. Overlap of Reporting Sourcesfor Confirmed
Work-Related Asthma Patients: 1988-1997*
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* Diagram represents 1,241 individualsinitially reported from 1988-1997.
N'srepresent the total number for that source. Numbersin parentheses represent the overlap of reporting sour ces.
Reporting Sour ce Codes. HDC=Hospital Discharge Data; PR=Physician Referral; DL=Department of Labor;
I CFU=Index Case Follow-Up; MSHA=Mine Safety and Health Administration.
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Figure 2. Distribution of Confirmed Work-Related Asthma
Patients by County of Exposure: 1988-1998
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Total Michigan Patients: 1,320*

Oakland and Wayne counties had the highest number of work-related asthma patients,

with 178 and 378 individuals, respectively.
*County of exposure was unknown for 3 patients. Thirteen patients were exposed to an allergen out-of -state.
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Figure 3. Average Annual Incidence Rates of
Work-Related Asthma Among Michigan Workers
by County of Exposure: 1989-1996*
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*Rate per 100,000 among Michigan workers. Source: MESC 1992 Annual Average Labor Statistics for Employment by
Place of Work. In 1992, therewere a total of 3,928,000 Michigan workers.

=

14



qT

Figure4. Number of Confirmed Cases of Work-Related Asthma
by Year and Type
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Figure5. Major Industry Type for
Confirmed Work-Related Asthma Patients: 1988-1998*
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Services (n=215)
15.8%

*Number of patients in parentheses, percent below.



Table 1. Number of Confirmed Cases of Work-Related Asthma by
Year and Type

Y ear

Disease 1088 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 Total
Status*

OA 23 43 87 55 81 75 65 56 58 43 33 619
POA 7 12 35 29 37 69 59 35 59 64 49 455
AA 0 3 14 14 14 13 15 19 24 16 12 144
RA 1 5 8 16 18 19 13 17 11 9 1 118
Total 31 63 144 114 150 176 152 127 152 132 95 1336

*OA = occupational asthma; POA = possible occupational asthma; AA = aggravated asthma; RA = reactive airway dysfunction syndrome.
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Table 2. Average Annual Incidence Rates of Work-Related Asthma
Among Michigan Workers by County of Exposure: 1989-1996

Number Of Total # Cases
County Employees* Avg. Ann. Inc. Rate** 1989-1996
Alconaand 10Sco (0, 2 cases respectively) 10,400 2.4 ()
Alpena 11,850 32 3
Antrim 4,700 53 2
Arenac 4,025 6.2 2
Baraga 2,625 4.8 D
Berrien 66,600 2.8 (15)
Branch 12,275 7.1 )
Cass 9,700 39 3
Charlevoix 8,725 2.9 2
Cheboygan 6,575 5.7 (©)]
Chippewa 12,800 2.0 ()
Clare 6,875 10.9 (6)
Clinton-Eaton-Ingham (3, 7, 34 cases respectively) 215,400 2.6 (44)
Crawford 4,400 57 2
Delta 13,475 1.9 2
Dickinson 12,625 5.9 (6)
Emmet 13,150 1.0 D
Genessee 164,600 53 (70)
Gladwin 4,225 3.0 D
Grand Traverse-Benzie-Ka kaska-L eelanau 49,650 3.3 (13)
(6, 2, 3, 2 cases respectively)
Gratiot 12,950 29 3
Hillsdale 13,575 6.4 )
Huron 11,075 34 (©)]
lonia 14,850 25 3
Iron 3,800 33 D
Isabella 21,575 12 2
Jackson 54,100 51 (22)
Kalamazoo-Calhoun -VanBuren 193,000 14 (22)
(10,9,3 cases respectively)
Kent-Ottawa-Muskegon -Allegan 453,700 17 (60)
(30, 11, 13, 6 cases respectively)
Luce 2,075 241 4
Manistee 6,750 1.9 D
Marquette 28,300 2.2 5)
Mason 9,525 13 D
Menominee 8,825 14 D
Montcalm 16,725 5.2 (@)
Newaygo 8,950 2.8 ()
Ogemaw 5,300 24 (D]
Osceola 6,575 1.9 D
Otsego 8,475 59 4
Sanilac 10,800 35 3
Shiawassee 17,875 14 2
St. Joseph 21,200 24 4
Tuscola 12,825 6.8 (@)
Washtenaw-L enawee-L ivingston 242,700 4.8 (94)
(65, 11, 18 cases respectively)
Wexford-Missaukee (3, 0 cases respectively) 14,600 2.6 3
Saginaw-Bay-Midland (22, 10, 3 cases respectively) 164,900 27 (35)
Detroit MSA*** 1,852,000 39 (579)
Out of State -- -- (11)
Unknown -- -- (©)]
All Michigan Counties 3,928,000 34 (1064)

