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(u)1(s, \305rh)-5(u)-5(s)4(, Den)-5(m)7(a)-4(rk )]TJ 8.037 0 0 8.037 156.838 544.701 Tm 0.002 Tc -0.074 Tw [(Om)7(land )-6(\330: )-7(Expos)8(ure )-6(an)6(d )-6(respirato)6(r)9(y )-6(health )-6(i)11(n)6( f)16(a)6(r)9(m)14(i)11(n)-2(g)6( i)11(n)6( t)11(e)6(m)14(p)4(e)6(r)9(a)6(t)11(e)6( z)6(o)6(n)13(e)6(s)8( \226)6( a)6( )-63(r)9(e)6(v)6(i)11(e)6(w)8( o)6(f)16( t)11(h)6(e)6( )]TJ 
0 -1.149 TD 0.001 Tc (literature.)Tj /F9 1 Tf 3.865 -0.002 TD 0.002 Tc -0.004 Tw [( Ann Ag)6(ric Environ M)5(e)-1(d)]TJ /F7 1 Tf 9.844 0.002 TD 0.004 Tc -0.013 Tw [( 200)8(2,)6( )]TJ /F5 1 Tf 2.745 -0.002 TD (9)Tj /F7 1 Tf 0.504 0.002 TD -0.006 Tw [(,)6( 119)7(\2261)8(36.)13( )]TJ /F5 1 Tf -16.957 -1.172 TD ( )Tj 0 -1.135 TD 0.001 Tc (Abstract:)Tj /F7 1 Tf 4.064 0.002 TD 0.002 
Tc 0.046 Tw [( To )7(rev)6(i)3(ew studies)8( in f)9(a)-1(rm)7(ing pop)6(ulatio)6(ns)8( f)9(r)2(om)7( te)-8(m)7(p)-2(erate z)6(ones)8( f)9(o)-2(cusin)6(g)-2( o)6(n)-2(:)11( )]TJ -4.064 -1.149 TD 0.001 Tc 0.203 Tw [(\(1\) )206(exposur)8(e)-2( to dust, bacteri)10(a)-2(, moulds, endotoxin, )7(and )7(ammonia, \(2\) sensitisation t)10(o)5( )]TJ T* -0.006 Tc -0.067 Tw [(com)6(m)6(on 
airborne allergens, \(3\) prevalence, incidence )7(and risk f)8(actors of)8( )-7(chronic bronchitis,)10( )]TJ T* 0.002 Tc 0.23 Tw [(asthm)7(a)-1( an)6(d )7(bro)6(n)6(c)-1(hial )7(hyp)6(erres)8(p)-2(o)6(n)-2(sive)6(ness,)4( )7(and)6( \()9(4)-2(\) m)7(easur)9(em)7(ents)8( of)9( lung)6( f)9(unctio)6(n. )]TJ 0 -1.156 TD 0.074 Tw [(W)10(o)-2(rking in)6( anim)7(al h)6(ousin)6(gs )7
(can)6( b)6(e)-1( ass)8(o)-2(ciat)11(ed )7(with)6( ex)6(pos)8(ure)6( to )7(org)6(a)6(n)-2(ic )7(dust, b)6(acteri)11(a)-1(, )]TJ 0 -1.149 TD 0.372 Tw [(m)7(oulds,)4( en)6(dot)11(ox)6(in,)4( an)6(d am)7(m)7(oni)11(a in )7(co)6(nce)6(n)-2(trati)11(ons t)11(h)-2(at )7(can)6( in)6(duc)6(e c)6(e)-1(llular )7(an)6(d )]TJ T* 0.025 Tw [(imm)7(unologic)6(a)-1(l re)6(spon)6(ses an)6(d 
res)8(u)-2(lt in respiratory di)11(seases.)4( W)10(o)-2(rking i)11(n)-2( poultr)9(y ho)6(using)6( )]TJ T* -0.005 Tc -0.068 Tw [(mig)-9(h)-9(t)-4( )-7(b)-9(e)-8( )-7(a)-8(sso)-9(c)-8(i)-4(a)-8(t)4(e)-8(d)-9( )-7(with high)6(er ex)6(posur)9(es to dust, b)6(acteria, an)6(d am)7(m)7(o)-9(nia than in swine a)6(nd )]TJ 0 -1.156 TD 0.002 Tc 0.145 Tw [(cow )7(ho)6(using)6(s)1(,)4( an)6
(d e)6(n)-2(d)6(o)-2(toxin)6( e)6(x)-2(p)6(o)6(s)1(ure s)8(eem)7(s to)6( be)6( hig)6(h)-2(er i)11(n)-2( N)8(o)-2(rth )7(Am)7(erica tha)6(n)-2( i)11(n)6( )]TJ 0 -1.149 TD -0.003 Tc -0.063 Tw [(Eu)-7(ro)-7(pe)-6(. Wo)-7(rk)-7(in)-7(g)-7( e)-6(x)-7(po)-7(su)-7(re)-6( mig)-7(h)-7(t)-2( in)-7(flu)-7(e)-6(n)-7(c)-6(e)-6( th)-7(e)-6( d)-7(o)-7(m)2(e)-6(s)3(tic)-6( a)-6(r)-3(e)-6(a)-6
( o)-7(n)-7( fa)-6(rms, )-7(a)-6(n)-7(d )7(ther)11(e )7(m)9(i)6(ght )7(be )]TJ T* 0.001 Tc -0.003 Tw [(a pr)8(otective ef)8(f)8(ect of)8( being r)8(a)-2(ised on a f)8(a)-2(rm regardi)10(n)5(g sensitisation and aller)8(g)-3(ic )7(diseases. )]TJ 0 -1.156 TD 0.033 Tw [(Sensitisation to mites seems to be the most prevalent)10( of)8( the common inhalant aller)8(g)-3(ens.)17( )]TJ 0 
-1.149 TD -0.067 Tw [(Chronic br)8(onchitis is )-7(f)8(r)1(equent and data suggests that it is work related in f)8(a)-2(rmers.)-4( Findings )]TJ T* 0.002 Tc -0.068 Tw [(con)6(cerni)11(ng asthm)14(a)-1( are less unif)9(o)-2(rm)7(, and data re)6(gar)9(d)-2(in)6(g bron)6(chial h)6(ype)6(r)16(r)9(e)6(s)8(p)6(o)13(n)6(s)8(i)11(v)6(e)13(n)6(e)6(s)8(s)8( )7(a)6(r)16(e)6( )]TJ T* -
0.004 Tc -0.062 Tw [(to)-8(o)-8( sp)-8(a)-7(r)-4(se)-7( a)-7(n)-8(d)-8( inco)-8(n)-8(s)-5(iste)-7(n)-8(t)-3( to)-8( e)-7(v)0(a)-7(l)-3(ua)-7(te)-7( th)-8(e)-7( e)-7(ffe)-7(c)-7(t)-3( o)-8(n)-8( )-7(fa)-7(rmin)-8(g)-8(.)-2( S)6(everal )7(risk )7(f)10(actors )7(have )7(b)7(e)0(e)7(n)0( )]TJ 0 -1.156 TD 0.002 Tc -0.068 Tw [(descri)11(bed, an)6(d ag)6(e is shared f)9(o)-2(r all 
three clinic)6(al m)7(a)-1(nif)9(e)-1(stations, while m)7(a)-1(le gender, ato)6(p)6(y)-2(, )]TJ 0 -1.149 TD 0.244 Tw [(sm)7(oking,)4( pi)11(g f)9(a)-1(rm)7(ing,)4( and)6( anim)7(a)6(l)3( pro)6(ductio)6(n )7(are)6( com)7(m)7(on risk)6( f)9(actors f)9(o)-2(r )7(chr)9(oni)11(c )]TJ T* 0 Tc 0.232 Tw [(bronchitis and asthma. FEV)]TJ 5.016 0 0 5.016 252.199 358.726 Tm (1)Tj 8.037 0 0 
8.037 254.764 359.736 Tm 0.001 Tc 0.231 Tw [(, an)-3(d)]TJ 5.016 0 0 5.016 272.32 358.726 Tm ( )Tj 8.037 0 0 8.037 275.455 359.736 Tm -0.002 Tc (FEV)Tj 5.016 0 0 5.016 290.617 358.726 Tm (1)Tj 8.037 0 0 8.037 293.125 359.736 Tm 0.001 Tc [(/FVC)-6( seem)6(s to be reduced in f)8(a)-2(rm)6(ers, an)-10(d )]TJ -16.957 -1.149 TD -0.052 Tw [(longitudinal studies indicate an i)10(n)-3
(cr)8(eased annual loss )8(in FEV)]TJ 5.016 0 0 5.016 349.669 349.492 Tm (1)Tj 8.037 0 0 8.037 352.177 350.502 Tm 0.003 Tc -0.054 Tw [( in f)10(a)0(rm)8(ers, especi)12(ally in pi)12(g )]TJ -24.305 -1.156 TD 0.017 Tw [(f)9(a)-1(rm)7(ers. The increase)6(d)-2( an)6(nual d)6(ecl)11(ine has b)6(een )7(asso)6(ciated with lun)6(g)-2( functio)6(n, bron)6(chia)6(l)11( )]TJ 0 -1.149 TD 
0.095 Tw [(hyp)6(erres)8(p)-2(o)6(n)-2(sive)6(n)6(e)-1(ss,)4( sm)7(okin)6(g)-2(,)4( aut)11(o)-2(m)7(a)-1(tic dry)6( f)9(eedin)6(g syst)11(em)7(s,)4( and)6( e)6(ndot)11(oxin.)4( D)8(e)-1(spite)6( )]TJ T* 0.067 Tw [(studies with)6( m)7(e)-1(thodol)11(ogic)6(a)-1(l wea)6(k)-2(n)6(e)-1(sses,)4( h)6(e)-1(tero)6(ge)6(nity in s)8(a)-1(m)7(p)-2(ling tim)7(es,)4( m)7(e)-1(asurem)7(en)6
(t)11( )]TJ T* -0.004 Tc -0.062 Tw [(te)-7(c)-7(h)-8(n)-8(i)5(q)-8(u)-8(e)0(s, e)-7(q)-8(u)-8(i)-3(pme)-7(n)-8(t, a)-7(n)-8(d)-8( d)-8(i)-3(a)-7(g)-8(no)-8(stic)-7( c)-7(r)-4(ite)-7(ria)-7(,)-2( th)-8(e)-7( re)-7(v)-8(i)-3(e)-7(w)-5( )7(has )7(reve)7(aled )7(t)12(hat )7(the )7(ex)7(pos)9(ure )7(to )]TJ 0 -1.156 TD 0.002 Tc 0.124 Tw [(orga)6(nic dust in farm)7(ing can be su)6
(bstantial an)6(d m)7(i)3(ght lead to respira)6(t)3(ory diseas)8(es an)6(d)6( )]TJ 0 -1.149 TD -0.053 Tw [(increas)8(ed)6( an)6(nu)6(al l)11(o)-2(ss in)6( lun)6(g)-2( f)9(u)-2(n)6(c)-1(tio)6(n. W)10(o)-2(rking )8(ex)6(pos)8(ure s)8(eem)7(s to i)11(n)-3(f)9(l)3(uenc)6(e th)6(e d)6(o)-2(m)7(e)-1(stic )]TJ T* 0.195 Tw [(area in f)9(a)-1(rm)7(s, and bein)6(g raise)6(d)-2( on a f)9
(a)-1(rm)7( )-7(m)7(i)3(ght have a pr)9(otectiv)6(e eff)9(ect regardin)6(g)6( )]TJ 0 -1.156 TD 0.001 Tc -0.003 Tw [(sensitisation and )7(allergic diseases. )6( )]TJ /F5 1 Tf 0 -1.172 TD ( )Tj 0 -1.128 TD -0.012 Tc -0.061 Tw [(Add)5(ress for corresp)5(o)-1(nd)5(e)-8(n)5(ce: )]TJ /F7 1 Tf 12.057 0.002 TD -0.019 Tc [(\330y)-8(v)-8(i)-10(n)-8(d)-8( )-7(Om)7(land, )-7(Institu)-8(t)4
(e of Environ)-8(m)7(ental and Occupational )]TJ -12.057 -1.149 TD -0.003 Tc -0.063 Tw [(Me)-6(d)-7(i)-2(c)-6(i)-2(n)-7(e)-6(, Un)-7(ive)-6(r)4(sity)-7( o)-7(f)4( \305rh)-7(u)-7(s)-4(, Un)-7(i)-9(v)-7(e)-6(r)-3(sity)-7( Pa)-6(rk)-7( Bu)-7(ildin)-7(g)-7( 2)-7(6)1(0)-7(,)-1( Ve)-6(n)-7(n)1(e)-6(l)-2(ys)10(t )7(Boulevar)11(d )7(6, )7(DK )]TJ 0 -1.156 TD 0.001 Tc -0.002 Tw [(8000 
\305rhus C, Denmark. E-mail: o)-10(m)6(@aas.nja.dk. )]TJ /F5 1 Tf 0 -1.172 TD ( )Tj 0 -1.149 TD 0.002 Tc 0.556 Tw [(Ke)6(y)-9( )14(w)-14(o)6(rd)5(s: fa)6(r)-8(m)19(in)5(g, agricu)5(l)3(tu)5(re, te)-8(m)19(p)5(erate zon)5(e)-1(s, c)6(o)-2(n)5(f)2(in)5(e)-8(m)19(en)5(t )-8(b)5(u)5(i)3(ld)5(in)5(gs, )]TJ T* 0.443 Tw [(m)12(e)-1(asu)5(r)-1(e)-8(m)12(en)5(ts, )-7(ex)6(p)5(o)-2(su)5
(re, sen)5(s)1(itisation)5(,)4( asthm)19(a)-9(, ch)5(ron)5(i)3(c b)5(r)-1(on)5(c)6(h)5(itis, )-7(b)5(r)-1(on)5(ch)5(ial )]TJ 0 -1.156 TD -0.001 Tc -0.001 Tw [(r)-4(e)-4(s)-2(po)-5(nsiv)-5(e)-4(n)2(e)-4(ss, lung)-5( fu)-5(nc)-4(tio)-5(n)2(. )]TJ 10.032 0 0 10.032 134.38 155.034 Tm [(IN)-6(TRO)-7(DUC)-6(TIO)-7(N)0( )]TJ /F7 1 Tf -6.716 -1.153 TD ( )Tj /F5 1 Tf T* 0.001 Tc 
(Background. )Tj /F7 1 Tf 5.767 0 TD 0 Tc -0.023 Tw [(Working in)-6( ag)-6(riculture represent)-6(s)3( a )-12(major)-8( )]TJ -6.761 -1.148 TD 0.006 Tw [(occupati)-6(onal hazard for )6(re)-5(spiratory )6(disea)-5(se. )7( )]TJ 0.994 -1.153 TD 0.307 Tw [(The predo)-6(m)5(i)-6(n)0(ant ex)-6(posure to )-6(fu)-6(mes and du)-6(st fro)-11(m)0( )]TJ -0.994 -1.153 TD 0.057 Tw [(far)-8(m)
5(ing in t)-6(e)-5(mp)-6(erate zo)-6(nes occurs durin)-6(g work in ani)-6(m)5(al)-12( )]TJ 24.858 5.761 TD -0.023 Tw [(building)-6(s and )-6(barns.)-6( Du)-6(st, )-6(b)-6(acteria, )-12(mould)-6(s, endotoxi)-6(n and)-6( )]TJ 0 -1.153 TD 0.142 Tw [(ammonia are )-6(central elements in the dai)-6(ly exposur)-8(e and)-6( )]TJ T* 0.057 Tw [(these )-6(sub)-6(s)3(tan)-6(ces h)-6(a)1(ve 
o)-6(f)3(ten been )-6(measu)-6(r)-2(ed and related to)-6( )]TJ 0 -1.148 TD -0.001 Tc -0.061 Tw [(respiratory hea)5(lth)5(.)5( )6(CO)]TJ 6.498 0 0 6.498 394.186 118.916 Tm (2)Tj 10.032 0 0 10.032 397.378 120.38 Tm -0.006 Tc [( i)-6(s)2( less )-6(freq)-6(uently )-6(measured alth)-6(ough )]TJ -9.068 -1.153 TD 0 Tc 0.398 Tw [(concentrati)-6(o)0(n)-6(s)3( have b)-6(een)-6( found 
th)-6(at mig)-6(ht in)-6(fluence )]TJ T* 0.068 Tw [(respiratory )-6(health \(> 5000)-6( )-6(pp)-6(m)11(\))-8( especi)-6(al)-6(ly in )-6(winterti)-6(m)5(e. )69( )]TJ ET endstream endobj 3 0 obj << /ProcSet [/PDF /Text ] /Font << /F3 4 0 R /F5 5 0 R /F7 6 0 R /F9 7 0 R >> /ExtGState << /GS1 8 0 R >> >> endobj 11 0 obj << /Length 17096 >> stream 1 1 1 rg /GS1 gs 1 -4.507 598.215 
846.507 re f BT /F7 1 Tf 10.032 0 0 10.032 57.031 775.709 Tm 0 0 0 rg 0 Tc [(120)-6( )]TJ 8.037 0 0 8.037 282.466 775.722 Tm 0.002 Tc -0.004 Tw [(Om)7(land \330 )]TJ 10.032 0 0 10.032 57.031 71.93 Tm ( )Tj 24.858 67.313 TD 0 Tc 0.148 Tw [(Exposure to t)-6(h)0(e highly tox)-6(ic gas hydro)-6(g)-6(e)1(n sulphi)-6(de can )]TJ 0 -1.153 TD 0.676 Tw [(cause )-6(sudd)-6(en death)-6
( i)-6(f)-2( presented )-6(under an)-6(aer)-8(obic )]TJ T* 0.007 Tw [(circu)-6(m)5(st)-6(ances, but the gas represents hard)-6(ly any ri)-6(sk as an)-6( )]TJ T* 0.392 Tw [(irritant to the lungs in concentratio)-6(ns that )-6(m)11(ight )-6(be )]TJ T* -0.007 Tc -0.061 Tw [(me)-6(asured in a)-6(n)-1(i)-7(m)4(al hou)-7(se)-6(s i)-7(n)-1( )-6(modern )-6(far)-9(m)4(in)-7(g under )6
(aerobic )]TJ 0 -1.148 TD 0 Tc 0.318 Tw [(circu)-6(m)5(st)-6(ances. Besides these co)-6(mp)-6(onen)-6(t)0(s, expo)-6(sure )-6(to )]TJ 0 -1.153 TD -0.017 Tw [(ani)-6(m)5(al deriv)-6(e)-5(d )-6(material like dander, hair and bristle can )-6(be )]TJ T* -0.018 Tc -0.042 Tw [(re)6(lated)5( to)5( inc)6(rease)6(d)5( risk)5( of)8( resp)5(irato)5(r)-3(y)5( d)5(i)-1(seases)7(.)5( Alle)6
(rg)5(ologica)6(l)5( )]TJ T* 0 Tc 0.045 Tw [(studies in farmin)-6(g populati)-6(ons in temp)-6(erate cli)-6(m)5(ates h)-6(a)1(v)-6(e)-5( )]TJ T* -0.001 Tc 0.393 Tw [(revealed a h)-7(igh prevalen)-7(ce of sen)-7(s)2(iti)-7(sation to )-6(mit)-7(e)0(s.)-7( )]TJ 0 -1.148 TD 0 Tc 0.051 Tw [(Inhalation o)-6(f)3( these )-6(sub)-6(s)3(tances )-6(might resul)-6(t)0( in cellular and)-6