*Source: MESC 1992 Annual Average Labor Statistics for Employment by Place of Work. Some employee population datais only available at a multi-county level, asindicated
(i.e. not available at asingle county level). Therefore, some datais presented with grouped counties.
**Rates are based on the average number of cases per year from 1989-1996, per 100,000 Michigan workers.
*** M SA=Metropolitan Statistical Area and includes Lapeer (12 cases), Macomb (108 cases), Monroe (7 cases), Oakland (139 cases), St. Clair (6 cases) and Wayne (307 cases)
counties.
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Table 3. Annual Incidence Rates of Work-Related Asthma Among
Michigan Workersby Major Metropolitan Area
Exposure: 1990-1996

Annual Incidence Rate*

County 1990 1991 1992 1993 1994 1995 1996
Clinton-Eaton-Ingham 14 (3) 38 8 56(12 37 (8 18 4 22 (5 13 (3

(3, 7, and 33 cases respectively)

Kent-Ottawa-Muskegon-Allegan 2.2 (8) 14 (5 07 3y 13 (6 35 (7 12 (6 09 (5
(29, 10, 0 and 1 cases, respectively)

Saginaw-Bay-Midland 24 (4 43 (7) 18 3 18 (4 18 (3 17 3 29 (5
(20, 6, and 3 cases, respectively)

Detroit MSA** 30 (58) 2.7 (50) 4.6 (86) 6.4(121) 4.4 (85 34 (69) 4.4 (91)
Total (all Michigan) 36(144) 29(114) 3.8(150) 4.4(176) 3.7(152) 2.9(122) 3.4(149)

*Rate per 100,000 Michigan workers. Rate, number of casesin parentheses.
Source: MESC Annual Average Labor Statistics for Employment by Place of Work, for each year 1990-1996 separately.
** M SA=Metropolitan Statistical Area. For the years 1990-1995,includes L apeer (12 cases), Livingston (14 cases), Macomb (104 cases),
Monroe (7 cases), Oakland (125 cases), St. Clair (6 cases) and Wayne (292 cases) counties. For 1996, does not include Livingston county
because of a change in the counties associated with certain MSA’s (including Detroit), beginning in 1996.
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Table4. Primary Industrial Exposure for Confirmed
Work-Related Asthma Patients: 1988-1998

Ann. Average

Number of Number of Inc. Ratex***
Industry (SIC Code)* Cases (1988-1998)** Employees*** 1989-1996
M anufacturing (20-39)
Automobile (37) 572 (42.8) 272,000 20.8 (452)
Ind. and Comm. mach. and Computer Equipment (35) 55 (4.1) 115,000 53 (49
Fabricated Metal Products (34) 63 (4.7) 114,000 55 (50)
Rubber and Misc. Plastic Products (30) 57 (4.3) 52,000 111 (46)
Foundries (33) 46 (3.4) 37,000 139 (41)
Food and Kindred Products (20) 27 (2.0) 44,000 6.8 (29)
Printing and Publishing (27) 13 (1.0 45,000 33 (12
Paper and Allied Products (26) 13 (1.0 21,000 71 (12)
Lumber and Wood (24) 10 (0.7) 15,000 83 (10)
Electrical Equipment (36) 12 (0.9) 30,000 29 (7)
Furniture and Fixtures (25) 4 (0.3 34,000 15 4
Apparel Made from Fabric (23) 2 (01 19,000 13 (2
Other Durables (32,38,39) 30 (2.2 41,000 7.6 (25)
Other Nondurables (22,28,29,31) 56 (4.2 50,000 11.3 (45)
Wholesale and Retail Trade (50-59)
Wholesale-Nondurable Goods (51) 10 (0.7) 71,000 14 (8)
Food Stores (54) 11 (0.8) 100,000 11 (9)
Eating and Drinking Places (58) 7 (0.5 256,000 03 (7)
Wholesale-Durable Goods (50) 10 (0.7) 126,000 0.7 (7)
Automotive Dealers and Gasoline Services (55) 3 (0.2 75,000 05 (3
General Merchandise Stores (53) 4 (0.3 118,000 03 (3
Home Furniture and Furnishings (57) 1 (0] 27,000 05 (1
Building materials (52) 1 (01 30,000 B -
Services
Health (80) 111 (8.3) 324,000 29 (74)
Education (82) 43 (3.2 37,000 105 (31)
Automotive Repair (75) 8 (0.6) 33,000 27 (1)
Business (73) 9 (0.7) 188,000 06 (9
Social Services (83) 7 (0.5 69,000 11 (6)
Engineering, Accounting, etc. (87) 6 (0.4) 80,000 08 (5
Other Services (70,72,76,79,81,86,89) 31 (23 249,000 14 (27)
Construction and Mining (10-17)
Specia Trade Construction (17) 23 (1.7 87,000 30 (21
Other Construction (15-16) 9 (0.7) 42,000 27 (9
Mining (10-14) 4 (03 9,000 56 (49
Miscellaneous Industries
Government (91-97) 46 (3.4) 639,000 0.8 (39
Transportation and Utilities (40-49) 22 (1.6) 154,000 17 (21)
Finance, Insurance and Real Estate (60-67) 5 (0.4) 191,000 03 (4
Agricultural Production and Services (01,02,07) 3 (0.2 90,000 03 (2
Unknown 2 (01 - - 2
Total 1336 (99.5)***** 3,928,000 3.4 (1076)

*Standard Industrial Classification.
**Number of cases, percentages are in parentheses.
***Source: MESC 1992 civilian labor force and industrial employment estimates.
**xx Average annual incidence rate, total number of cases for 1989-1996 are in parentheses. Rates are based on
average number of cases from 1989-1996 per 100,000 adult workersin each industrial category.
**xx* Percent does not add to 100 due to rounding.
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Table 5. Primary Industrial Exposure for Confirmed
Work-Related Asthma Patients: 1990-1996

Industry (SIC code*) 1990** 1991 1992 1993 1994 1995 1996

M anufacturing (20-39)

Food & Kindred Products (20) 20.0 (9) 67 (3 23 (1 (0) 23 (1) 44 (2) 68 (3
Chemicals & Allied Product & Petroleum Refining (25,29) (8) 43 (2) 140 (7) 12.0 (6) 7.8 (4) 143 (7) *** (3)
Rubber & Misc. Plastic Products (30) 9.3 (5) 19.6 (10) (0) 73 (4) 113 (7) 15.1 (10) 10.4 (7)
Foundries (33) 95 (4) 237 (9 81 (3) 194 (7) 189 (7) 54 (2) 189 (7)
Fabricated Metal Products (34) 6.6 (8) 44 (5 26 (3 3.4 (4) 57 (7) 31 (4 125(16)
I(gg;Jstrial & Commercial Machinery & Computer EQuBnea) 1.7 (2 6.1 (7) 8.5 (10) 6.6 (8 30 (4 3.0 (4
Automobile (37) 19.0 (56) 156 (44) 287 (82) 265 (74) 250 (71)  17.3 (51) 21.1(59)
Other Durables (38,39) 19.2 (5) 80 (2) 49 (2 9.8 (4) - (0 - (0 6.7 (3)
Miscellaneous Industries