( )]TJ 0 -1.153 TD 0.034 Tw [(i)-6(mmu)-6(nologi)-6(cal responses th)-6(at could lead t)-6(o)0( lung diseases. )]TJ T* -0.061 Tw [(During th)-6(e la)-5(st two)-6( to thre)-5(e)1( decad)-6(es there)-5( has bee)-5(n)0( a)-5( shift in)-6( )]TJ T* 0.108 Tw [(focu)-6(s concern)-6(ing respirator)-8(y heath in rel)-6(a)1(tion to )-6(far)-8(m)5(i)-6(n)0(g)-6( )]TJ T* -0.06 Tw [(expo)-6
(sure fro)-6(m)0( diseases in t)-6(h)-6(e)1( parenchy)-6(ma to dis)8(e)1(a)6(s)3(e)6(s)8( )8(in)6( )8(th)6(e)6( )]TJ T* -0.017 Tc -0.051 Tw [(r)-8(e)-5(s)-9(p)-6(i)-6(r)-14(at)-6(o)-6(r)-14(y)-6( t)-6(r)-8(a)-11(c)-5(t)-6(.)-6( I)-8(n)-11(st)-12(ea)-11(d)-6( o)-11(f)-2( )-6(mo)-6(stl)-6(y)0( )6(stud)-6(yin)-6(g )6(all)-6(e)1(rgi)-6(c)1( )6(al)-6(veoliti)-6(s )]TJ 0 -1.148 TD 0 
Tc 0.193 Tw [(diseases like )-6(\223far)-8(mer)-8(s)3( lung)-6(\224, increasing )-6(effort has been )]TJ 0 -1.153 TD -0.018 Tc -0.027 Tw [(m)10(a)0(de )6(to)5( )6(desc)6(rib)5(e)6( ch)5(ronic)6( b)5(r)-3(on)5(chitis)7(,)5( b)5(r)2(onchial )6(respons)7(ive)6(ness )]TJ T* 0 Tc -0.045 Tw [(and ast)-6(h)-6(m)5(a an)-6(d to look for risk factors th)-6(erein. Efforts hav)-6(e)-5( )]
TJ T* -0.004 Tc -0.056 Tw [(al)-4(so)-4( b)-10(een)-4( fo)-4(c)-9(u)-10(sed)-4( o)-10(n)-4( mea)-9(s)-1(u)-4(r)-12(e)-9(m)1(en)-4(t)-10(s)-1( o)-10(f)-1( )8(lun)-4(g)2( )8(fun)-4(c)2(tion )8(a)-9(m)1(ong )]TJ T* 0 Tc 0.102 Tw [(far)-8(m)5(er)-8(s and t)-6(o)0( relate these )-6(measurement)-6(s)3( to)-6( valu)-6(es )-6(fro)-11(m)5( )]TJ T* 0 Tw [(other group)-6(s i)-6(n)0( the 
pop)-6(ulati)-6(on. )]TJ 0.994 -1.148 TD -0.031 Tc -0.052 Tw [(Measure)-7(m)8(ents of exposure \(dust, bacteria, )8(m)14(oulds)6(, )8(endotoxin)10( )]TJ -0.994 -1.153 TD 0 Tc 0.041 Tw [(and a)-11(m)0(monia\))-8( and data o)-6(f)3( sensiti)-6(sation)-6( related to)-6( far)-8(m)5(i)-6(ng )]TJ T* -0.006 Tc -0.062 Tw [(occupati)-6(on are present)-6(ed. Fig)-6(ures o)-6(f)3( prev)-6
(a)6(l)-1(e)6(n)5(c)6(e)0(s)8(,)5( )6(inc)6(ide)6(n)0(c)6(e)6(s)8( )]TJ T* 0 Tc 0.392 Tw [(and risk fact)-6(ors to asth)-6(ma, bronchial )-6(respon)-6(siveness, )]TJ T* -0.005 Tc -0.063 Tw [(chronical bronchitis )-6(are described together with data o)6(n)6( )6(l)6(u)1(n)6(g)6( )]TJ T* 0 Tc 0.193 Tw [(functi)-6(on and )-6(risk factors t)-6(o)0( reduced lu)-6(ng fun)-6(c)1
(tion. )-6(The )]TJ 0 -1.148 TD 0.335 Tw [(review i)-6(s)-3( restricted to)-6( st)-6(u)-6(dies in )-6(far)-8(m)5(i)-6(ng pop)-6(ulatio)-6(ns )]TJ 0 -1.153 TD 0 Tw [(situated in temp)-6(erate zones. )]TJ 0.994 -1.153 TD ( )Tj /F5 1 Tf 5.205 -1.154 TD [(EX)-11(POSURE )-6(ON FARMS)-6( )]TJ /F11 1 Tf 5.517 -1.159 TD ( )Tj /F5 1 Tf -10.722 -1.148 TD -0.028 Tc -0.057 Tw [(Dust 
measure)7(m)-2(ents, total a)6(n)5(d respir)7(a)6(b)5(l)6(e)7(.)6( )]TJ /F7 1 Tf 16.295 0 TD -0.034 Tc [(The )-6(m)11(ean values )]TJ -17.29 -1.148 TD 0 Tc 0.074 Tw [(for tot)-6(al an)-6(d r)-8(e)1(spirabl)-6(e)1( du)-6(st)-6( expo)-6(sure )-11(measurements with )]TJ 0 -1.153 TD -0.009 Tw [(station)-6(ary and)-6( person)-6(al sampling are sho)-6(wn in Tabl)-6(es 1\2264)-6(.)-6
( )-9( )]TJ 0.994 -1.153 TD ( )Tj /F5 1 Tf T* 0.091 Tw [(Summary an)-7(d remark)-7(s)3(. )]TJ /F7 1 Tf 10.733 0 TD [(The presented )-6(dust exp)-6(o)0(sur)-8(e)1( )]TJ -11.727 -1.153 TD 0.352 Tw [(data should )-6(be co)-6(mp)-6(ared)-6( with care, )-6(due to di)-6(fferent)-6( )]TJ T* -0.027 Tw [(measurement techniqu)-6(e and equip)-6(ment. The data are based)-6( )]TJ 0 -1.148 
TD 0.098 Tw [(on different sampling ti)-6(mes ranging fro)-6(m)0( 30 m)11(i)-6(n [65] in)-6( )]TJ 0 -1.153 TD -0.057 Tw [(so)-6(me )-6(measurements up to)-6( 12)-6( hours [1)-6(02], and only )-6(a )-6(few )-6(of )]TJ T* 0.102 Tw [(the data [24, 27] are presented as ti)-6(me )-6(weighted aver)-8(age )]TJ T* -0.006 Tc -0.062 Tw [(expo)-6(sure valu)-6(e)0(s \(TWA\). Th)-6(ese di)-
6(fferen)-6(ces in circu)-6(m)11(s)8(t)-1(anc)6(e)6(s)2( )]TJ T* 0 Tc 0.006 Tw [(under whi)-6(ch t)-6(h)0(e sampling)-6( t)-6(ook place mi)-6(g)-6(ht be respon)-6(si)-6(ble )]TJ T* 0.257 Tw [(for so)-11(me o)-6(f)3( the differen)-6(c)1(es in measured m)11(e)-5(an valu)-6(es.)-6( )]TJ 0 -1.148 TD 0.17 Tw [(Howev)-6(e)1(r, they )-6(might al)-6(so )-6(represent)-6( a real 
difference )-6(in)-6( )]TJ 0 -1.153 TD 0.081 Tw [(expo)-6(sure intensities, an)-6(d th)-6(e expo)-6(sure fi)-6(gures see)-11(m)5( to)-6( be )]TJ T* [(lowest in co)-6(w housi)-6(ngs and)-6( highest in po)-6(ultry housi)-6(ngs .)-6( )]TJ T* -0.007 Tc -0.061 Tw [(So)-7(me o)-7(f)2( the li)-7(sted v)-7(a)-1(lues )-6(for)-9( expo)-7(sure ex)-7(ceed re)5(c)5(o)-7(mm)10(e)5(n)-1(de)5
(d )]TJ T* 0 Tc [(values for con)-6(tinuous expo)-6(sure of li)-6(vest)-6(ock [119] as well)-6( )7(a)6(s)8( )]TJ T* -0.001 Tc 0.325 Tw [(occupati)-7(onal )-6(expo)-7(sure li)-7(mi)-7(ts for total )-6(organic du)-7(st)-7( in)5( )]TJ 0 -1.148 TD 0 Tc 0 Tw [(Den)-6(m)5(ark \(3 )-6(mg/)-12(m)]TJ 6.498 0 0 6.498 380.62 150.551 Tm (3)Tj 10.032 0 0 10.032 383.869 146.03 Tm 0.001 Tc -
0.001 Tw (\) [2]. )Tj -6.727 -1.153 TD ( )Tj /F5 1 Tf T* 0 Tc 0.063 Tw [(Bacteri)-6(a and)-7( moulds mea)-6(s)3(urem)-8(ents. )]TJ /F7 1 Tf 16.023 0 TD [(Up to a third of)9( )]TJ -17.017 -1.153 TD 0.017 Tw [(airborne bacteria in ani)-6(m)11(al )-6(housin)-6(gs [8] has been report)-6(e)1(d)-6( )]TJ T* 0.119 Tw [(to be in th)-6(e r)-8(e)1(spirabl)-6(e)1( si)-6(ze range \(<5)-6
(\265)-80(m\) and sp)-6(ores )-6(for )]TJ 0 -1.148 TD 0.091 Tw [(many )-6(fungi)-6( will also)-6( be i)-6(n)0( )-6(the respirable size range.)-6( The )]TJ /F5 1 Tf 8.037 0 0 8.037 57.031 749.203 Tm 0.002 Tc -0.004 Tw (Table 1.)Tj /F7 1 Tf 3.447 0.002 TD 0.001 Tc -0.003 Tw ( Total dust stationary sampling in mg/m)Tj 5.016 0 0 5.016 213.382 752.767 Tm (3)Tj 8.037 0 0 8.037 215.89 
749.217 Tm -0.002 Tc (. )Tj 5.016 0 0 5.016 57.031 742.735 Tm ( )Tj 8.037 0 0 8.037 57.031 731.148 Tm 0.003 Tc 2.279 Tw [(cou)7(n)-1(try housi)12(ng )-198(N )-1000(m)8(ean )-950(rang)7(e )553(ref)10(e)0(rence )]TJ ET 1 i 55.264 741.452 31.92 -0.456 re f* 87.184 741.452 0.456 -0.456 re f* 87.64 741.452 40.926 -0.456 re f* 128.566 741.452 0.456 -0.456 re f* 129.022 741.452 27.246 
-0.456 re f* 156.268 741.452 0.456 -0.456 re f* 156.724 741.452 45.372 -0.456 re f* 202.096 741.452 0.456 -0.456 re f* 202.552 741.452 45.486 -0.456 re f* 248.038 741.452 0.456 -0.456 re f* 248.494 741.452 45.429 -0.456 re f* BT 8.037 0 0 8.037 57.031 716.385 Tm 4.066 Tw [(CAN swine )1872(54 )376(2.)5(93 )2617(1.)5(71)6(\2265.)5(0)7(2)-1( )120(122 )]TJ ET 55.264 726.689 31.92 -
0.456 re f* 87.184 726.689 0.456 -0.456 re f* 87.64 726.689 40.926 -0.456 re f* 128.566 726.689 0.456 -0.456 re f* 129.022 726.689 27.246 -0.456 re f* 156.268 726.689 0.456 -0.456 re f* 156.724 726.689 45.372 -0.456 re f* 202.096 726.689 0.456 -0.456 re f* 202.552 726.689 45.486 -0.456 re f* 248.038 726.689 0.456 -0.456 re f* 248.494 726.689 45.429 -0.456 re f* BT 8.037 0 0 
8.037 57.031 702.135 Tm 4.846 Tw [(NL swine )3156(175 )1156(4.)5(01 )3900(0.)5(47)6(\22623.)12(48 )397(37 )]TJ 0 -1.78 TD 4.903 Tw [(US)6( swine )2709(45 )709(4.)5(3 )-553( )454(24 )]TJ 0 -1.773 TD 2.698 Tw [(CAN )-1368(swine 8 )-992(3.)5(54 )1249(2.)5(20)6(\2265.)5(6)7(3)-1( )-1751(14 )]TJ 0 -1.78 TD 2.697 Tw [(F)6(I)3(N )-1873(swine 6 )-1497(8.)5(5 )751(6.)5(5\226)7(11.)5
(3 )-1752(65 )]TJ 0 -1.773 TD 4.733 Tw [(UK swine )2539(75 )1043(1.)5(87 )-723( )787(102 )]TJ 0 -1.78 TD 4.846 Tw [(NL swine )2652(48 )1156(2.)5(43 )-610( )900(102 )]TJ 0 -1.773 TD 4.733 Tw [(DK swine )2539(64 )1043(2.)5(76 )-723( )787(102 )]TJ 0 -1.78 TD 5.456 Tw [(D swine )3262(68 )1766(1.)5(95 )1510(102 )]TJ 0 -1.773 TD 5.236 Tw [(F)6(I)3(N cow )2539(5 )3794(0.)5(36)6
(\2260.)5(6)7(9)-1( )-220( )1290(109 )]TJ 0 -1.78 TD 0.004 Tc 6.122 Tw [(D cow )4433(211 )2433(0.)6(74 )4674(0.)6(00)8(7\2266.)13(5 )1674(62 )]TJ 0 -1.773 TD 0.003 Tc 5.236 Tw [(F)6(I)3(N cow )3042(10 )1042(1.)5(0 )2787(0.)5(1\226)7(1.)5(3 )787(65 )]TJ T* 5.399 Tw [(UK cow )3205(36 )1709(0.)5(22 )-57( )1453(102 )]TJ 0 -1.78 TD 5.513 Tw [(NL cow )3319(64 )1823(0.)5(30 )57( )1567
(102 )]TJ 0 -1.773 TD 5.399 Tw [(DK cow )3205(63 )1709(0.)5(39 )-57( )1453(102 )]TJ 0 -1.78 TD 6.123 Tw [(D cow )3929(68 )2433(0.)5(65 )667( )2177(102 )]TJ 0 -1.773 TD 4.009 Tw [(F)6(I)3(N poultry )1815(11 )-185(6.)5(0 )2063(2.)5(7\226)7(13.)5(1 )-440(65 )]TJ ET 55.264 483.413 31.92 -0.456 re f* 87.184 483.413 0.456 -0.456 re f* 87.64 483.413 40.926 -0.456 re f* 128.566 483.413 
0.456 -0.456 re f* 129.022 483.413 27.246 -0.456 re f* 156.268 483.413 0.456 -0.456 re f* 156.724 483.413 45.372 -0.456 re f* 202.096 483.413 0.456 -0.456 re f* 202.552 483.413 45.486 -0.456 re f* 248.038 483.413 0.456 -0.456 re f* 248.494 483.413 45.429 -0.456 re f* BT 2.964 0 0 2.964 57.031 480.313 Tm ( )Tj 8.037 0 0 8.037 57.031 472.254 Tm -0.004 Tw [(101)6(1 m)7(easurem)7
(e)6(n)-2(ts. )]TJ 0 -1.532 TD 0.025 Tw [( )29(The lowe)6(st m)7(ean)6( val)11(u)-2(e w)8(a)-1(s )8(0.22)6( )8(m)7(g)-2(/m)]TJ 5.016 0 0 5.016 185.851 463.492 Tm (3)Tj 8.037 0 0 8.037 188.359 459.942 Tm 0.024 Tw [( and the)7( hi)12(ghest)12( was)9( 8.)5(5)7( m)8(g)-1(/m)]TJ 5.016 0 0 5.016 287.596 463.492 Tm (3)Tj 8.037 0 0 8.037 290.104 459.942 Tm 0.005 Tc (, )Tj -29 -1.149 TD 
0.003 Tc -0.069 Tw [(\(rang)7(e 0.)5(00)7(7\226)7(23.)5(4)7(8)-1( m)8(g)-1(/m)]TJ 5.016 0 0 5.016 139.51 454.258 Tm (3)Tj 8.037 0 0 8.037 142.018 450.708 Tm -0.005 Tc -0.068 Tw [(\))-12(.)-3( )-7(Th)-9(e)-8( )-14(me)-8(a)-8(s)-6(u)-9(r)-5(e)-8(m)0(e)-8(n)-9(ts in Tab)6(l)4(e 1 m)7(i)4(ght indicate a )]TJ -10.574 -1.149 TD 0.002 Tc [(high)6(er exp)6(o)-2(sur)9(e)-1( in swine ho)
6(uses \(m)7(ean 1.)4(8)6(7)-3(\226)6(8)-2(.)4(5)-2( m)7(g)-2(/m)]TJ 5.016 0 0 5.016 231.052 445.024 Tm (3)Tj 8.037 0 0 8.037 233.56 441.474 Tm -0.011 Tc -0.055 Tw [(,)-16( r)-11(a)-14(n)-15(g)-15(e)-14( 0)-7(.)-2(47)-8(\2262)-7(3.4)-7(8)-7( )]TJ -21.965 -1.149 TD -0.003 Tc [(mg)-7(/m)]TJ 5.016 0 0 5.016 75.727 435.79 Tm (3)Tj 8.037 0 0 8.037 78.235 432.24 Tm 0.002 Tc -0.011 Tw 
[(\) than ex)6(po)6(sure in)6( c)6(o)-2(w h)6(ous)8(e)6(s)1( \(m)7(ean )7(0.)4(22)5(\2261.)4(0 )7(m)7(g)-2(/m)]TJ 5.016 0 0 5.016 247.753 435.79 Tm (3)Tj 8.037 0 0 8.037 250.318 432.24 Tm [(,)5( range)7( 0.)5(0)7(0)-1(7)7( )]TJ -24.05 -1.156 TD 0 Tc 0.076 Tw [(B6.5 mg/m)]TJ 5.016 0 0 5.016 93.796 426.499 Tm (3)Tj 8.037 0 0 8.037 96.304 422.949 Tm 0.002 Tc 0.074 Tw [(\).)4( Ex)-
9(posur)9(e ass)8(e)-1(ssm)7(en)6(t in poultr)9(y ho)6(usi)11(ng ar)9(e too)6( spars)8(e)6( to )]TJ -4.887 -1.149 TD -0.004 Tw [(allow any )7(com)7(p)-2(ar)9(ison with ex)6(pos)8(ur)9(e in pig- an)6(d cow )7(hous)8(es. )]TJ /F5 1 Tf 0 -1.172 TD ( )Tj 0 -1.149 TD ( )Tj 0 -1.135 TD -0.014 Tc -0.002 Tw [(Table)-10( 2.)]TJ /F7 1 Tf 3.34 0.002 TD -0.012 Tc -0.004 Tw [( )-7