Special Trade Construction (17) 1.1 (1) 23 (2) 46 (4 6.7 (6) 32 (3 09 (1) 1.7 (2)
Transportation & Utilities (40-49) 0.6 (1) 13 (20 19 (3 45 (7) 25 (4) 1.2 (2) B (0)
Health (80) 16 (5) 1.9 (6) 34 (11) 3.6 (12) 3.8 (13) 3.7 (13) 3.3(12)
Education (82) 54 (2) 53 (2) 81 (3 21.1 (8) 7.7 (3 102 (4) 18.6(8)

Government (91-97) 8.1 (5) 66 (4 7.9 (5 143 (9) 6.3 (4) 1.1 (7) 0.8 (5)

Total (all industries) 3.4 (144) 2.8(114) 35(150)  4.0(176) 3.4(152) 3.0(127) 3.3(152)

*Standard Industrial Classification.
** Annual |ncidence rate, number of casesfor that year arein parentheses.
Rates are based on the number of cases per 100,000 adult workersin Michigan
for each year separately. Source: MESC Annual Average civilian labor force and industrial employment estimates.
*** Denominator not available in 1996.



Table 6. Occupational Allergens Identified for 1336 Confirmed
Work-Related Asthma Patients: 1988-1998

Allergen Number Per cent
I socyanates 255 19.1
Metal-Working Fluids 163 12.2
Unknown (Mfg.) 92 6.9
Unknown (Office) 87 6.5
Exhaust, Smoke, Fumes 73 55
Welding Fumes 66 4.9
Cleaning Solutions 58 4.3
Solvent 41 31
Epoxy 35 2.6
Formaldehyde 34 25
Rubber 32 24
Acrylates 30 2.2
Acids 25 19
Chlorine 24 18
Paint Fumes 22 16
Styrene 19 14
Cobalt 19 14
Wood Dust 14 10
Plastic Fumes 14 1.0
Flour 12 0.9
Ammonia 12 0.9
Chromium 11 0.8
Herbicide, Pesticide 11 0.8
Printing Inks 10 0.7
Amines 9 0.7
Caustics 8 0.6
Grain Dust 7 0.5
Pickling Ingredients 6 0.4
Animals 6 0.4
Fiberglass 5 0.4
Meat Wrappers Asthma 5 0.4
Rose Hips 4 0.3
Sulfonate 4 0.3
Sulfur Dioxide 4 0.3
1,1,1 Trichloroethane 4 0.3
Cement Dust 4 0.3
Colophony 3 0.2
Cosmetology Chemicals 3 0.2
Nitrogen 3 0.2
Photo Developing Fluids 3 0.2
Nickel 3 0.2
Phthalic Anhydride 3 0.2
Glutaraldehyde 3 0.2
Cadmium Solder 2 0.1
Enzymes 2 0.1
Other* 86 6.4
Total 1336 99.3**

*Includes: x-ray developing fluids, chemicals used in the construction industry, freon, sulfite, gas and oil refinery exposures, maleic anhydride, solder fumes, vinyl
acetate, ozone, zinc, textilelint, 1,3, dichloro-2-propanol, pepper gas, exercise, weeds, soda ash, asbestos, limone, coa dust, ethylene oxide, trichloroethylene, iodine,
polyvinyl butyrate, lime dust, polyester, MEK, nylon-polyhexamethylene adipamide, potassium aluminum fluoride, ammonium hydroxide, methanol, naptha, drywall
dust, paper dust, zinc oxide, methylene chloride, ethylene glycol monobutyl ether, sewage, tar fumes, monoammonium phosphate, potassium hydroxide, ethyl acohol,
heptane, stress, sodium hydroxide, platinum, phosgene, cyanide, heat, polyethylene, perchloroethylene, hydraulic oil, blood, 1,3 dichloro 5 5-dimethyl hydrantoin,
ninhydrin,cigarette smoke, azodicarbamide, and lactase.