(Respirab)-8(le dust )-7(stationary sam)7(p)-1(ling in )-7(m)7(g)-8(/m)]TJ 5.016 0 0 5.016 225.58 389.506 Tm (3)Tj 8.037 0 0 8.037 227.974 385.956 Tm -0.009 Tc (. )Tj 5.016 0 0 5.016 57.031 379.474 Tm ( )Tj 8.037 0 0 8.037 57.031 367.944 Tm 0.003 Tc 2.279 Tw [(cou)7(n)-1(try housi)12(ng )-198(N )-1000(m)8(ean )-950(rang)7(e )553(ref)10(e)0(rence )]TJ ET 55.264 378.248 31.92 -
0.456 re f* 87.184 378.248 0.456 -0.456 re f* 87.64 378.248 40.926 -0.456 re f* 128.566 378.248 0.456 -0.456 re f* 129.022 378.248 27.246 -0.456 re f* 156.268 378.248 0.456 -0.456 re f* 156.724 378.248 45.372 -0.456 re f* 202.096 378.248 0.456 -0.456 re f* 202.552 378.248 45.486 -0.456 re f* 248.038 378.248 0.456 -0.456 re f* 248.494 378.248 45.429 -0.456 re f* BT 8.037 0 0 
8.037 57.031 353.124 Tm 4.066 Tw [(CAN swine )1872(54 )376(0.)5(13 )2617(0.)5(05)6(\2260.)5(3)7(2)-1( )120(122 )]TJ ET 55.264 363.428 31.92 -0.456 re f* 87.184 363.428 0.456 -0.456 re f* 87.64 363.428 40.926 -0.456 re f* 128.566 363.428 0.456 -0.456 re f* 129.022 363.428 27.246 -0.456 re f* 156.268 363.428 0.456 -0.456 re f* 156.724 363.428 45.372 -0.456 re f* 202.096 363.428 
0.456 -0.456 re f* 202.552 363.428 45.486 -0.456 re f* 248.038 363.428 0.456 -0.456 re f* 248.494 363.428 45.429 -0.456 re f* BT 8.037 0 0 8.037 57.031 338.874 Tm 4.903 Tw [(US)6( swine )2709(38 )709(0.)5(3 )-553( )454(24 )]TJ 0 -1.773 TD 4.733 Tw [(UK swine )2539(75 )1043(0.)5(24 )-723( )787(102 )]TJ 0 -1.78 TD 4.846 Tw [(NL swine )2652(48 )1156(0.)5(25 )-610( )900(102 )]TJ 0 
-1.773 TD 4.733 Tw [(DK swine )2539(64 )1043(0.)5(26 )-723( )787(102 )]TJ 0 -1.78 TD 5.456 Tw [(D swine )3262(68 )1766(0.)5(18 )1510(102 )]TJ 0 -1.773 TD 5.399 Tw [(UK cow )3205(35 )1709(0.)5(15 )-57( )1453(102 )]TJ 0 -1.78 TD 5.513 Tw [(NL cow )3319(62 )1823(0.)5(09 )57( )1567(102 )]TJ 0 -1.773 TD 5.399 Tw [(DK cow )3205(64 )1709(0.)5(04 )-57( )1453(102 )]TJ 0 -1.78 TD 6.123 
Tw [(D cow )3929(68 )2433(0.)5(05 )667( )2177(102 )]TJ 0 -1.773 TD 0.004 Tc 5.569 Tw [(US)7( cow )3880(217 )1880(0.)6(07 )4624(0.)6(00)8(7\2268.)13(03 )1121(62 )]TJ T* 0.003 Tc 4.173 Tw [(UK poultry )1979(43 )483(0.)5(51 )-1283( )227(102 )]TJ 0 -1.78 TD 4.286 Tw [(NL poultry )2092(49 )596(0.)5(58 )-1170( )340(102 )]TJ 0 -1.773 TD 4.173 Tw [(DK poultry )1979(32 )483(0.)5(64 )-
1283( )227(102 )]TJ 0 -1.78 TD 4.896 Tw [(D poultry )2702(32 )1206(0.)5(19 )-560( )950(102 )]TJ ET 55.264 148.766 31.92 -0.456 re f* 87.184 148.766 0.456 -0.456 re f* 87.64 148.766 40.926 -0.456 re f* 128.566 148.766 0.456 -0.456 re f* 129.022 148.766 27.246 -0.456 re f* 156.268 148.766 0.456 -0.456 re f* 156.724 148.766 45.372 -0.456 re f* 202.096 148.766 0.456 -0.456 re f* 
202.552 148.766 45.486 -0.456 re f* 248.038 148.766 0.456 -0.456 re f* 248.494 148.766 45.429 -0.456 re f* BT 2.964 0 0 2.964 57.031 145.666 Tm ( )Tj 8.037 0 0 8.037 57.031 137.55 Tm -0.012 Tc -0.004 Tw [(949 m)7(easure)-8(m)7(ents.)-10( )]TJ 0 -1.525 TD 0.003 Tc -0.026 Tw [(Lowest m)8(ean)7( val)12(u)-1(e w)9(a)0(s 0.)12(04 m)8(g)-1(/)12(m)]TJ 5.016 0 0 5.016 169.891 128.845 
Tm (3)Tj 8.037 0 0 8.037 172.399 125.295 Tm [( and th)7(e hi)12(ghe)7(s)9(t)4( was 0.)12(64 m)8(g)-1(/m)]TJ 5.016 0 0 5.016 273.289 128.845 Tm (3)Tj 8.037 0 0 8.037 275.797 125.295 Tm 0 Tc -0.023 Tw [(. Th)-4(e )]TJ -27.22 -1.149 TD 0.002 Tc -0.046 Tw [(rang)6(e was )7(give)6(n o)6(n)-2(ly f)9(o)-2(r two set of)9( m)7(easurem)7(ents a)6(n)6(d)-2( was f)9(oun)6(d b)6(e)-1(tw)8
(een)6( )]TJ 0 -1.156 TD -0.019 Tw [(0.)5(00)7(7 m)8(g)-1(/m)]TJ 5.016 0 0 5.016 95.734 110.32 Tm (3)Tj 8.037 0 0 8.037 98.299 106.77 Tm [( and 8.)5(03 m)8(g)-1(/m)]TJ 5.016 0 0 5.016 148.459 110.32 Tm (3)Tj 8.037 0 0 8.037 150.967 106.77 Tm [(. Expo)7(sure in po)7(ultry ho)7(using \(m)8(ean 0.)5(6)7(4)-1( to )]TJ -11.688 -1.149 TD 0.073 Tw [(0.)5(19 m)8(g)-1(/m)]TJ 5.016 0 0 
5.016 92.485 101.086 Tm (3)Tj 8.037 0 0 8.037 94.993 97.536 Tm [(\) m)7(i)3(ght be )7(hig)6(h)-2(er th)6(an)6( in swine)6( h)6(ousin)6(g)6( \(m)7(ean 0.)4(3)6(0)-2( to)6( 0.)11(18 )]TJ -4.723 -1.17 TD -0.003 Tc [(mg)-7(/m)]TJ 5.016 0 0 5.016 75.727 91.681 Tm (3)Tj 8.037 0 0 8.037 78.235 88.131 Tm 0.003 Tc -0.005 Tw [(\) and ev)7(en )7(lower in cow h)7(o)-1(u)7(s)2(ing \(m)8(ean 
0.)5(1)7(5)-1( to 0.)5(04 m)8(g)-1(/m)]TJ 5.016 0 0 5.016 266.62 91.681 Tm (3)Tj 8.037 0 0 8.037 269.128 88.131 Tm -0.001 Tc -0.001 Tw (\). )Tj ET endstream endobj 12 0 obj << /ProcSet [/PDF /Text ] /Font << /F5 5 0 R /F7 6 0 R /F11 13 0 R >> /ExtGState << /GS1 8 0 R >> >> endobj 15 0 obj << /Length 21708 >> stream 1 1 1 rg /GS1 gs 1 -4.507 598.215 846.507 re f BT /F7 1 Tf 
8.037 0 0 8.037 57.031 775.706 Tm 0 0 0 rg 0.002 Tc -0.003 Tw [( )-12006(Expos)8(ure a)6(nd res)8(p)-2(iratory h)6(ealth in )8(f)9(a)-1(rming in tem)7(p)-2(erate zo)6(nes \226 a re)6(vi)11(ew of)9( the literature )]TJ 10.032 0 0 10.032 526.54 775.689 Tm 0 Tc (121)Tj 8.037 0 0 8.037 541.588 775.706 Tm ( )Tj 10.032 0 0 10.032 57.031 747.189 Tm 0.301 Tw [(total nu)-6(mber)-8( of 
bact)-6(eria )-6(is a potential)-6( risk factor for)-8( )]TJ 0 -1.153 TD 0.074 Tw [(respiratory health, and certain bacteria sp)-6(ecies like gram)6(-)]TJ T* 0.028 Tw [(negative )-6(bact)-6(eria )-6(m)11(i)0(g)-6(ht hav)-6(e)1( a greater d)-6(a)-5(maging pot)-6(ent)-6(i)0(al )]TJ T* -0.007 Tc -0.05 Tw [(than othe)5(rs)7( [26]. Me)5(asurem)10(ents)7( of)8( ba)5(c)5(t)-2(e)5(r)2
(ia)5( )-6(c)5(o)4(unts)7( a)5(r)-4(e)5( )-6(s)7(h)4(ow)5(n )]TJ T* -0.01 Tc -0.047 Tw [(in Table )-6(6, )-6(and dat)-5(a)2( of )-12(m)7(o)1(uld )-6(exposur)-7(e ar)-7(e shown i)-5(n)1( Table )-6(7. )]TJ 0.994 -1.148 TD ( )Tj /F5 1 Tf 0 -1.152 TD -0.005 Tc -0.063 Tw [(Summary an)-6(d remark)-6(s. )]TJ /F7 1 Tf 10.153 -0.002 TD [(T)-9(he presented )-6(d)-6(a)0(ta o)-6(f)3( )-6
(m)11(e)6(as)8(ured )]TJ -11.148 -1.153 TD 0 Tc 0.207 Tw [(colony-)-8(for)-8(m)5(in)-6(g units o)-6(f)3( bacteria and moulds should be )]TJ T* 0.233 Tw [(handled )-6(with)-6( care, just li)-6(ke the data )-6(o)-6(f)3( du)-6(st expo)-6(su)-6(re. )]TJ T* -0.007 Tc -0.061 Tw [(Different )-11(measurement tech)-7(niques a)5(nd e)5(q)-1(uipm)10(e)5(nt )6(ha)5(ve)5( be)5(e)5(n)4( )]TJ 
0 -1.148 TD 0 Tc -0.006 Tw [(used in the st)-6(u)-6(dies. The di)-6(fferences in exp)-6(o)-6(s)3(ure )-6(might be )-6(a)6( )]TJ 0 -1.153 TD -0.062 Tw [(reflecti)-6(on o)-6(f)3( h)-6(e)1(terogeneit)-6(y i)-6(n)0( the co)-6(nditio)-6(n of th)-6(e buildi)-6(n)6(g)6(s)8(,)6( )]TJ T* -0.001 Tc 0.018 Tw [(in the cli)-7(m)4(ate,)-7( and the ti)-7(me )-6(of the year wh)-7(en the sa)-12
(mpli)-7(ng )]TJ T* 0 Tc 0.114 Tw [(took )6(place. )6(T)-8(h)0(ere might, h)-6(owever, also be )6(differences )6(in )]TJ T* 0.199 Tw [(expo)-6(sure int)-6(ensities. )-6(When)-6( co)-6(mparin)-6(g t)-6(h)0(e )-6(measure)-11(m)0(ent )]TJ T* -0.057 Tw [(data )-6(fro)-6(m)5( th)-6(e )-6(four European)-6( )-6(countries [96] )-6(so)-6(me o)-6(f)3( the bi)-6(as )]TJ 0 -1.148 TD -0.006 
Tc -0.062 Tw [(has b)-6(een )-6(avoi)-6(ded due )-6(to ide)-5(n)0(tical tec)-5(hniq)-6(ues a)-5(nd eq)-6(uip)-6(m)5(ent. )]TJ 0 -1.153 TD -0.056 Tw [(T)-8(h)-5(e mea)-10(s)-2(u)-5(r)-7(e)-10(m)0(e)-10(n)-5(t)-5(s)-2( were )7(co)-5(nducted at )7(the same period )7(o)-5(f)4( )7(the )]TJ T* 0 Tc -0.057 Tw [(year and)-6( the protocol )-6(for th)-6(e )-6(measurement)-6(s)-3( was the 
same )-6(in)-6( )]TJ T* 0.064 Tw [(all countries. The findin)-6(gs fro)-6(m)11( thi)-6(s st)-6(ud)-6(y [96] indicat)-6(e a )]TJ T* 0.415 Tw [(higher expo)-6(sure to t)-6(otal)-6( bact)-6(eria in)-6( poultry)-6( hou)-6(sing)-6( )]TJ T* 0.034 Tw [(co)-6(mpared to p)-6(ig and cow ho)-6(using, unlik)-6(e data concerni)-6(ng )]TJ 0 -1.148 TD -0.017 Tc -0.057 Tw [(e)7(xposu)6(r)-2(e)
7( )6(to m)11(o)-6(u)6(lds)8(, w)6(h)0(e)7(r)-2(e )6(no)6( c)7(onv)6(inc)7(in)6(g p)6(a)1(tte)7(r)-2(n )6(of)9( )6(d)11(i)5(f)9(f)9(e)12(re)7(n)6(c)7(e)13( )]TJ 0 -1.153 TD 0 Tc 0.318 Tw [(in exposur)-8(e levels were observed amo)-6(ng confi)-6(n)0(ement)-6( )]TJ T* 0.159 Tw [(building)-6(s for )-6(different ani)-6(m)5(al)-6(s. The dat)-6(a)1( fro)-6(m)11( t)-6(h)0(e ot)-6
(her )]TJ T* 0 Tw [(referred )-6(studies does n)-6(ot con)-6(t)0(radict this assu)-6(mption. )]TJ 0.994 -1.153 TD ( )Tj /F5 1 Tf 0 -1.152 TD -0.034 Tc -0.057 Tw [(Endotox)6(i)0(n me)7(asurements, to)6(tal a)6(n)5(d)5( )6(r)7(e)7(s)8(p)5(i)5(r)7(a)11(b)5(l)5(e)7(.)6( )]TJ /F7 1 Tf 18.29 -0.002 TD -0.041 Tc (Endotoxins )Tj -19.284 -1.148 TD -0.001 Tc -0.06 Tw [(are lipopoly)-7
(saccharides that)-7( are contai)-7(n)-1(ed i)-7(n)-1( the c)5(e)5(ll w)5(a)5(ll o)5(f)8( )]TJ 0 -1.153 TD -0.01 Tc -0.058 Tw [(gram)7(-)-7(n)1(egat)-5(ive bact)-5(eria. Duri)-5(ng t)-5(h)1(e last)-5( )-6(few )-6(year)-7(s endotoxi)-5(n)1(s )]TJ T* 0 Tc 0.227 Tw [(have drawn increased attention due to )-6(studies [93, )-6(94])-8( )]TJ T* -0.009 Tw [(sugg)-6(estin)-6(g that 
inhaled endo)-6(toxins might p)-6(l)0(ay a m)11(a)1(j)-6(o)0(r part )]TJ T* -0.006 Tc -0.062 Tw [(i)-6(n)-6( )-6(t)-6(h)-6(e)-5( etiol)-6(ogy)-6( of pul)-12(monary )-6(inflammation )-6(and lung )-6(disease, )]TJ T* 0 Tc 0.189 Tw [(at least fro)-6(m)0( expo)-6(sure in the grain in)-6(d)-6(u)0(stry. Therefore, )]TJ 0 -1.148 TD -0.009 Tw [(several)-6( studies h)-6(a)1(ve been 
conducted to)-6( measure the size o)-6(f)-2( )]TJ 0 -1.153 TD 0.119 Tw [(the endot)-6(xin )-6(expo)-6(sure al)-6(so)-6( in far)-8(m)5(in)-6(g. )-6(Measurement)-6(s)3( o)-6(f)3( )]TJ T* 0.051 Tw [(total end)-6(otoxi)-6(n are li)-6(sted)-6( in)-6( Tables 8\2269)-6( and for respirable )]TJ T* 0 Tw [(endotoxin)-6( in )-6(Tables 1)-6(0\22611.)-6( )]TJ /F9 1 Tf 0.994 -1.151 TD ( )
Tj /F5 1 Tf 0 -1.154 TD 0.17 Tw [(Summary an)-7(d remark)-7(s)3(. )]TJ /F7 1 Tf 10.972 -0.002 TD [(As low as 9 )-6(ng/)-6(m)]TJ 6.498 0 0 6.498 254.194 300.79 Tm (3)Tj 10.032 0 0 10.032 257.443 296.262 Tm [( o)-6(f)3( pure )]TJ -19.977 -1.148 TD -0.001 Tc -0.06 Tw [(endotoxin)-7( has been rep)5(o)5(r)2(ted)5( a)5(s)7( )7(in)5(du)5(c)5(i)4(n)5(g)5( a)5(d)-1(v)5(e)5(r)2(s)7(e)5
( )7(pu)5(lm)10(o)5(n)5(a)0(ry)5( )]TJ 0 -1.153 TD 0 Tc 0.028 Tw [(effect in )-6(subj)-6(ects sen)-6(s)3(itive t)-6(o)0( cotton du)-6(st )-6([10, 56]. Amo)-6(ng )]TJ T* 0.142 Tw [(healthy subjects in the cott)-6(on industry [92] a cross shift)-6( )]TJ T* -0.062 Tw [(decline i)-6(n)0( FEV)]TJ 6.498 0 0 6.498 116.596 248.578 Tm (1)Tj 10.032 0 0 10.032 119.845 250.035 Tm [( has 
been associat)-6(ed wit)-6(h)0( expo)-6(sure)6( )7(le)6(ve)6(ls)8( )7(of)9( )]TJ -6.261 -1.153 TD 0.097 Tw [(approxi)-6(mat)-6(e)1(ly)-6( 100\22620)-6(0 ng/)-6(m)]TJ 6.498 0 0 6.498 177.871 242.992 Tm (3)Tj 10.032 0 0 10.032 181.177 238.464 Tm [(, ch)-6(est)-6( tigh)-6(tness wit)-6(h 30)-6(0\226)]TJ -12.375 -1.153 TD 0.028 Tw [(500 ng/)-6(m)]TJ 6.498 0 0 6.498 95.506 231.421 Tm 
(3)Tj 10.032 0 0 10.032 98.755 226.893 Tm [( an)-6(d fever with 5)-6(00\2261000 ng/)-6(m)]TJ 6.498 0 0 6.498 226.492 231.421 Tm (3)Tj 10.032 0 0 10.032 229.798 226.893 Tm 0.001 Tc 0.027 Tw [(. The presented)-5( )]TJ -17.222 -1.148 TD 0 Tc 0.034 Tw [(data of exp)-6(o)0(sure to endoto)-6(xin in ani)-6(m)5(al housin)-6(gs reflects,)-6( )]TJ 0 -1.153 TD -0.001 Tc 0.046 Tw 
[(therefore, a possi)-7(ble risk )-6(fo)-7(r far)-9(m)4(ers to i)-7(nhale amo)-7(unt)-7(s of )]TJ T* -0.003 Tc -0.065 Tw [(endotoxin)-9( )-6(larg)-9(e )-6(enoug)-9(h )-6(to induce health eff)6(ects in the lungs. )]TJ T* [(Howev)-8(e)-1(r, )-6(the )-11(effect )-11(of )-11(endot)-8(oxin content in cotton dust )-6(m)9(a)-1(y )]TJ T* 0 Tc 0.257 Tw [(be di)-6(fferent t)-6(h)0(an the 
effect of endot)-6(oxi)-6(n in du)-6(st fro)-6(m)0( )]TJ T* -0.023 Tc -0.059 Tw [(di)-6(fferent)-6( )-8(far)-14(m)11(ing e)6(xpos)8(ures \(gra)6(in and confinem)11(ent buildings)8(\).)6( )]TJ 0 -1.148 TD -0.005 Tc -0.055 Tw [(D)-5(a)-4(t)-5(a)-4( su)-5(g)-5(g)-11(est)-5( a)-10( higher )8(no effect )8(level )8(in pig feeding )8(ex)-5(posure )]TJ 0 -1.153 TD 0 Tc 0 Tw [(than in 
expo)-6(sure fro)-6(m)5( )-6(cotto)-6(n dust [3)-6(0]. )]TJ 0.994 -1.153 TD ( )Tj /F5 1 Tf 0 -1.152 TD 0.001 Tc 0.221 Tw [(Ammonia m)-7(e)2(asu)-6(rements,)-5( stationary a)-5(nd personal.)-5( )]TJ /F7 1 Tf -0.994 -1.155 TD -0.006 Tc -0.056 Tw [(A)-11(m)-6(monia )6(orig)-6(inates fro)-6(m)5( urine )6(and faeces. Cow)-6(s)2( )6(an)-6(d )6(swi)-6(ne )]TJ 0 -1.148 TD 0 Tc -0.001 
Tw [(excrete )-41(th)-6(eir )-41(superflu)-6(ous )-41(nit)-6(rogen )-41(as )-41(urea )-46(in )-41(the )-41(urine )-41(and )]TJ /F5 1 Tf 8.037 0 0 8.037 306.406 749.203 Tm 0.002 Tc -0.004 Tw (Table 3.)Tj /F7 1 Tf 3.447 0 TD 0.001 Tc -0.003 Tw ( Total dust personal sampling in mg/m)Tj 5.016 0 0 5.016 458.311 752.757 Tm (3)Tj 8.037 0 0 8.037 460.819 749.201 Tm -0.002 Tc (. )Tj 
5.985 0 0 5.985 306.406 741.744 Tm ( )Tj 8.037 0 0 8.037 306.406 728.51 Tm 0.003 Tc 2.293 Tw [(cou)7(n)-1(try housi)12(ng )-1085(N )-674(m)8(ean )-638(rang)7(e )872(ref)10(e)0(rence )]TJ ET 1 i 304.639 740.312 32.034 -0.456 re f* 336.673 740.312 0.456 -0.456 re f* 337.129 740.312 40.926 -0.456 re f* 378.055 740.312 0.456 -0.456 re f* 378.511 740.312 34.485 -0.456 re f* 412.996 
740.312 0.456 -0.456 re f* 413.452 740.312 42.921 -0.456 re f* 456.373 740.312 0.456 -0.456 re f* 456.829 740.312 42.978 -0.456 re f* 499.807 740.312 0.456 -0.456 re f* 500.263 740.312 42.978 -0.456 re f* BT 8.037 0 0 8.037 306.406 710.726 Tm 4.917 Tw [(US)6( swine )1822(55 )1035(6.)5(8 )-241( )773(24 )]TJ ET 304.639 722.528 32.034 -0.456 re f* 336.673 722.528 0.456 -0.456 re 
f* 337.129 722.528 40.926 -0.456 re f* 378.055 722.528 0.456 -0.456 re f* 378.511 722.528 34.485 -0.456 re f* 412.996 722.528 0.456 -0.456 re f* 413.452 722.528 42.921 -0.456 re f* 456.373 722.528 0.456 -0.456 re f* 456.829 722.528 42.978 -0.456 re f* 499.807 722.528 0.456 -0.456 re f* 500.263 722.528 42.978 -0.456 re f* BT 8.037 0 0 8.037 306.406 693.398 Tm 4.86 Tw [(NL 
swine )2269(161 )978(2.)5(6 )2709(0.)5(9\226)7(5.)5(9 )716(80 )]TJ 0 -2.149 TD 4.917 Tw [(US)6( swine )2326(201 )1539(4.)5(53 )-241( )773(28 )]TJ T* 3.095 Tw [(F)6(I)3(N )-1489(swine 25 )-283(12.)5(6 )1447(2.)5(2\226)7(40.)5(3 )-1049(65 )]TJ 0 -2.156 TD 4.86 Tw [(NL swine )2269(360 )978(2.)5(4 )3212(0.)5(3\226)7(26.)5(6 )716(79 )]TJ 0 -2.149 TD 4.917 Tw [(US)6( swine )2326
(151 )1539(3.)5(45 )-241( )773(86 )]TJ T* 5.251 Tw [(F)6(I)3(N cow )1653(5 )4121(0.)5(31)6(\2263.)5(1)7(6)-1( )93( )1610(109 )]TJ 0 -2.156 TD [(F)6(I)3(N cow )2156(30 )1369(5.)5(4 )3100(0.)5(5\226)7(9.)5(5 )1107(65 )]TJ 0 -2.149 TD 4.357 Tw [(US)6( poultry )1766(238 )475(6.)5(5 )3709(0.)5(02)6(\22681.)12(33 )213(23 )]TJ T* 4.024 Tw [(F)6(I)3(N poultry )929(13 )646(13.)5(0 )2376
(5.)5(7\226)7(37.)5(6 )-120(65 )]TJ ET 304.639 549.02 32.034 -0.456 re f* 336.673 549.02 0.456 -0.456 re f* 337.129 549.02 40.926 -0.456 re f* 378.055 549.02 0.456 -0.456 re f* 378.511 549.02 34.485 -0.456 re f* 412.996 549.02 0.456 -0.456 re f* 413.452 549.02 42.921 -0.456 re f* 456.373 549.02 0.456 -0.456 re f* 456.829 549.02 42.978 -0.456 re f* 499.807 549.02 0.456 -0.456 re 
f* 500.263 549.02 42.978 -0.456 re f* BT 2.964 0 0 2.964 306.406 545.914 Tm ( )Tj 8.037 0 0 8.037 306.406 537.788 Tm -0.004 Tw [(1,)4(23)6(9 m)7(easurem)7(e)6(n)-2(ts. )]TJ 0 -1.525 TD 0 Tc 0.034 Tw [(The lowest mean )7(value was 0.31 m)12(g)-4(/m)]TJ 5.016 0 0 5.016 433.573 529.089 Tm (3 )Tj 8.037 0 0 8.037 437.563 525.533 Tm -0.003 Tc 0.037 Tw [(a)-6(n)-7(d)-7( th)-7(e h)-7
(i)-2(ghe)-6(st wa)-6(s 13)-7(.0)-7( mg)-7(/m)]TJ 5.016 0 0 5.016 538.909 529.089 Tm (3)Tj 8.037 0 0 8.037 541.474 525.533 Tm ( )Tj -29.248 -1.149 TD 0.002 Tc -0.046 Tw [(\(rang)6(e 0.)4(0)6(2)-2( B )7(81.)11(33 m)7(g)-2(/m)]TJ 5.016 0 0 5.016 389.797 519.855 Tm (3)Tj 8.037 0 0 8.037 392.305 516.299 Tm [(\). There )7(seem)7(s to b)6(e)-1( n)6(o)-2( dif)9(f)9(e)-1(rences in)6
( ex)6(pos)8(ure)6( )]TJ -10.688 -1.149 TD 0.542 Tw [(levels )7(betwe)6(e)-1(n )7(stationar)9(y)-2( a)6(n)-2(d)6( )7(perso)6(nal s)8(a)-1(m)7(p)-2(lings.)4( Th)6(e p)6(e)-1(rso)6(n)-2(al)11( )]TJ 0 -1.156 TD 0.166 Tw [(m)7(easurem)7(ents in)6( the )7(anim)7(al h)6(ous)8(ings s)8(eem)7( to )7(be)6( )7(m)7(o)-2(re ev)6(en)6( tha)6(n)-2( t)11(h)-2(e)6( )]TJ 0 -1.149 TD 0.06 Tw 
[(stationar)9(y)-2( on)6(es,)4( a)6(lthoug)6(h the )7(valu)6(e)6(s)1( m)7(easured insi)11(de)6( cow h)6(ouses \(m)7(e)6(a)-1(n )]TJ T* 0.009 Tw [(0.)5(31 t)12(o)-1( 5.)12(4 m)8(g)-1(/m)]TJ 5.016 0 0 5.016 361.81 482.862 Tm (3)Tj 8.037 0 0 8.037 364.318 479.306 Tm [(,)5( rang)7(e )7(0.)5(5\226)7(9.)5(5 m)8(g)-1(/m)]TJ 5.016 0 0 5.016 433.345 482.862 Tm (3)Tj 8.037 0 0 8.037 
435.853 479.306 Tm (\))Tj 5.016 0 0 5.016 438.532 482.862 Tm ( )Tj 8.037 0 0 8.037 439.9 479.306 Tm 0.01 Tw [(m)7(i)3(ght be l)11(o)6(wer tha)6(n)-2( t)11(hose)6( f)9(r)2(om )]TJ -16.61 -1.149 TD -0.039 Tw [(swine \(m)7(ea)6(n 2.)4(6)6( t)11(o)-2( 1)6(2)-2(.)4(6)-2( m)7(g)-2(/m)]TJ 5.016 0 0 5.016 402.85 473.628 Tm (3)Tj 8.037 0 0 8.037 405.358 470.072 Tm -0.04 Tw [(,)5( ran)7
(g)-1(e )7(0.)5(9\226)7(40.)5(3)7( m)8(g)-1(/m)]TJ 5.016 0 0 5.016 477.235 473.628 Tm (3)Tj 8.037 0 0 8.037 479.743 470.072 Tm (\))Tj 5.016 0 0 5.016 482.422 473.628 Tm ( )Tj 8.037 0 0 8.037 483.562 470.072 Tm -0.039 Tw [(-or p)6(oultry)6( h)6(ous)8(es )]TJ -22.043 -1.156 TD -0.005 Tw [(\(m)8(ean 6.)5(5 to 13.)12(0)7( m)8(g)-1(/m)]TJ 5.016 0 0 5.016 383.641 464.337 Tm 0 Tc (3 )
Tj 8.037 0 0 8.037 387.403 460.781 Tm 0.003 Tc [(,)5( range of)10( )-7(0.)5(02)6(\22681.)12(33 m)8(g)-1(/m)]TJ 5.016 0 0 5.016 477.064 464.337 Tm (3)Tj 8.037 0 0 8.037 479.572 460.781 Tm -0.001 Tc (\). )Tj -21.546 -1.149 TD ( )Tj 9.006 0 0 9.006 306.406 441.276 Tm ( )Tj /F5 1 Tf 8.037 0 0 8.037 306.406 431.884 Tm 0.002 Tc -0.004 Tw (Table 4.)Tj /F7 1 Tf 3.447 0 TD 0.001 Tc -
0.003 Tw [( Respiratory d)5(u)-3(st perso)5(n)-3(al )7(sam)6(p)-3(ling in m)6(g)-3(/m)]TJ 5.016 0 0 5.016 478.831 435.438 Tm (3)Tj 8.037 0 0 8.037 481.339 431.882 Tm -0.002 Tc (. )Tj 5.985 0 0 5.985 306.406 424.425 Tm ( )Tj 8.037 0 0 8.037 306.406 411.191 Tm 0.003 Tc 2.3 Tw [(cou)7(n)-1(try housi)12(ng )-1057(N )-688(m)8(ean )-624(rang)7(e )879(ref)10(e)0(rence )]TJ ET 304.639 
422.993 32.091 -0.456 re f* 336.73 422.993 0.456 -0.456 re f* 337.186 422.993 40.926 -0.456 re f* 378.112 422.993 0.456 -0.456 re f* 378.568 422.993 34.371 -0.456 re f* 412.939 422.993 0.456 -0.456 re f* 413.395 422.993 42.978 -0.456 re f* 456.373 422.993 0.456 -0.456 re f* 456.829 422.993 42.978 -0.456 re f* 499.807 422.993 0.456 -0.456 re f* 500.263 422.993 42.978 -0.456 re 
f* BT 8.037 0 0 8.037 306.406 393.407 Tm 4.924 Tw [(US)6( swine )1851(34 )1021(0.)5(3 )-227( )780(24 )]TJ ET 304.639 405.209 32.091 -0.456 re f* 336.73 405.209 0.456 -0.456 re f* 337.186 405.209 40.926 -0.456 re f* 378.112 405.209 0.456 -0.456 re f* 378.568 405.209 34.371 -0.456 re f* 412.939 405.209 0.456 -0.456 re f* 413.395 405.209 42.978 -0.456 re f* 456.373 405.209 0.456 -
0.456 re f* 456.829 405.209 42.978 -0.456 re f* 499.807 405.209 0.456 -0.456 re f* 500.263 405.209 42.978 -0.456 re f* BT 8.037 0 0 8.037 306.406 376.136 Tm 3.073 Tw [(D )-2404(swine 99 )-532(0.)5(3)]TJ 5.016 0 0 5.016 453.01 379.692 Tm (*)Tj 8.037 0 0 8.037 455.404 376.136 Tm 0.004 Tc 1.64 Tw [( 0.)6(0\226)8(39.)6(4 )-2503(83 )]TJ -18.539 -2.149 TD 0.003 Tc 4.924 Tw [(US)6
( swine )2354(201 )1525(0.)5(23 )-227( )780(28 )]TJ 0 -2.156 TD [(US)6( swine )2354(151 )1525(0.)5(26 )-227( )780(86 )]TJ 0 -2.149 TD 4.364 Tw [(US)6( poultry )1794(210 )965(0.)5(63 )3220(0.)5(01)6(\2267.)5(7)7(3)-1( )220(23 )]TJ ET 304.639 318.227 32.091 -0.456 re f* 336.73 318.227 0.456 -0.456 re f* 337.186 318.227 40.926 -0.456 re f* 378.112 318.227 0.456 -0.456 re f* 
378.568 318.227 34.371 -0.456 re f* 412.939 318.227 0.456 -0.456 re f* 413.395 318.227 42.978 -0.456 re f* 456.373 318.227 0.456 -0.456 re f* 456.829 318.227 42.978 -0.456 re f* 499.807 318.227 0.456 -0.456 re f* 500.263 318.227 42.978 -0.456 re f* BT 8.037 0 0 8.037 306.406 307.451 Tm -0.005 Tw [(695 m)8(eas)9(urem)8(ent)12(s)2(.)]TJ 5.016 0 0 5.016 368.479 311.007 Tm 0.011 Tc 
0 Tw ( *)Tj 8.037 0 0 8.037 372.241 307.451 Tm -0.004 Tc 0.002 Tw [(me)-7(d)-8(i)-3(a)-7(n)-8(. )]TJ -8.191 -1.525 TD 0.002 Tc 0.017 Tw [(The lowest m)7(ean value was 0.)11(23 m)7(g)-2(/m)]TJ 5.016 0 0 5.016 433.231 298.752 Tm (3)Tj 8.037 0 0 8.037 435.739 295.196 Tm [( and the high)6(est was 0.)4(63 m)7(g)-2(/m)]TJ 5.016 0 0 5.016 538.909 298.752 Tm (3)Tj 8.037 0 0 8.037 
541.474 295.196 Tm ( )Tj -29.248 -1.156 TD -0.004 Tc -0.062 Tw [(\(ra)-7(n)-8(g)0(e)-7( 0)-8(.)-2(0\226)7(39.4 )7(m)8(g)0(/m)]TJ 5.016 0 0 5.016 376.231 289.461 Tm (3)Tj 8.037 0 0 8.037 378.682 285.905 Tm -0.005 Tc -0.068 Tw [(\). )-7(The m)7(ean values of)9( the perso)6(nal sam)7(p)-1(lings did )7(not )]TJ -8.993 -1.149 TD 0.002 Tc -0.032 Tw [(seem)7( to diff)9(er )-7(f)9(r)2
(om)7( the stationary )7(m)7(ean valu)6(es.)4( M)5(e)-1(a)6(n)-2( valu)6(es f)9(r)2(om)7( pou)6(ltry)-9( )]TJ T* -0.047 Tw [(hous)9(es \(0.)12(63 m)8(g)-1(/)12(m)]TJ 5.016 0 0 5.016 367.054 270.993 Tm (3)Tj 8.037 0 0 8.037 369.562 267.437 Tm [(,)5( range 0.)5(0)7(1)-1(\226)7(7)-1(.)5(73 m)8(g)-1(/m)]TJ 5.016 0 0 5.016 445.372 270.993 Tm (3)Tj 8.037 0 0 8.037 447.88 267.437 Tm 
[(\) hous)9(es)9( m)8(i)4(ght be hi)12(gher t)12(h)-1(an)7( )]TJ -17.603 -1.149 TD -0.005 Tw [(the m)8(ean)7( f)10(r)3(om)8( swine h)7(ousi)12(ng \()10(0)-1(.)5(2)-1(3)6(\2260.)5(3)7(0)-1( m)8(g)-1(/m)]TJ 5.016 0 0 5.016 458.995 261.759 Tm (3)Tj 8.037 0 0 8.037 461.503 258.203 Tm 0.004 Tc -0.013 Tw [(,)6( )-7(range 0.)6(0\226)8(39.)6(4 )-7(m)9(g)0(/)13(m)]TJ 5.016 0 0 5.016 
534.235 261.759 Tm (3)Tj 8.037 0 0 8.037 536.743 258.203 Tm 0.003 Tc (\), )Tj -28.66 -1.156 TD -0.003 Tw [(althou)6(gh th)6(e ran)6(g)6(e)-1(s are q)6(u)-2(ite broa)6(d)6(.)4( )]TJ 10.032 0 0 10.032 306.406 237.666 Tm ( )Tj 8.037 0 0 8.037 306.406 228.107 Tm ( )Tj /F5 1 Tf 0 -1.149 TD 0 Tc -0.066 Tw (Table 5.)Tj /F7 1 Tf 3.369 0 TD -0.005 Tc -0.068 Tw [( Gram)7( ne)-8(gative b)