** Percentages do not add to 100 due to rounding.



Table7. Cigarette Smoking Status of Confirmed
Work-Related Asthma Patients. 1988-1998

Disease Status

Smoking Status ALL* OA** POA AA RA
Current Smoker 260 (19.9) 138 (22.7) 68 (15.2) 29 (21.6) 25 (21.6)
Ex-Smoker 554 (42.5) 251 (41.3) 201 (45.1) 46 (34.3) 56 (48.3)
Non-Smoker 490 (37.6) 219 (36.0) 177 (39.7) 59 (44.0) 35(30.2)
Total 1304 608 446 134 116

*Total number of cases: 1304. Smoking status was missing on 32 individuals.

Number of patients, percentages are in parentheses.

** OA=occupational asthma; POA=possible occupational asthma; AA=aggravated asthma;

RA=reactive airway dysfunction syndrome.
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Table8. Family History of Allergies Among Confirmed
Work-Related Asthma Patients: 1988-1998

Family History
of Allergies ALL*
YES 495 (41.2)
NO 706 (58.8)
Total 1201

Disease Status

OA** POA

214 (37.8) 169 (41.0)

352 (62.2) 243 (59.0)

67 (58.8) 45 (41.3)

47 (41.2) 64 (58.7)

566 412

114 109

*Total number of cases: 1201. Missing dataon 135 patients. Number of patients, percentages are in parentheses.
** OA=occupational asthma; POA=possible occupational asthma; AA=aggravated asthma; RA=reactive airway dysfunction syndrome.



Table9. Personal History of Allergiesor Asthma
Among Confirmed Work-Related Asthma
Patients: 1988-1998

Disease Status

Per sonal

History ALL* OA** POA AA RA
YES 611 (45.7) 250 (40.4) 191 (42.0) 131 (91.0) 39 (33.1)
NO 725 (54.3) 369 (59.6) B4 (58.0) 13 (9.0) 79 (66.9)
Total 1336 619 455 144 118

*Number of patients, percentages are in parentheses.
** OA=occupational asthma; POA=possible occupational asthma; AA=aggravated asthma; RA=reactive airway dysfunction syndrome.
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Table 10. Persistence of Symptoms and Medication
Usein Confirmed Work-Related Asthma Patients: 1988-1998

Symptoms Asthma Medications
Exposur e Status Total* Yes Less Yes Less
Still Exposed 390 373 (95.6) 138 (35.4) 329 (84.4) 86 (22.1)
No Longer Exposed 860 710 (82.6) 435 (50.6) 646 (75.1) 268 (31.2)
Total 1250 1083 573 975 354

*Total number of cases: 1250. Information missing on 86 individuals. Number of patients, percentages are in parentheses.



Table 11. Status of Facilities Where 1336 Patientswith
Confirmed Work-Related Asthma were
Exposed to Allergens: 1988-1998

Number of Patients

| nspection Status Represented Number Per cent
Inspections 757 430* 46.0
No Follow-up Planned 479 410 43.9
Scheduled for Inspection 6 6 0.6
Closed 28 26 2.8
No Longer Use Occupational 18 17** 1.8
Allergen
Sent Company an Indoor 13 11 12
Air Letter
Sent Company a L etter to
Check Exposures 35 34 3.6
Total 1336 934*** 99.9****

*430 inspections were conducted in 389 different facilities.
** Fjve companies that no longer use the allergen were previously inspected.
*** Represents 888 different facilities.
**%* Percent does not add to 100 due to rounding.
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Table 12. Resultsof 430 Industrial Hygiene Inspectionsin
389 Facilities Wher e Patients with Confirmed
Work-Related Asthma were Exposed to Allergens. 1988-1998

| nspection Results Number Per cent

Air Sampling - NIOSH Standard
Above NIOSH Standard 35 8.1
Below NIOSH Standard 244 56.7
No NIOSH Standard 6 1.4
Unknown (no report yet) 16 3.7
Did Not Sample for an Allergen 8 19
Did Not Sample 121 28.1
Total 430 99.9*

Air Sampling - MIOSHA Standard
Above MIOSHA Standard 19 44
Below MIOSHA Standard 265 61.6
No MIOSHA Standard 2 0.5
Unknown (no report yet) 16 3.7
Did Not Sample for an Allergen 7 16
Did Not Sample 121 28.1
Total 430 99.9*

* Percent does not add to 100 due to rounding.