6(acteria c)6(o)6(unt in 10)]TJ 5.016 0 0 5.016 443.776 222.429 Tm (4)Tj 8.037 0 0 8.037 446.227 218.873 Tm -0.009 Tc -0.064 Tw [( CFU)]TJ 5.016 0 0 5.016 463.099 222.429 Tm (\206)Tj 8.037 0 0 8.037 465.607 218.873 Tm (/m)Tj 5.016 0 0 5.016 473.929 222.429 Tm (3)Tj 8.037 0 0 8.037 476.38 218.873 Tm -0.006 Tc -0.067 Tw [( stationary sam)6(p)-2(ling. )]TJ 5.985 0 0 5.985 306.406 
211.416 Tm ( )Tj 8.037 0 0 8.037 306.406 198.182 Tm 0.003 Tc 2.293 Tw [(cou)7(n)-1(try housi)12(ng )-1078(N )-688(m)8(ean )-631(rang)7(e )872(ref)10(e)0(rence )]TJ ET 304.639 209.984 32.034 -0.456 re f* 336.673 209.984 0.456 -0.456 re f* 337.129 209.984 40.926 -0.456 re f* 378.055 209.984 0.456 -0.456 re f* 378.511 209.984 34.428 -0.456 re f* 412.939 209.984 0.456 -0.456 re f* 
413.395 209.984 42.978 -0.456 re f* 456.373 209.984 0.456 -0.456 re f* 456.829 209.984 42.978 -0.456 re f* 499.807 209.984 0.456 -0.456 re f* 500.263 209.984 42.978 -0.456 re f* BT 8.037 0 0 8.037 306.406 180.398 Tm 4.86 Tw [(NL swine )1773(62 )1468(0.)5(77 )3716(0.)5(01)6(\2260.)5(9)7(4)-1( )716(37 )]TJ ET 304.639 192.2 32.034 -0.456 re f* 336.673 192.2 0.456 -0.456 re f* 
337.129 192.2 40.926 -0.456 re f* 378.055 192.2 0.456 -0.456 re f* 378.511 192.2 34.428 -0.456 re f* 412.939 192.2 0.456 -0.456 re f* 413.395 192.2 42.978 -0.456 re f* 456.373 192.2 0.456 -0.456 re f* 456.829 192.2 42.978 -0.456 re f* 499.807 192.2 0.456 -0.456 re f* 500.263 192.2 42.978 -0.456 re f* BT 8.037 0 0 8.037 306.406 163.127 Tm 4.08 Tw [(CAN swine )489(6 )3439(0.)5
(00)7(1\2260.)12(02 )1985(0\2260.)12(46)]TJ 5.016 0 0 5.016 496.444 166.683 Tm (*)Tj 8.037 0 0 8.037 498.838 163.127 Tm 0.004 Tc 4.143 Tw [( 15 )]TJ -23.943 -2.156 TD 0.003 Tc 4.917 Tw [(US)6( swine )1830(13 )1021(0.)5(9 )-234( )773(24 )]TJ ET 304.639 139.76 32.034 -0.456 re f* 336.673 139.76 0.456 -0.456 re f* 337.129 139.76 40.926 -0.456 re f* 378.055 139.76 0.456 -0.456 re 
f* 378.511 139.76 34.428 -0.456 re f* 412.939 139.76 0.456 -0.456 re f* 413.395 139.76 42.978 -0.456 re f* 456.373 139.76 0.456 -0.456 re f* 456.829 139.76 42.978 -0.456 re f* 499.807 139.76 0.456 -0.456 re f* 500.263 139.76 42.978 -0.456 re f* BT 2.964 0 0 2.964 306.406 136.654 Tm ( )Tj 8.037 0 0 8.037 306.406 128.528 Tm -0.004 Tw [(81 m)7(easur)9(em)7(ents. )]TJ 5.016 0 0 
5.016 366.541 132.084 Tm (*)Tj 8.037 0 0 8.037 368.992 128.528 Tm -0.003 Tc [(me)-6(d)-7(i)-2(a)-6(n)-7(; )]TJ 5.016 0 0 5.016 396.922 132.084 Tm (\206)Tj 8.037 0 0 8.037 399.487 128.528 Tm 0.001 Tc -0.003 Tw [(CFU = colony f)8(o)-3(rming units. )]TJ 2.964 0 0 2.964 306.406 123.943 Tm ( )Tj 8.037 0 0 8.037 306.406 115.817 Tm 0.003 Tc -0.054 Tw [(The lowest m)8(ean )8(value w)9
(a)0(s 0.)5(00)7(1 \327)7( 10)]TJ 5.016 0 0 5.016 429.241 119.373 Tm (4)Tj 8.037 0 0 8.037 431.749 115.817 Tm -0.001 Tc -0.05 Tw [( CFU/m)]TJ 5.016 0 0 5.016 457.399 119.373 Tm (3)Tj 8.037 0 0 8.037 459.964 115.817 Tm 0.002 Tc -0.053 Tw [( and the hig)6(h)-2(est was 0.)4(9)6( \327 )]TJ -19.106 -1.149 TD 0.004 Tc (10)Tj 5.016 0 0 5.016 314.5 110.139 Tm (4)Tj 8.037 0 0 8.037 
317.008 106.583 Tm -0.001 Tc -0.065 Tw [( CFU/m)]TJ 5.016 0 0 5.016 342.544 110.139 Tm (3)Tj 8.037 0 0 8.037 345.109 106.583 Tm 0.003 Tc -0.069 Tw [( \(rang)7(e 0\2260.)5(9)7(4)-1( \327 10)]TJ 5.016 0 0 5.016 406.384 110.139 Tm (4)Tj 8.037 0 0 8.037 408.835 106.583 Tm -0.008 Tc -0.065 Tw [( CFU/m)]TJ 5.016 0 0 5.016 434.029 110.139 Tm (3)Tj 8.037 0 0 8.037 436.48 106.583 Tm -
0.005 Tc -0.068 Tw [(\). The expos)8(ure assessm)7(e)6(n)-1(ts f)9(r)-5(om)7( )]TJ -16.184 -1.149 TD -0.002 Tc 0.021 Tw [(th)-6(e)-5( Ne)-5(the)-5(r)-2(la)-5(nd)-6(s an)-6(d)-6( US a)-5(r)-2(e)-5( )7(q)-6(u)-6(ite)-5( simila)-5(r b)-6(u)-6(t)-1( e)-5(x)-6(po)-6(su)-6(re)-5( d)-6(a)-5(ta)-5( fro)-6(m)3( Ca)-5(n)-6(ada )]TJ 0 -1.156 TD 0.002 Tc -0.004 Tw [(are m)7(u)-2(ch 
lower. )]TJ ET endstream endobj 16 0 obj << /ProcSet [/PDF /Text ] /Font << /F5 5 0 R /F7 6 0 R /F9 7 0 R >> /ExtGState << /GS1 8 0 R >> >> endobj 18 0 obj << /Length 25194 >> stream 1 1 1 rg /GS1 gs 1 -4.507 598.215 846.507 re f BT /F7 1 Tf 10.032 0 0 10.032 57.031 775.709 Tm 0 0 0 rg 0 Tc [(122)-6( )]TJ 8.037 0 0 8.037 282.466 775.722 Tm 0.002 Tc -0.004 Tw [(Om)7(land \330 )]
TJ 10.032 0 0 10.032 57.031 71.816 Tm ( )Tj 24.858 67.324 TD 0 Tc -0.061 Tw [(undigested pr)-8(oteins i)-6(n)0( the faeces. Uric acid)-6( \(70% )7(o)6(f)9( )7(to)6(ta)6(l N)6(\))3( )]TJ 0 -1.153 TD 0.25 Tw [(and undi)-6(gested protein \(30)-6(%)-2( of tot)-6(al N\) are the )-6(mai)-6(n)-6( )]TJ T* 0.166 Tw [(nitrogen co)-6(mponent)-6(s in)-6( th)-6(e faeces o)-6(f)3( p)-6
(oultry [75, 1)-6(18]. )]TJ T* -0.034 Tw [(Measurement)-6(s)3( of )-6(ammoni)-6(a )-6(in ani)-6(m)5(al ho)-6(u)-6(s)3(ing are )-6(sho)-6(w)-5(n in)6( )]TJ T* 0 Tw [(Tables 1)-6(2\22613.)-6( )]TJ 0.994 -1.148 TD ( )Tj /F5 1 Tf 0 -1.154 TD -0.028 Tw [(Summary an)-7(d remark)-7(s)3(. )]TJ /F7 1 Tf 10.375 0 TD [(Of gasses kno)-6(wn to be present )]TJ -11.369 -1.153 TD -0.006 Tc -
0.062 Tw [(i)-6(n)-6( )-6(an)-6(i)-12(m)-1(al)-6( )-11(hou)-6(sings, a)-11(m)-1(moni)-6(a is th)-6(e gas wh)-6(ich )-6(mo)-6(st frequ)-6(ent )]TJ T* 0 Tc 0.148 Tw [(by approaches or exceeds the thresh)-6(old li)-6(m)11(it val)-6(u)0(es \(25)-6( )]TJ T* -0.057 Tw [(pp)-6(m)11(\))-8( [2, 24]. )-6(Working in)-6( an)-6(i)-6(m)11(al)-6( hou)-6(sing)-6(s )-6(mig)-6(ht, therefo)-6
(re,)-6( )]TJ 0 -1.148 TD 0.074 Tw [(expo)-6(se far)-8(m)5(er)-8(s )6(to amou)-6(nts of ammoni)-6(a severe )6(enough)-6( to )]TJ 0 -1.153 TD -0.005 Tc -0.063 Tw [(r)-7(e)-4(p)-5(r)-7(esen)-5(t)-5( )-11(a ch)-5(allenge t)-5(o)1( the l)-5(ungs th)-5(at )-6(mig)-5(h)1(t induce negative )]TJ T* 0 Tc 0 Tw [(health effect)-6(s. )]TJ /F9 1 Tf 0.994 -1.153 TD ( )Tj /F5 1 Tf 3.54 -1.154 
TD [(SENS)-7(ITIS)-7(ATIO)-6(N )-6(IN FARMERS )]TJ /F11 1 Tf 7.182 -1.159 TD ( )Tj /F7 1 Tf -10.722 -1.142 TD -0.004 Tc -0.058 Tw [(Daily oc)-9(cupation )6(as a f)5(a)2(rm)7(er involves )6(exposure )6(to several )]TJ -0.994 -1.153 TD -0.01 Tc [(all)-5(e)2(rgens in consider)-7(a)2(ble a)-9(mounts. )-6(Mos)10(t)7( f)10(a)2(rm)12(i)7(n)1(g)7( )6(p)7(o)1(p)7(u)7(l)1(a)8(t)7(io)7
(ns)11( )]TJ T* 0 Tc 0.108 Tw [(where allergo)-6(logical studi)-6(e)-5(s)3( )6(have )6(t)-6(a)1(ken)-6( place, have)-5( )6(b)-6(een )]TJ T* 0.324 Tw [(situated in temp)-6(erate cli)-6(m)0(ates. Data )-6(fro)-6(m)11( Fran)-6(ce [)-8(6)0(], )]TJ T* -0.061 Tw [(Sweden)-6( [34, 3)-6(6, 60, 61], Den)-6(m)5(ark [45, 47,)-6( 100], UK [5, 17] )]TJ T* 0.001 Tc 0.255 Tw [(and Finl)-5
(and)-5( [103] have r)-7(e)2(vealed a hig)-5(h preval)-5(ence of )]TJ 0 -1.148 TD 0 Tc 0.182 Tw [(sen)-6(s)3(itisation t)-6(o)0( )-6(mites. Except for )-6(findin)-6(g)-6(s)3( )-6(fro)-6(m)5( Finlan)-6(d)0( )]TJ 0 -1.153 TD -0.061 Tw [([103], sen)-6(s)3(iti)-6(sation to poll)-6(en)-6(, ani)-6(m)5(al d)-6(a)1(nder and m)11(o)6(u)6(l)5(ds)8( )7(are)6( )]TJ T* 0.091 Tw [(less 
preval)-6(ent)-6(.)0( In Scandi)-6(navia, st)-6(udies h)-6(a)1(ve revealed t)-6(h)0(at)-6( )]TJ T* 0.045 Tw [(sen)-6(s)3(itisation t)-6(o)0( )]TJ /F9 1 Tf 6.324 0 TD [(Lepidoglyp)-6(h)-6(u)0(s Destructo)-6(r)]TJ /F7 1 Tf 10.54 0 TD -0.001 Tc 0.046 Tw [( seems t)-7(o)-1( be the )]TJ -16.864 -1.153 TD 0 Tc 0.494 Tw [(mo)-6(st prev)-6(alent sen)-6(s)3(itiser of the st)-6(orage )-6
(mites, and)-6( )]TJ /F9 1 Tf T* -0.006 Tc -0.062 Tw [(L)-7(e)-5(pidoglyphu)-6(s Dest)-6(ructo)-6(r)]TJ /F7 1 Tf 10.301 0 TD -0.007 Tc -0.059 Tw [( )-4(was t)-7(he mo)-7(st d)-7(o)-7(m)10(i)-7(nant )-4(speci)-7(e)-1(s in )]TJ -10.301 -1.148 TD 0 Tc -0.023 Tw [(13 of 16 Swed)-6(ish barn)-6(s [35]. Table 14 lists )-6(the prevalen)-6(ces )]TJ 0 -1.153 TD 0.491 Tw [(of frequent 
allergen)-6(s wit)-6(h a po)-6(sitive RAST-test in )]TJ T* 0.011 Tw [(Scandin)-6(avian)-6( )-6(far)-8(m)5(ing)-6( pop)-6(ul)-6(ations.)-6( The fi)-6(ndings are based )]TJ T* 0 Tw [(on data )-6(fro)-6(m)5( [)-8(34, 36, 4)-6(5, 60,)-6( 61]. )]TJ 0.994 -1.153 TD 0.115 Tw [(The prevalen)-6(ce data fro)-6(m)5( Hage-Hamst)-6(en [34, 36] an)-6(d )]TJ -0.994 -1.153 TD 0.511 Tw 
[(Kronqvi)-6(st [60, 61] are mai)-6(nly fro)-6(m)0( dairy far)-8(m)5(i)-6(ng )]TJ 0 -1.148 TD -0.04 Tw [(population)-6(s, and the study p)-6(opulation total)-6(l)0(ed 440 and 46)-6(1,)-6( )]TJ 0 -1.153 TD 0.275 Tw [(respecti)-6(v)0(ely. Iversen [45] studied a rando)-6(m)11( samp)-6(le of )]TJ T* -0.002 Tc -0.056 Tw [(far)-10(m)3(er)-10(s with me)-7(diu)-8(m size)-7(d to large 
far)-10(m)3(s)-5( in Den)-8(m)3(ar)-10(k )11(- )10(127 )]TJ T* -0.058 Tw [(pig far)-10(m)3(er)-10(s a)-7(n)-8(d 60 dairy far)-10(m)3(er)-10(s. C)6(o)-2(m)9(p)-2(ared )8(to )8(sens)6(itisation )]TJ T* 0 Tc -0.06 Tw [(to m)11(i)0(t)-6(e)1(s, sensi)-6(tisation t)-6(o)0( ani)-6(m)5(al)-6( dand)-6(ers, p)-6(ollen and)-6( mou)-6(lds )]TJ T* 0.136 Tw [(are less freq)-6(u)-6(e)1(nt, 
althoug)-6(h sen)-6(s)3(itisation t)-6(o)0( ti)-6(m)11(o)0(t)-6(hy grass )]TJ 0 -1.148 TD 0.369 Tw [(seems to be high in Kronqvist)-6(\222)-2(s dat)-6(a)1( [60, 61]. The )]TJ 0 -1.153 TD 0.011 Tw [(prevalence of )-6(speci)-6(fic IgE t)-6(o)0( storage )-6(mites was positi)-6(ve in )]TJ T* 0.085 Tw [(17% of Scotti)-6(sh sto)-6(c)1(k raisi)-6(ng and dairy )-6(far)-8(m)5(er)-8(s 
[17] and)-6( )]TJ T* 0.001 Tc 0.408 Tw [(between )6(59)-5(% )6(and 9% in )6(Scotti)-5(sh far)-7(m)12(-workers [5], )]TJ T* 0 Tc 0.142 Tw [(dependi)-6(ng on)-6( respiratory)-6( sy)-6(mpto)-6(ms. Hi)-6(gh preval)-6(ence )-6(o)-6(f)-2( )]TJ T* 0.125 Tw [(positiv)-6(e skin )-6(prick test \()]TJ /F12 1 Tf 10.119 0 TD -0.003 Tc [(\225\003)-126(\026)-5(P)2(P)14(\003)-126(\014\003)-126
(UHDFWL)-7(RQV\003)-126(W)-2(R\003)-132(P)8(LWH)-5(V\003)-126(ZD)-5(V\003)]TJ /F7 1 Tf -10.119 -1.148 TD 0 Tc 0.216 Tw [(foun)-6(d amon)-6(g)-6( French, )-6(mo)-6(stly dairy farmer)-8(s [6]. In )-6(664 )]TJ 0 -1.153 TD -0.017 Tw [(subjects )6(with)-6( no sign of )6(bro)-6(n)0(chial hyperrespon)-6(siveness )6(t)-6(h)0(e )]TJ T* 0.001 Tc -0.012 Tw [(prevalence was 15.)-5(4% to )]
TJ /F12 1 Tf 10.222 0 TD -0.003 Tc [(\225\003)10(R)-5(QH\003P)8(LWH)-5(V\003)10(\013\031\003)10(L)-2(Q)-5(\003)5(DOO\014\017\003)10(\024\024\021\031\010\003)10(WR)-5(\003\225\003)]TJ /F7 1 Tf -10.222 -1.153 TD 0 Tc 0.023 Tw [(one cereal du)-6(sts \(6 in all\), 5.)6(3%, to )]TJ /F12 1 Tf 14.381 0 TD -0.003 Tc [(\225\003)-24(RQH\003)-18(SROOHQ\003)-24(\013\030\003)-24(L)-2
(Q\003)-24(DOO\014\017\003)]TJ /F7 1 Tf -14.381 -1.153 TD 0 Tc 0.051 Tw [(5.3% to )]TJ /F12 1 Tf 3.466 0 TD -0.003 Tc [(\225\003)-52(RQ\003)-52(DQL)-7(P)8(D)1(O\003)-52(GD)-5(QGHU)-8(V\003)-52(\013\031\003)-52(L)-2(Q\003)-52(DOO\014)]TJ /F7 1 Tf 12.148 0 TD 0 Tc [( an)-6(d 2.6% to )]TJ /F12 1 Tf 5.517 0 TD -0.003 Tc [(\225\003)-52(RQH)-5(\003)]TJ /F7 1 Tf -21.131 -1.153 TD -
0.001 Tc 0.046 Tw [(mo)-7(ulds \(3 in )-6(all\). In 77 subjects with P)-8(D)]TJ 6.498 0 0 6.498 473.188 156.08 Tm 0.009 Tc (10)Tj 10.032 0 0 10.032 479.743 157.544 Tm 0 Tc 0.045 Tw [( the prevalen)-6(ce)-5( )]TJ -17.278 -1.148 TD 0.011 Tw [(was 24.7%)-8( to)-6( )-6(storage )-6(mites,)-6( 21.3%)-8( to )-6(cer)-8(eal du)-6(st,)-6( 9.1%)-8( to )]TJ 0 -1.153 TD 0.108 Tw [(pollen, 
7.8% )-6(to ani)-6(m)5(al dan)-6(d)0(er and 5.2%)-8( to )-6(m)11(ould)-6(s. In a )]TJ T* 0.023 Tw [(cohort of y)-6(o)0(u)-6(ng Danes co)-6(n)-6(s)3(istin)-6(g of 2)-6(30 female and 1)-6(7)-6(3)0(4)6( )]TJ T* -0.001 Tc -0.057 Tw [(mal)-7(e)0( far)-9(m)4(ing students and 4)-7(07 male rural controls)7( )10([1)5(00)5(] )10(th)5(e)5( )]TJ T* 0 Tc -0.059 Tw [(prevalence o)-6(f)3
( skin prick t)-6(e)1(st)-6( \()]TJ /F12 1 Tf 11.58 0 TD 0.001 Tc [(\225\003)65(\026P)6(P)18(\014)-4(\003)65(Z)7(DV)7(\003)60(K)5(LJ)5(K)5(H)-1(V)7(W)2(\003)60(I)7(R)5(U)1(\003)65(K)5(RX)5(VH\003)]TJ /F7 1 Tf -11.58 -1.148 TD 0 Tc 0.125 Tw [(dust )-6(mites, )-6(fo)-6(llowed by )-6(sto)-6(r)-2(age )-6(m)11(i)0(t)-6(e)1(s an)-6(d ti)-6(m)11(o)0(t)-6(hy in all )]TJ /F5 1 Tf 8.037 
0 0 8.037 57.031 749.203 Tm 0.002 Tc -0.004 Tw (Table 6.)Tj /F7 1 Tf 3.447 0.002 TD [( Bacteria)6( count in 1)6(0)]TJ 5.016 0 0 5.016 151.765 752.767 Tm 0 Tc (5 )Tj 8.037 0 0 8.037 155.527 749.217 Tm -0.002 Tc (CFU)Tj 5.016 0 0 5.016 171.145 752.767 Tm (\206)Tj 8.037 0 0 8.037 173.71 749.217 Tm -0.001 Tc (/m)Tj 5.016 0 0 5.016 182.146 752.767 Tm (3)Tj 8.037 0 0 8.037 184.654 
749.217 Tm 0.001 Tc -0.003 Tw [(,)3( stationary sa)5(m)6(p)-3(ling. )]TJ 2.964 0 0 2.964 57.031 744.622 Tm ( )Tj 8.037 0 0 8.037 57.031 733.428 Tm 0.003 Tc 2.3 Tw [(cou)7(n)-1(try housi)12(ng )-1064(N )-681(m)8(ean )-624(rang)7(e )879(ref)10(e)0(rence )]TJ ET 1 i 55.264 743.789 32.148 -0.456 re f* 87.412 743.789 0.456 -0.456 re f* 87.868 743.789 40.926 -0.456 re f* 128.794 
743.789 0.456 -0.456 re f* 129.25 743.789 34.371 -0.456 re f* 163.621 743.789 0.456 -0.456 re f* 164.077 743.789 42.978 -0.456 re f* 207.055 743.789 0.456 -0.456 re f* 207.511 743.789 42.978 -0.456 re f* 250.489 743.789 0.456 -0.456 re f* 250.945 743.789 42.978 -0.456 re f* BT 8.037 0 0 8.037 57.031 718.437 Tm 4.868 Tw [(NL swine )1788(62 )1972(1.)5(07)7(3 )2979(0.)5(01)6
(\22636 )724(37 )]TJ ET 55.264 728.798 32.148 -0.456 re f* 87.412 728.798 0.456 -0.456 re f* 87.868 728.798 40.926 -0.456 re f* 128.794 728.798 0.456 -0.456 re f* 129.25 728.798 34.371 -0.456 re f* 163.621 728.798 0.456 -0.456 re f* 164.077 728.798 42.978 -0.456 re f* 207.055 728.798 0.456 -0.456 re f* 207.511 728.798 42.978 -0.456 re f* 250.489 728.798 0.456 -0.456 re f* 
250.945 728.798 42.978 -0.456 re f* BT 8.037 0 0 8.037 57.031 703.959 Tm 4.087 Tw [(CAN swine )503(6 )2943(0.)5(81)6(\2265.)5(4)7(4)-1( )3248(0.)5(61)6(\22612.)12(5)]TJ 5.016 0 0 5.016 247.069 707.509 Tm (*)Tj 8.037 0 0 8.037 249.463 703.959 Tm 0.004 Tc 4.143 Tw [( 15 )]TJ -23.943 -1.801 TD 0.003 Tc [(US)6( )-780(swine )1064(37 14 )-1007( 24 )]TJ T* 3.584 Tw [(CAN )-503(swine 
8 )192(4.)5(25 )2440(1.)5(67)6(\2269.)5(2)7(9)-1( )-560(14 )]TJ T* 0 Tc (EUR)Tj 5.016 0 0 5.016 73.105 664.075 Tm (#)Tj 8.037 0 0 8.037 75.613 660.525 Tm 0.003 Tc 3.889 Tw [( swine )809(86 )497(1.)5(28 )-1262( )-255(96 )]TJ -2.312 -1.801 TD 0.004 Tc 5.59 Tw [(US)7( cow )3014(181 )1950(120 )4702(0.)6(15)7(\22626)8(00 )1447(62 )]TJ T* 0 Tc (EUR)Tj 5.016 0 0 5.016 73.105 635.119 
Tm (#)Tj 8.037 0 0 8.037 75.613 631.569 Tm 0.004 Tc 4.555 Tw [( cow )1476(86 )660(0.)6(2 )-595( )412(96 )]TJ -2.312 -1.801 TD 0 Tc (EUR)Tj 5.016 0 0 5.016 73.105 620.641 Tm (#)Tj 8.037 0 0 8.037 75.613 617.091 Tm 0.003 Tc 3.329 Tw [( poultry )249(86 )-63(26.)5(9 )-1822( )-815(96 )]TJ ET 55.264 612.404 32.148 -0.456 re f* 87.412 612.404 0.456 -0.456 re f* 87.868 612.404 40.926 -
0.456 re f* 128.794 612.404 0.456 -0.456 re f* 129.25 612.404 34.371 -0.456 re f* 163.621 612.404 0.456 -0.456 re f* 164.077 612.404 42.978 -0.456 re f* 207.055 612.404 0.456 -0.456 re f* 207.511 612.404 42.978 -0.456 re f* 250.489 612.404 0.456 -0.456 re f* 250.945 612.404 42.978 -0.456 re f* BT 2.964 0 0 2.964 57.031 609.304 Tm ( )Tj 8.037 0 0 8.037 57.031 601.245 Tm 0.095 Tw 
[(552 m)8(eas)9(urem)8(ent)12(s)2(.)5( )]TJ 5.016 0 0 5.016 122.752 604.795 Tm (*)Tj 8.037 0 0 8.037 125.203 601.245 Tm -0.003 Tc [(me)-6(d)-7(i)-2(a)-6(n)-7(; )]TJ 5.016 0 0 5.016 153.931 604.795 Tm (#)Tj 8.037 0 0 8.037 156.439 601.245 Tm 0.001 Tc 0.097 Tw [(EUR)-6( = UK, NL, DK, D; )]TJ 5.016 0 0 5.016 241.939 604.795 Tm (\206)Tj 8.037 0 0 8.037 244.504 601.245 Tm 0.002 Tc 
0.096 Tw [(CF)5(U = colo)6(ny)6( )]TJ -23.326 -1.156 TD 0.001 Tc -0.003 Tw [(f)8(o)-3(rming units. )]TJ 1.995 0 0 1.995 57.031 588.223 Tm ( )Tj 8.037 0 0 8.037 57.031 580.383 Tm 0.002 Tc -0.018 Tw [(The lowest m)7(ean value wa)6(s 0.2 \327 1)6(0)]TJ 5.016 0 0 5.016 173.881 583.933 Tm (5)Tj 8.037 0 0 8.037 176.389 580.383 Tm 0 Tc -0.016 Tw [( CFU/)-6(m)]TJ 5.016 0 0 5.016 
202.381 583.933 Tm (3)Tj 8.037 0 0 8.037 204.889 580.383 Tm 0.003 Tc -0.019 Tw [( and the highe)7(st was 26.)12(9 \327 )]TJ -18.397 -1.149 TD 0.004 Tc (10)Tj 5.016 0 0 5.016 65.125 574.699 Tm (5)Tj 8.037 0 0 8.037 67.633 571.149 Tm -0.001 Tc -0.043 Tw [( CFU /m)]TJ 5.016 0 0 5.016 94.993 574.699 Tm (3)Tj 8.037 0 0 8.037 97.558 571.149 Tm 0.003 Tc -0.047 Tw [( \(range 0.)5(0)7(1
\226 2)7(6)-1(0)7(0)-1( \327 1)7(0)]TJ 5.016 0 0 5.016 173.254 574.699 Tm (5)Tj 8.037 0 0 8.037 175.762 571.149 Tm 0 Tc -0.044 Tw [( CFU /)-6(m)]TJ 5.016 0 0 5.016 203.179 574.699 Tm (3)Tj 8.037 0 0 8.037 205.687 571.149 Tm 0.002 Tc -0.046 Tw [(\). )-7(The m)7(easurem)7(ents of)9( the)6( )]TJ -18.496 -1.149 TD -0.005 Tc -0.061 Tw [(me)-8(a)-8(n)-9( v)-9(a)-8(lu)-9(e)-8(s)-6
( do)-9( no)-9(t re)-8(v)-9(e)-8(a)-8(l)-4( d)-9(i)-4(ffe)-8(re)-8(n)-9(t)-4( )-7(e)-8(x)-9(po)-9(su)-9(re)-8( le)-8(v)-9(e)-8(ls )7(in)6( )7(the )7(anim)7(a)-1(l )7(housin)6(gs, )]TJ T* 0.002 Tc 0.01 Tw [(but if)9( data )-7(f)9(r)2(om the 4 Europ)6(e)-1(a)6(n)-2( co)6(untries [96])9( ref)9(l)3(ects real diff)9(erences)8( in)-9( )]TJ 0 -1.156 TD 0.08 Tw [(exp)7(o)-1(sur)10(e)0
(,)5( po)7(ultry)7( housi)12(ng \(m)8(ea)7(n 2)7(6)-1(.)5(9)-1( \327 )7(10)]TJ 5.016 0 0 5.016 199.645 546.94 Tm (5)Tj 8.037 0 0 8.037 202.153 543.39 Tm -0.001 Tc 0.084 Tw [( CFU /m)]TJ 5.016 0 0 5.016 231.565 546.94 Tm (3)Tj 8.037 0 0 8.037 234.073 543.39 Tm [(\) se)-4(e)-4(m)4(s to)-5( h)-5(a)-4(ve)-4( a )]TJ -22.028 -1.149 TD 0.003 Tc 0.08 Tw [(high)7(er ex)7(posur)10(e than 
pi)12(g \(m)8(ean 1.)12(28 \327 1)7(0)]TJ 5.016 0 0 5.016 196.396 537.706 Tm (5)Tj 8.037 0 0 8.037 198.904 534.156 Tm -0.001 Tc 0.084 Tw [( CFU /m)]TJ 5.016 0 0 5.016 228.373 537.706 Tm (3)Tj 8.037 0 0 8.037 230.881 534.156 Tm 0.003 Tc 0.08 Tw [(\) and co)7(w ho)7(usi)12(ng )]TJ -21.631 -1.149 TD -0.004 Tw [(\(m)7(ean 0.2 \327 1)6(0)]TJ 5.016 0 0 5.016 105.823 528.472 Tm (5)Tj 
8.037 0 0 8.037 108.331 524.922 Tm -0.001 Tc -0.001 Tw [( CFU /)-7(m)]TJ 5.016 0 0 5.016 136.432 528.472 Tm (3)Tj 8.037 0 0 8.037 138.94 524.922 Tm (\). )Tj 7.011 0 0 7.011 57.031 516.66 Tm ( )Tj /F5 1 Tf 8.037 0 0 8.037 57.031 507.58 Tm 0.002 Tc -0.004 Tw (Table 7.)Tj /F7 1 Tf 3.447 0.002 TD [( M)5(oulds cou)6(n)-2(t in 10)]TJ 5.016 0 0 5.016 149.599 511.144 Tm (3)Tj 8.037 0 0 
8.037 152.107 507.594 Tm -0.002 Tc 0 Tw ( CFU)Tj 5.016 0 0 5.016 169.72 511.144 Tm (\206)Tj 8.037 0 0 8.037 172.285 507.594 Tm -0.001 Tc (/m)Tj 5.016 0 0 5.016 180.721 511.144 Tm (3)Tj 8.037 0 0 8.037 183.229 507.594 Tm 0.001 Tc -0.003 Tw [(,)3( stationary sa)5(m)6(p)-3(ling. )]TJ 2.964 0 0 2.964 57.031 502.942 Tm ( )Tj 8.037 0 0 8.037 57.031 491.805 Tm 0.003 Tc 2.3 Tw [(cou)7
(n)-1(try housi)12(ng )-1064(N )-681(m)8(ean )-624(rang)7(e )879(ref)10(e)0(rence )]TJ ET 55.264 502.166 32.091 -0.456 re f* 87.355 502.166 0.456 -0.456 re f* 87.811 502.166 40.926 -0.456 re f* 128.737 502.166 0.456 -0.456 re f* 129.193 502.166 34.428 -0.456 re f* 163.621 502.166 0.456 -0.456 re f* 164.077 502.166 42.978 -0.456 re f* 207.055 502.166 0.456 -0.456 re f* 207.511 
502.166 42.978 -0.456 re f* 250.489 502.166 0.456 -0.456 re f* 250.945 502.166 42.978 -0.456 re f* BT 8.037 0 0 8.037 57.031 476.814 Tm 3.584 Tw [(CAN )-503(swine 6 )2489(0.)5(01)6(\22601)7(5)]TJ 5.016 0 0 5.016 203.635 480.364 Tm (*)Tj 8.037 0 0 8.037 206.029 476.814 Tm 0.004 Tc 2.391 Tw [( 0\2260.)13(56 )-1752(15 )]TJ ET 55.264 487.175 32.091 -0.456 re f* 87.355 487.175 0.456 
-0.456 re f* 87.811 487.175 40.926 -0.456 re f* 128.737 487.175 0.456 -0.456 re f* 129.193 487.175 34.428 -0.456 re f* 163.621 487.175 0.456 -0.456 re f* 164.077 487.175 42.978 -0.456 re f* 207.055 487.175 0.456 -0.456 re f* 207.511 487.175 42.978 -0.456 re f* 250.489 487.175 0.456 -0.456 re f* 250.945 487.175 42.978 -0.456 re f* BT 8.037 0 0 8.037 57.031 462.336 Tm 0.003 Tc 
4.144 Tw [(US)6( )-780(swine )1064(34 20 )-1007( 24 )]TJ 0 -1.801 TD 3.584 Tw [(CAN )-503(swine 8 )192(0.)5(88 )2440(0.)5(14)6(\2261.)5(8)7(1)-1( )-560(14 )]TJ T* 0 Tc (EUR)Tj 5.016 0 0 5.016 73.105 436.93 Tm (#)Tj 8.037 0 0 8.037 75.613 433.38 Tm 0.003 Tc 3.889 Tw [( swine )809(68 )497(5.)5(01 )-1262( )-255(96 )]TJ -2.312 -1.801 TD 5.591 Tw [(US)6( cow )2511(65 )1447(19 )4199
(1.)5(7\226)7(160)7(0 )1447(62 )]TJ T* 0 Tc (EUR)Tj 5.016 0 0 5.016 73.105 407.974 Tm (#)Tj 8.037 0 0 8.037 75.613 404.424 Tm 0.004 Tc 4.555 Tw [( cow )1476(68 )1164(6.)6(31 )-595( )412(96 )]TJ -2.312 -1.801 TD 0 Tc (EUR)Tj 5.016 0 0 5.016 73.105 393.496 Tm (#)Tj 8.037 0 0 8.037 75.613 389.946 Tm 0.003 Tc 4.144 Tw [( )815(poultry )1064(68 10 )-1007( 96 )]TJ ET 55.264 385.259 
32.091 -0.456 re f* 87.355 385.259 0.456 -0.456 re f* 87.811 385.259 40.926 -0.456 re f* 128.737 385.259 0.456 -0.456 re f* 129.193 385.259 34.428 -0.456 re f* 163.621 385.259 0.456 -0.456 re f* 164.077 385.259 42.978 -0.456 re f* 207.055 385.259 0.456 -0.456 re f* 207.511 385.259 42.978 -0.456 re f* 250.489 385.259 0.456 -0.456 re f* 250.945 385.259 42.978 -0.456 re f* BT 
2.964 0 0 2.964 57.031 382.159 Tm ( )Tj 8.037 0 0 8.037 57.031 374.043 Tm 0.095 Tw [(317 m)8(eas)9(urem)8(ent)12(s)2(.)5( )]TJ 5.016 0 0 5.016 122.752 377.593 Tm (*)Tj 8.037 0 0 8.037 125.203 374.043 Tm -0.003 Tc [(me)-6(d)-7(i)-2(a)-6(n)-7(; )]TJ 5.016 0 0 5.016 153.931 377.593 Tm (#)Tj 8.037 0 0 8.037 156.439 374.043 Tm 0.001 Tc 0.097 Tw [(EUR)-6( = UK, NL, DK, D; )]TJ 5.016 
0 0 5.016 241.939 377.593 Tm (\206)Tj 8.037 0 0 8.037 244.504 374.043 Tm 0.002 Tc 0.096 Tw [(CF)5(U = colo)6(ny)6( )]TJ -23.326 -1.149 TD 0.001 Tc -0.003 Tw [(f)8(o)-3(rming units. )]TJ 1.995 0 0 1.995 57.031 361.078 Tm ( )Tj 8.037 0 0 8.037 57.031 353.238 Tm -0.002 Tc 0.014 Tw [(Th)-6(e)-5( lo)-6(we)-5(st me)-5(d)-6(i)-1(an)-6( va)-5(lu)-6(e)-5( )7(wa)-5(s )7(0)-6(.)0(0)-6(1)2