Table 13. Symptoms Consistent with Work-Related Asthma
Among Fellow Workers of the 1336 Confirmed
Work-Related Asthma Patients

Disease Status of I ndex Patient

Symptoms* ALL** OA POA AA RA
Daily or Weekly 1097 (17.8) 857 (18.3) 202 (16.6) 4 (16.0) 34 (15.3)
SOB, Wheezing or

Chest Tightness

OSHA Log*** 361 (16.2) 298 (20.0) 53 (9.6) 2 (12.5) 8 (5.6)
Total 1458* *** 1155%** 255 6 42

*Denominator for cal culating percentages was the number of workers interviewed. SOB=shortness of breath.
** Number of individuals with symptoms, percentages are in parentheses. OA=occupational asthma; POA=possible occupational asthma;
AA=aggravated asthma; RA=reactive airways dysfunction syndrome.
***Numerator for calculating percentages was the number of companies with an employee other than the index patient on the OSHA log.
Denominator for calculating percentages was the number of companies inspected.
**%*Eight individuals were identified both on the questionnaire and the OSHA log.



Table 14. Reports Received of Patientswith Work-Related
Asthma from Exposureto Cleaning Solutions

Location

Tota
Patients

Occupations (#pts.

Suspected Substances

Asthma Type*

Hedth Care

16

Dietary Aide; Housekeeper (6);
Lab Technician (2); Laundry Aide;
Nurse; Nurse Assistant Paramedic;
Patient Caretaker; Secretary;

Socia Worker

Bleach

Carpet Cleaner

Carrascent Odor Eliminator®
Citrus Qil

Cleaning Products

Floor Cleaner

Hydrochloric Acid

Lime-A-Way®

Mixed Acid & Bleach

Mixed Bleach & Ammonia

Mixed Cleansing Agents

Mixed Lime-A-Way®, Comet® and Bleach

Top Gun®

The Works®

nwnao

x
0

D>V IDONOOOM
%]

Restaurant

Bus Boy; Dishwasher (3); Cashier; Cook (2); Janitor; Server

Mixed Bleach & Acid

Mixed Bleach & Ammonia

Mixed Bleach & Chlorine

Mixed Bleach, Delimer and Lime-A-Way®
Mixed Lime-A-Way® & Cleaner

Muriatic Acid

Hotel

Housekeeper (5)

All Purpose Cleaner

Bleach

Mixed Bleach & Ammonia

Tilex® & Lime Remover

Window & Bathroom Cleaner, and Bleach

nw>»xxo>

Retail

Cake Decorator; Cashier; Clerk; Janitor; Manager

Ammonia, Carburetor Cleaner
Cleaner

Drain Cleaner

Muriatic Acid

Zep Pride®

NIV

School

Cafeteria Aide; Custodian (3); Teacher

Bleach & Solvents

Cleaning Product

Lime-Off®

Micro-Quat®, Oven Cleaner, & Lime-A-Way®
Mixed Bleach & Cleaner

TWIDTOH®»

Manufacturing Facilities

Janitor (4)

Cleaning Solution

Floor Cleaner

Mixed Bleach & Ceramic Cleaner
Triple O®

>0 W00

Offices

Bank Loan Processor; Telephone Operator; Cook @ Police
Dept; Janitor

Cleaning Compounds

Cleaning Solution for Vomit, Carpet Cleaner
Mixed Bleach & Soap

Pine-Sol®

nwouxIoW!

Jail

Laundry Worker; Teach Custodial Maintenance

Ammonia, Bleach Disinfectants
Rugbee Foam Shampoo®

nun

Miscellaneous

Camp Counselor; City Hockey Rink Maintenance; Country
Club Janitor; Janitor @ Military Base; Health Club Attendant;
Truck Driver

Bug Spray, Carpet Fresh®
Mixed Soap & Acid
Plastic Cleaner

Sulfuric Acid

Tilex®

TimeSaver®

NIV

* A=Aggravation of Pre-Existing Asthma; R = RADS; S = Possible Sensitization

30