( )7(to)-6( 0)-6(.)0(15)-6( \327 10)]TJ 5.016 0 0 5.016 209.962 356.788 Tm (3)Tj 8.037 0 0 8.037 212.47 353.238 Tm -0.001 Tc 0.013 Tw [( CFU/m)]TJ 5.016 0 0 5.016 238.633 356.788 Tm (3)Tj 8.037 0 0 8.037 241.141 353.238 Tm 0.002 Tc 0.01 Tw [( and th)6(e hi)11(g)6(h)-2(est )]TJ -22.908 -1.149 TD 0.073 Tw [(m)8(ean value w)9(a)0(s 20 \327 10)]TJ 5.016 0 0 5.016 138.313 347.554 Tm 
(3)Tj 8.037 0 0 8.037 140.821 344.004 Tm -0.001 Tc 0.077 Tw [( CFU/m)]TJ 5.016 0 0 5.016 167.497 347.554 Tm (3)Tj 8.037 0 0 8.037 170.062 344.004 Tm -0.003 Tc 0.079 Tw [( \(ra)-6(n)-7(g)-7(e)-6( 0\226)-7(16)-7(00)-7( \327 1)-7(0)]TJ 5.016 0 0 5.016 237.892 347.554 Tm (3)Tj 8.037 0 0 8.037 240.4 344.004 Tm 0 Tc 0.076 Tw [( CFU /)-6(m)]TJ 5.016 0 0 5.016 269.755 347.554 Tm (3)Tj 
8.037 0 0 8.037 272.263 344.004 Tm -0.001 Tc 0.077 Tw [(\). T)-7(h)-5(e )]TJ -26.78 -1.149 TD -0.005 Tc -0.068 Tw [(e)-8(x)-9(po)-9(su)-9(re)-8( )-7(d)-9(o)-9(e)-1(s )-7(n)-9(o)-9(t)4( )-7(se)-8(e)-8(m)0( )-7(to diff)9(er between the a)6(n)-1(im)7(al housin)6(gs. Viewing )7(the )]TJ 0 -1.156 TD 0.002 Tc -0.025 Tw [(data f)9(o)-2(r the 4 Eur)9(ope)6(an c)6(o)-2(u)6(n)-2(tries 
al)11(one [9)6(6])9( gives the)6( sam)7(e)-1( im)7(pression of )]TJ 0 -1.149 TD -0.003 Tw [(unif)9(o)-2(rm)7( exposur)9(e)6(.)4( )]TJ 7.011 0 0 7.011 57.031 307.983 Tm ( )Tj /F5 1 Tf 8.037 0 0 8.037 57.031 298.903 Tm -0.004 Tw (Table 8.)Tj /F7 1 Tf 3.447 0.002 TD [( Total endoto)6(x)-2(in in ng/m)]TJ 5.016 0 0 5.016 164.761 302.467 Tm (3)Tj 8.037 0 0 8.037 167.269 298.917 Tm 
0.001 Tc -0.003 Tw [(,)3( stationar)8(y)-3( sam)6(p)-3(ling. )]TJ 2.964 0 0 2.964 57.031 294.322 Tm ( )Tj 8.037 0 0 8.037 57.031 283.128 Tm 0.003 Tc 2.144 Tw [(cou)7(n)-1(try housi)12(ng )-454(N )-1468(m)8(ean )-929(rang)7(e )581(ref)10(e)0(rence )]TJ ET 55.264 293.489 32.946 -0.456 re f* 88.21 293.489 0.456 -0.456 re f* 88.666 293.489 38.817 -0.456 re f* 127.483 293.489 0.456 
-0.456 re f* 127.939 293.489 28.272 -0.456 re f* 156.211 293.489 0.456 -0.456 re f* 156.667 293.489 47.994 -0.456 re f* 204.661 293.489 0.456 -0.456 re f* 205.117 293.489 44.175 -0.456 re f* 249.292 293.489 0.456 -0.456 re f* 249.748 293.489 44.175 -0.456 re f* BT 8.037 0 0 8.037 57.031 268.137 Tm 2.315 Tw [(CAN )-1617(swine 46 )-1149(114)6(4)]TJ 5.016 0 0 5.016 201.127 271.687 
Tm (\206)Tj 8.037 0 0 8.037 203.692 268.137 Tm 0.004 Tc 1.037 Tw [( 43.)6(8)7(\22641)8(31 )-2744(122 )]TJ ET 55.264 278.498 32.946 -0.456 re f* 88.21 278.498 0.456 -0.456 re f* 88.666 278.498 38.817 -0.456 re f* 127.483 278.498 0.456 -0.456 re f* 127.939 278.498 28.272 -0.456 re f* 156.211 278.498 0.456 -0.456 re f* 156.667 278.498 47.994 -0.456 re f* 204.661 278.498 0.456 -
0.456 re f* 205.117 278.498 44.175 -0.456 re f* 249.292 278.498 0.456 -0.456 re f* 249.748 278.498 44.175 -0.456 re f* BT 8.037 0 0 8.037 57.031 253.659 Tm 0.003 Tc 4.712 Tw [(NL swine )2901(168 )440(130 )2419(31\226)7(34)7(3 )426(37 )]TJ 0 -1.801 TD 2.819 Tw [(CAN )-1113(swine 8 )-894(40.)4(4)]TJ 5.016 0 0 5.016 201.127 242.731 Tm (\206)Tj 8.037 0 0 8.037 203.692 239.181 Tm 
0.004 Tc 1.292 Tw [( 21.)6(5)7(\22659.)13(6 )-2993(14 )]TJ -18.248 -1.801 TD 0.003 Tc 4.768 Tw [(US)6( swine )2454(54 )496(200 )-532( )482(24 )]TJ T* 0 Tc (EUR)Tj 5.016 0 0 5.016 73.105 213.775 Tm (#)Tj 8.037 0 0 8.037 75.613 210.225 Tm 0.003 Tc 3.733 Tw [( swine )1922(110 )2461(52.)5(3)6(\22618)7(6.)5(5 )-1567( )-553(96 )]TJ -2.312 -1.801 TD 0 Tc (EUR)Tj 5.016 0 0 5.016 73.105 
199.297 Tm (#)Tj 8.037 0 0 8.037 75.613 195.747 Tm 0.004 Tc 4.398 Tw [( cow )2085(67 )2127(7.)6(4\226)8(63.)6(9 )-901( )113(96 )]TJ -2.312 -1.801 TD 0 Tc (EUR)Tj 5.016 0 0 5.016 73.105 184.819 Tm (#)Tj 8.037 0 0 8.037 75.613 181.269 Tm 0.003 Tc 3.173 Tw [( poultry )859(64 )2405(338.)12(9\2268)7(60.)5(4 )-2127( )-1113(96 )]TJ ET 55.264 176.582 32.946 -0.456 re f* 88.21 176.582 
0.456 -0.456 re f* 88.666 176.582 38.817 -0.456 re f* 127.483 176.582 0.456 -0.456 re f* 127.939 176.582 28.272 -0.456 re f* 156.211 176.582 0.456 -0.456 re f* 156.667 176.582 47.994 -0.456 re f* 204.661 176.582 0.456 -0.456 re f* 205.117 176.582 44.175 -0.456 re f* 249.292 176.582 0.456 -0.456 re f* 249.748 176.582 44.175 -0.456 re f* BT 2.964 0 0 2.964 57.031 173.539 Tm ( )Tj 
8.037 0 0 8.037 57.031 165.423 Tm -0.069 Tw [(517 m)8(easur)10(em)8(ent)12(s)2(.)5( )]TJ 5.016 0 0 5.016 120.073 168.973 Tm (\206)Tj 8.037 0 0 8.037 122.638 165.423 Tm 0.001 Tc -0.067 Tw [(Figure in EU/m)]TJ 5.016 0 0 5.016 172.057 168.973 Tm (3)Tj 8.037 0 0 8.037 174.565 165.423 Tm 0.003 Tc -0.069 Tw [(, transf)10(orm)8(e)0(d to ng/m)]TJ 5.016 0 0 5.016 242.794 168.973 Tm (3)
Tj 8.037 0 0 8.037 245.302 165.423 Tm -0.005 Tc -0.061 Tw [( b)-9(y)-9( dividi)11(ng )7(by )]TJ -23.426 -1.156 TD 0.002 Tc (10; )Tj 5.016 0 0 5.016 69.343 159.682 Tm (#)Tj 8.037 0 0 8.037 71.851 156.132 Tm 0 Tc -0.002 Tw (EUR = UK, NL, DK, D. )Tj 1.995 0 0 1.995 57.031 152.401 Tm ( )Tj 8.037 0 0 8.037 57.031 144.618 Tm 0.002 Tc -0.068 Tw [(The lowest m)7(ean value wa)6(s 7.)4(4 
ng/)11(m)]TJ 5.016 0 0 5.016 173.482 148.168 Tm (3)Tj 8.037 0 0 8.037 175.99 144.618 Tm -0.005 Tc -0.061 Tw [( a)-8(n)-9(d)-9( th)-9(e)-8( h)-9(i)-4(g)-9(h)-9(e)-1(st)11( )7(was )7(1144 )7(n)6(g)-1(/m)]TJ 5.016 0 0 5.016 273.916 148.168 Tm (3)Tj 8.037 0 0 8.037 276.367 144.618 Tm -0.06 Tw (. The )Tj -27.291 -1.156 TD 0.002 Tc 0.131 Tw [(m)7(easurem)7(ents i)11(n)6( Table)6( 8)6
( indic)6(a)-1(te)6( a )7(high)6(er )7(exp)6(o)-2(su)6(re in)6( po)6(ultry )7(ho)6(u)6(s)1(es )]TJ 0 -1.149 TD -0.069 Tw [(\(m)8(ean 338.)5(9)6(\226)-1(8)7(60.)12(4 ng/m)]TJ 5.016 0 0 5.016 136.888 129.643 Tm (3)Tj 8.037 0 0 8.037 139.396 126.093 Tm -0.004 Tc [(\) )-7(a)-7(n)-8(d)-8( )-7(swine)-7( hous)9(es \(m)8(ean 7.4\2261)7(1)0(4)7(4)0( ng/m)]TJ 5.016 0 0 5.016 268.672 
129.643 Tm (3)Tj 8.037 0 0 8.037 271.123 126.093 Tm -0.006 Tc -0.067 Tw (, range )Tj -26.638 -1.149 TD -0.004 Tc -0.005 Tw [(?)-7(\226)-8(41)-8(31)-8( ng)-8(/m)]TJ 5.016 0 0 5.016 99.154 120.409 Tm (3)Tj 8.037 0 0 8.037 101.662 116.859 Tm 0.002 Tc -0.011 Tw [(\) th)6(an )7(cow)8( h)6(ouse)6(s)1( \(m)7(ean)6( 5)6(2)-2(.)4(3)-2(\226)6(186.)11(5 )7(n)6(g)-2(/m)]TJ 5.016 0 0 5.016 
237.721 120.409 Tm (3)Tj 8.037 0 0 8.037 240.229 116.859 Tm [(\). Regarding )7(the )]TJ -22.794 -1.149 TD 0.073 Tw [(Europ)7(ean )7(data s)9(o)7(lely [96])10(,)5( expos)9(ur)10(e in po)7(ultry ho)7(us)9(ing seem)8(s to be t)12(h)-1(e )]TJ 0 -1.156 TD -0.069 Tw [(high)7(est \(m)8(ean 33)7(8.)5(9\226)7(860.)12(4 ng/m)]TJ 5.016 0 0 5.016 161.626 101.884 Tm (3)Tj 8.037 0 0 8.037 
164.134 98.334 Tm -0.005 Tc -0.068 Tw [(\), )-7(se)-8(c)-8(o)-1(n)6(d)-1( high)6(est in swine ho)6(using \(m)7(ean )]TJ -13.326 -1.149 TD 0.003 Tc -0.005 Tw [(52.)5(3)6(\22618)7(6.)5(5 n)7(g)-1(/m)]TJ 5.016 0 0 5.016 111.751 92.65 Tm (3)Tj 8.037 0 0 8.037 114.259 89.1 Tm -0.004 Tw [(\) and lowe)6(st in co)6(w housin)6(g \(m)7(ean )7(7.)4(4\226)6(63.)4(9 n)6(g)-2(/m)]TJ 5.016 0 
0 5.016 275.512 92.65 Tm (3)Tj 8.037 0 0 8.037 278.02 89.1 Tm -0.001 Tc (\). )Tj 10.032 0 0 10.032 57.031 77.858 Tm ( )Tj ET endstream endobj 19 0 obj << /ProcSet [/PDF /Text ] /Font << /F5 5 0 R /F7 6 0 R /F9 7 0 R /F11 13 0 R /F12 20 0 R >> /ExtGState << /GS1 8 0 R >> >> endobj 22 0 obj << /Length 20334 >> stream 1 1 1 rg /GS1 gs 1 -4.507 598.215 846.507 re f BT /F7 1 Tf 
8.037 0 0 8.037 57.031 775.706 Tm 0 0 0 rg 0.002 Tc -0.003 Tw [( )-12006(Expos)8(ure a)6(nd res)8(p)-2(iratory h)6(ealth in )8(f)9(a)-1(rming in tem)7(p)-2(erate zo)6(nes \226 a re)6(vi)11(ew of)9( the literature )]TJ 10.032 0 0 10.032 526.54 775.689 Tm 0 Tc (123)Tj 8.037 0 0 8.037 541.588 775.706 Tm ( )Tj 10.032 0 0 10.032 57.031 747.189 Tm 0.159 Tw [(groups.)-6( The )-6(skin 
prick t)-6(e)1(st)-6( data )-6(fro)-6(m)5( )-6(Fi)-6(nland [10)-6(3)0(] are )]TJ 0 -1.153 TD 0.057 Tw [(difficult to co)-6(mp)-6(are with results )-6(fro)-6(m)5( oth)-6(er studies part)-6(ly )]TJ T* 0 Tw [(due )6(to )6(th)-6(e )6(use of )6(oth)-6(er )6(need)-6(l)-6(e)1(s )6(th)-6(an )6(hyp)-6(od)-6(er)-8(m)11(i)-6(c )6(and part)-6(ly)6( )]TJ T* 0.007 Tw [(due to th)-6(e 
presentati)-6(on in mm)]TJ 6.498 0 0 6.498 177.016 717.004 Tm (2)Tj 10.032 0 0 10.032 180.322 712.476 Tm [( rather than)-6( in mm or )]TJ /F12 1 Tf 8.773 0.002 TD -0.001 Tc [(\225\003)-5(KDOI\003)]TJ /F7 1 Tf -21.063 -1.155 TD 0 Tc 0.132 Tw [(the po)-6(sitive)-5( c)-5(ontrol. Ho)-6(we)-5(ver, the skin)-6( prick reacti)-6(o)0(n)-6( to )]TJ /F9 1 Tf 0 -1.146 TD -0.001 Tc 0.001 Tw 
[(L. dest)-7(ru)-7(ctor)]TJ /F7 1 Tf 5.176 -0.002 TD 0 Tc 0.098 Tw [( was the third)-6( greatest)-6( after cow d)-6(a)1(nder and )]TJ /F9 1 Tf -5.176 -1.151 TD 0.142 Tw [(Candid)-6(a albi)-6(cans)]TJ /F7 1 Tf 7.233 -0.002 TD [(. It i)-6(s)3( wo)-6(rth consi)-6(d)0(erin)-6(g that )-6(for )-6(many )]TJ -7.233 -1.153 TD -0.001 Tc 0.484 Tw [(far)-9(m)4(er)-9(s the )-6(occupati)-7
(onal)-7( expo)-7(sure t)-7(o)-1( allergen)-7(s )-6(also)-7( )]TJ T* 0.001 Tc 0.192 Tw [(influences th)-5(e do)-5(mestic ex)-5(posure due to)-5( an o)-5(f)4(ten clo)-5(s)4(e )]TJ T* 0 Tc 0.29 Tw [(connecti)-6(on b)-6(e)1(tween h)-6(u)-6(m)5(an living quar)-8(t)0(ers and ani)-6(m)5(al)-6( )]TJ 0 -1.148 TD 0.142 Tw [(housin)-6(gs on far)-8(m)5(s. Hinze )]TJ /F9 1 Tf 11.045 0.002 
TD [(et al.)]TJ /F7 1 Tf 2.142 -0.002 TD [( [39] found a signifi)-6(c)1(ant)-6( )]TJ -13.188 -1.153 TD 0.223 Tw [(higher co)-6(ncentration o)-6(f)3( th)-6(e major cow hair allerg)-6(en)-6( in)-6( )]TJ T* 0.002 Tc -0.042 Tw [(corridors)5( and )-6(bedroom)7( of)5( cow f)5(a)3(rm)7(ers)5( with barn and living )]TJ T* 0 Tc 0.023 Tw [(quarters in the same b)-6(uildin)-6(g than in 
far)-8(m)0(s with separat)-6(e)1(d)-6( )]TJ T* 0.153 Tw [(quarters. Stud)-6(ies fro)-6(m)5( Den)-6(m)5(ark [47] an)-6(d Ger)-8(m)5(any [84])-8( )]TJ T* 0.133 Tw [(have sho)-6(w)1(n l)-6(a)1(rge amo)-6(unt)-6(s of mites i)-6(n)0( mattr)-8(esses o)-6(f)-2( pig )]TJ 0 -1.148 TD 0.33 Tw [(far)-8(m)5(er)-8(s. The signi)-6(ficance of th)-6(ese fin)-6(ding con)-6(cerni)-6(ng)-6( )]TJ 
0 -1.153 TD -0.061 Tw [(sen)-6(s)3(itisation i)-6(s)-3( not clear. Despite a larg)6(e)6(r)3( c)6(o)0(n)6(t)5(e)6(n)6(t)5( )7(of)9( m)11(ites)8( in)6( )]TJ T* 0.335 Tw [(the )-6(mattresses of )-6(far)-8(m)5(er)-8(s than of urb)-6(a)1(n dwell)-6(ers t)-6(h)0(e )]TJ T* 0.313 Tw [(prevalence o)-6(f)-2( sen)-6(s)3(iti)-6(sation)-6( was not)-6( hig)-6(her amon)-6(g t)-6(h)0(e )]TJ T* 
0 Tw [(far)-8(m)5(er)-8(s than)-6( i)-6(n)0( the general )-6(population)-6( [84]. )]TJ 0.994 -1.153 TD 0.182 Tw [(During the l)-6(a)-5(st three )-6(year)-8(s sev)-6(e)1(ral st)-6(udi)-6(es h)-6(a)1(ve b)-6(een )]TJ -0.994 -1.148 TD -0.051 Tw [(publish)-6(e)1(d add)-6(r)-2(essi)-6(ng the rel)-6(a)1(tionship bet)-6(w)0(een )-6(sen)-6(s)3(iti)-6(sation)-6( )]TJ 0 -1.153 TD 0.051 
Tw [(and at)-6(opic )-6(diseases and)-6( bei)-6(ng raised o)-6(n)0( a far)-8(m)5(,)-6( )-6(mainl)-6(y)-6( in)-6( )]TJ T* -0.04 Tw [(children [7,)-6( 31)-6(, 58, 87, 88)-6(, 1)-6(16] but al)-6(so)-6( in)-6( adolescents [32,)-6( )]TJ T* -0.027 Tw [(78] and adults [54, 77]. Far)-8(m)5(in)-6(g as the parental occupat)-6(ion)-6( )]TJ T* 0.132 Tw [(was sign)-6(ifi)-6(c)1(antly asso)-
6(ciated with redu)-6(ced risk for ato)-6(pic )]TJ T* -0.045 Tw [(sen)-6(s)3(itisation \(IgE CAP )]TJ /F12 1 Tf 9.29 0.002 TD -0.003 Tc [(\225\003)44(\025\014\003)50(I)3(RU\003)44(RXWGRRU)-8(V\003)44(DOOHUJHQV\003)44(\013)-3(WL)-7(P)8(R)1(W)-7(K)1(\\)-5(\003)]TJ /F7 1 Tf -9.29 -1.148 TD -0.005 Tc -0.063 Tw [(g)-5(r)-7(as)-8(s,)-5( )-6(b)-5(i)-5(r)-7(t)-5(h)-5( )-6(an)-11(d)-5
( )-11(mu)-5(gwort\) \()-7(O)1(R 0.)-5(38, 95% )-6(CI 0.16\226)-5(0.87\) )-6(and )]TJ 0 -1.153 TD 0 Tc -0.017 Tw [(for indoor)-8(s all)-6(e)1(rgens \(hou)-6(se )-6(dust )-6(mite, cat )-6(and dog dander\) )]TJ T* 0.051 Tw [(\(OR 0.1)-6(5, 95)-6(% CI 0.04\2260.)-6(57\) in 404)-6( Swiss children)-6( aged)-6( )]TJ T* -0.028 Tw [(13\22615 year)-8(s. The risk for atopic sen)-6(s)3
(iti)-6(sat)-6(ion was lowest in)-6( )]TJ T* [(children fro)-6(m)5( full-ti)-6(me far)-8(m)0(ers )6(\(adju)-6(sted OR )6(0.2)-6(4, )6(95%)-8( )6(CI )]TJ T* 0.244 Tw [(0.09-0.66\) an)-6(d less reduced in children)-6( fro)-6(m)11( )-6(part-time)-11( )]TJ 0 -1.148 TD -0.062 Tw [(far)-8(m)5(er)-8(s \(adju)-6(sted OR 0.54,)-6( 9)-6(5)0(% CI 0.15\2261.)-6(96)6(\),)6( )6(in)6(d)6(i)5
(c)6(a)6(ting )6(a)6( )]TJ 0 -1.153 TD -0.002 Tc -0.059 Tw [(trend in atopi)-8(c)-7( sen)-8(s)1(iti)-8(sation from)15( )7(children )7(of)7( )7(non-f)7(a)4(rm)9(ing to )]TJ T* 0 Tc 0.068 Tw [(full-ti)-6(me far)-8(m)5(ing parent)-6(s [7)-6(]. Riedl)-6(e)1(r )]TJ /F9 1 Tf 15.534 0 TD -0.001 Tc 0.069 Tw [(et a)-7(l)-1(.)]TJ /F7 1 Tf 2.074 0 TD 0.001 Tc 0.067 Tw [( [87] anal)-5
(ysed)-5( )]TJ -17.608 -1.153 TD 0 Tc -0.017 Tw [(skin prick test)-6( data fro)-6(m)5( 1,1)-6(37 Australi)-6(a)1(n )-6(children aged 8\226)]TJ T* 0.193 Tw [(10 years. They found )-6(a sig)-6(nificant lower)-8( prevalence o)-6(f)-2( )]TJ T* 0.176 Tw [(positiv)-6(e )-6(skin )-6(prick test reaction to)-6( at l)-6(e)-5(ast )-6(one )-6(of ei)-6(ght)-6( )]TJ 0 -1.148 TD 0.33 Tw 
[(co)-6(mmon local allergens i)-6(n)0( children living on a far)-8(m)5( )]TJ 0 -1.153 TD 0.307 Tw [(co)-6(mpared to)-6( children livi)-6(ng outsi)-6(d)0(e far)-8(m)5(s \(18.8% )]TJ /F9 1 Tf 22.347 0 TD -0.002 Tc (vs.)Tj /F7 1 Tf 1.085 0 TD ( )Tj -23.432 -1.153 TD 0 Tc -0.061 Tw [(32.7%, p = 0.0)-6(01\). Further analysi)-6(s)3( o)-6(f)3( th)-6(e data revealed t)-6(h)0(at)-6( )]
TJ T* 0.244 Tw [(regular contact with far)-8(m)0( ani)-6(m)5(als )-6(was associated wit)-6(h)-6( )]TJ T* 0.153 Tw [(reduced ri)-6(sk )-6(of ato)-6(pic )-6(sen)-6(s)3(itisation \(change in OR )-6(fro)-11(m)5( )]TJ T* -0.001 Tc -0.061 Tw [(0.48\2260.7)-7(5 a)-6(f)2(te)-6(r including reg)-7(ular conta)-6(ct w)-6(ith )6(livestock )6(and )]TJ 0 -1.148 TD 0 Tc 0.136 Tw [(poultry in 
the )-6(m)11(ultiv)-6(ariate )-6(logistic regression )-6(mod)-6(e)1(l\). In )]TJ 0 -1.153 TD 0.08 Tw [(contrast t)-6(o)0( th)-6(ese findi)-6(ng)-6(s, t)-6(h)0(e preval)-6(ence of p)-6(o)0(sitiv)-6(e skin)-6( )]TJ T* -0.06 Tw [(prick test react)-6(ion to 1)-6(5)0( stand)-6(a)1(rdized allerg)-6(ens i)-6(n)0( a group of )]TJ T* -0.027 Tw [(707 7\2268 year old children)-6( fr)-8
(o)-6(m)5( Gotland in)-6( Sweden was t)-6(h)0(e )]TJ T* -0.005 Tc -0.063 Tw [(sa)-10(me )-6(i)-11(n)-5( )-6(ch)-5(ildr)-7(en of far)-7(m)6(ers )-6(and non-)-7(far)-7(m)6(ers [58]. How)-5(ever, )]TJ T* 0 Tc 0.511 Tw [(when an)-6(alysi)-6(ng for both)-6( respiratory)-6( sy)-6(mpto)-6(ms )-6(and)-6( )]TJ 0 -1.148 TD 0.102 Tw [(sen)-6(s)3(itisation t)-6(h)0(e risk ratio \()-8(RR\) 
was lo)-6(wer in children)-6( of )]TJ 0 -1.153 TD -0.007 Tc -0.061 Tw [(far)-9(m)4(er)-9(s co)-7(mp)-13(ared to chil)-7(d)-1(ren of n)-7(on-far)-9(m)-2(ers \(RR)7( )6(0.28, 95% )]TJ T* -0.004 Tc -0.064 Tw [(CI )-6(0.09-0.8)-10(8\). Specif)5(i)1(c IgE to 7 comm)7(on aerosolallergens, 6 )]TJ T* 0 Tc 0.064 Tw [(food allergen)-6(s and co)-6(w epit)-6(heliu)-6(m an)-6(d st)-6(orage 
mites was )]TJ T* 0.278 Tw [(measured in )-6(812 children)-6( fro)-6(m)5( Austri)-6(a, Ger)-8(m)5(any )-6(and )]TJ 0 -1.148 TD -0.004 Tc -0.064 Tw [(S)-5(witzer)-6(land)-10(, )-6(a)-9(g)-4(ed )-6(6\2261)-10(3 year)-6(s [88]. The risk for )-6(sensitisation )-67( )]TJ /F5 1 Tf 8.037 0 0 8.037 306.406 749.203 Tm 0.002 Tc -0.004 Tw (Table 9.)Tj /F7 1 Tf 3.447 0.002 TD [( Total 
endoto)6(x)-2(in in ng/m)]TJ 5.016 0 0 5.016 414.136 752.767 Tm (3)Tj 8.037 0 0 8.037 416.644 749.217 Tm 0.001 Tc -0.003 Tw [(,)3( perso)5(n)-3(al sam)6(p)-3(lin)5(g. )]TJ 5.985 0 0 5.985 306.406 741.756 Tm ( )Tj 8.037 0 0 8.037 306.406 727.5 Tm 0.003 Tc 2.378 Tw [(cou)7(n)-1(try housi)12(ng )-14(N )-894(m)8(ean )-851(rang)7(e )659(ref)10(e)0(rence )]TJ ET 1 i 304.639 740.312 
32.946 -0.456 re f* 337.585 740.312 0.456 -0.456 re f* 338.041 740.312 40.641 -0.456 re f* 378.682 740.312 0.456 -0.456 re f* 379.138 740.312 26.676 -0.456 re f* 405.814 740.312 0.456 -0.456 re f* 406.27 740.312 45.315 -0.456 re f* 451.585 740.312 0.456 -0.456 re f* 452.041 740.312 45.372 -0.456 re f* 497.413 740.312 0.456 -0.456 re f* 497.869 740.312 45.429 -0.456 re f* BT 
8.037 0 0 8.037 306.406 707.664 Tm 5.002 Tw [(US)6( swine )2893(54 )1071(200 )-454( )560(24 )]TJ ET 304.639 720.476 32.946 -0.456 re f* 337.585 720.476 0.456 -0.456 re f* 338.041 720.476 40.641 -0.456 re f* 378.682 720.476 0.456 -0.456 re f* 379.138 720.476 26.676 -0.456 re f* 405.814 720.476 0.456 -0.456 re f* 406.27 720.476 45.315 -0.456 re f* 451.585 720.476 0.456 -0.456 re 
f* 452.041 720.476 45.372 -0.456 re f* 497.413 720.476 0.456 -0.456 re f* 497.869 720.476 45.429 -0.456 re f* BT 8.037 0 0 8.037 306.406 688.398 Tm 4.946 Tw [(NL swine )3341(161 )1015(105 )3249(41.)5(4)6(\22631)7(6 )504(80 )]TJ 0 -2.404 TD 5.002 Tw [(US)6( swine )3397(201 )1631(20.)5(2)]TJ 5.016 0 0 5.016 447.994 672.625 Tm (\206)Tj 8.037 0 0 8.037 450.559 669.075 Tm 0.004 Tc 
5.455 Tw [( )1014(14 )]TJ -17.936 -2.397 TD 0.003 Tc 4.946 Tw [(NL swine )3341(350 )511(92 )3249(5.)5(6\226)7(150)7(3 )504(79 )]TJ 0 -2.404 TD 5.002 Tw [(US)6( swine )3397(151 )1319(17.)5(6 )-454( )560(86 )]TJ T* 4.442 Tw [(US)6( poultry )2837(236 )1255(158.)12(9 )3745(0.)5(02)7(4\2263)7(91)7(7 23 )]TJ ET 304.639 604.139 32.946 -0.456 re f* 337.585 604.139 0.456 -0.456 re f* 
338.041 604.139 40.641 -0.456 re f* 378.682 604.139 0.456 -0.456 re f* 379.138 604.139 26.676 -0.456 re f* 405.814 604.139 0.456 -0.456 re f* 406.27 604.139 45.315 -0.456 re f* 451.585 604.139 0.456 -0.456 re f* 452.041 604.139 45.372 -0.456 re f* 497.413 604.139 0.456 -0.456 re f* 497.869 604.139 45.429 -0.456 re f* BT 2.964 0 0 2.964 306.406 601.039 Tm ( )Tj 8.037 0 0 8.037 
306.406 592.923 Tm -0.004 Tw [(115)7(3 m)8(easurem)8(e)7(n)-1(ts.)5( )]TJ 5.016 0 0 5.016 306.406 587.239 Tm (\206)Tj 8.037 0 0 8.037 308.971 583.689 Tm 0.001 Tc -0.003 Tw (Figure in EU/m)Tj 5.016 0 0 5.016 359.416 587.239 Tm (3)Tj 8.037 0 0 8.037 361.924 583.689 Tm 0.002 Tc -0.004 Tw [( ,)4( transf)9(orm)7(e)-1(d to ng/m)]TJ 5.016 0 0 5.016 433.573 587.239 Tm (3)Tj 8.037 0 0 
8.037 436.081 583.689 Tm -0.005 Tw [( by dividing )7(by 1)7(0)-1(. )]TJ 2.964 0 0 2.964 306.406 579.037 Tm ( )Tj 8.037 0 0 8.037 306.406 570.978 Tm 0.001 Tc 0.011 Tw [(The level )7(of)8( the )7(mean values measured f)8(o)-3(r total )7(endotoxin f)8(r)1(om personal)10( )]TJ 0 -1.156 TD 0.002 Tc 0.06 Tw [(sam)7(p)-2(ling is the s)8(a)-1(m)7(e)-1( as the statio)6(nary m)7(eas)8
(urem)7(en)6(ts, lowest m)7(ean 2)6(0)-2(.2 )]TJ 0 -1.149 TD (ng/m)Tj 5.016 0 0 5.016 322.936 556.003 Tm (3)Tj 8.037 0 0 8.037 325.444 552.453 Tm -0.069 Tw [( and high)7(est)12( m)8(ean 200 ng/m)]TJ 5.016 0 0 5.016 413.851 556.003 Tm (3)Tj 8.037 0 0 8.037 416.359 552.453 Tm [( \(rang)7(e )7(?)-7(-)3(39)7(17 n)7(g)-1(/)12(m)]TJ 5.016 0 0 5.016 480.199 556.003 Tm (3)Tj 8.037 0 0 
8.037 482.707 552.453 Tm -0.004 Tc [(\). The m)8(ean values )]TJ -21.936 -1.149 TD 0.002 Tc -0.004 Tw [(ref)9(l)3(ect no diff)9(eren)6(t endoto)6(x)-2(in e)6(x)-2(p)6(o)-2(s)8(u)-2(re in swine- a)6(nd )7(poultry )7(hou)6(sings.)10( )]TJ 18.069 0 0 18.069 306.406 524.352 Tm ( )Tj /F5 1 Tf 8.037 0 0 8.037 306.406 513.109 Tm -0.005 Tw [(Tab)6(l)4(e 10.)]TJ /F7 1 Tf 3.95 0.002 TD 0 
Tc -0.002 Tw ( Respirable endotoxin in ng/m)Tj 5.016 0 0 5.016 435.511 516.673 Tm (3)Tj 8.037 0 0 8.037 438.019 513.123 Tm 0.001 Tc [(,)3( stationary sam)6(p)-3(ling. )]TJ 5.985 0 0 5.985 306.406 505.662 Tm ( )Tj 8.037 0 0 8.037 306.406 491.463 Tm 0.003 Tc 1.563 Tw [(cou)7(n)-1(try housi)12(ng )-1751(N )-1680(m)8(ean )-1624(rang)7(e )-120(ref)10(e)0(rence )]TJ ET 304.639 
504.275 32.946 -0.456 re f* 337.585 504.275 0.456 -0.456 re f* 338.041 504.275 34.086 -0.456 re f* 372.127 504.275 0.456 -0.456 re f* 372.583 504.275 34.086 -0.456 re f* 406.669 504.275 0.456 -0.456 re f* 407.125 504.275 45.087 -0.456 re f* 452.212 504.275 0.456 -0.456 re f* 452.668 504.275 45.087 -0.456 re f* 497.755 504.275 0.456 -0.456 re f* 498.211 504.275 45.087 -0.456 re 
f* BT 8.037 0 0 8.037 306.406 471.627 Tm 4.187 Tw [(US)6( swine )653(3 )284(200 )-1227( )-220(24 )]TJ ET 304.639 484.439 32.946 -0.456 re f* 337.585 484.439 0.456 -0.456 re f* 338.041 484.439 34.086 -0.456 re f* 372.127 484.439 0.456 -0.456 re f* 372.583 484.439 34.086 -0.456 re f* 406.669 484.439 0.456 -0.456 re f* 407.125 484.439 45.087 -0.456 re f* 452.212 484.439 0.456 -
0.456 re f* 452.668 484.439 45.087 -0.456 re f* 497.755 484.439 0.456 -0.456 re f* 498.211 484.439 45.087 -0.456 re f* BT 8.037 0 0 8.037 306.406 452.361 Tm 0 Tc (EUR)Tj 5.016 0 0 5.016 322.48 455.911 Tm (#)Tj 8.037 0 0 8.037 324.988 452.361 Tm 0.003 Tc 3.151 Tw [( swine )624(110 )1248(7.)5(4\226)7(18.)5(9 )-2263( )-1256(96 )]TJ -2.312 -2.404 TD 0.004 Tc 4.852 Tw [(US)7( cow )
2326(216 )695(1.)6(7 )3702(0.)6(01)8(6\2261)8(38 )446(62 )]TJ T* 0 Tc (EUR)Tj 5.016 0 0 5.016 322.48 417.265 Tm (#)Tj 8.037 0 0 8.037 324.988 413.715 Tm 0.004 Tc 3.817 Tw [( cow )787(67 )1411(0.)6(6\226)8(6.)6(7 )-1596( )-589(96 )]TJ -2.312 -2.397 TD 0 Tc (EUR)Tj 5.016 0 0 5.016 322.48 397.999 Tm (#)Tj 8.037 0 0 8.037 324.988 394.449 Tm 0.003 Tc 2.591 Tw [( poultry )-440(64 )
1184(29.)5(6)6(\22671.)12(8 )-2823( )-1816(96 )]TJ ET 304.639 387.368 32.946 -0.456 re f* 337.585 387.368 0.456 -0.456 re f* 338.041 387.368 34.086 -0.456 re f* 372.127 387.368 0.456 -0.456 re f* 372.583 387.368 34.086 -0.456 re f* 406.669 387.368 0.456 -0.456 re f* 407.125 387.368 45.087 -0.456 re f* 452.212 387.368 0.456 -0.456 re f* 452.668 387.368 45.087 -0.456 re f* 
497.755 387.368 0.456 -0.456 re f* 498.211 387.368 45.087 -0.456 re f* BT 2.964 0 0 2.964 306.406 384.268 Tm ( )Tj 8.037 0 0 8.037 306.406 376.152 Tm -0.004 Tw [(460 m)8(eas)9(urem)8(ent)12(s)2(.)5( )]TJ 5.016 0 0 5.016 306.406 370.468 Tm (#)Tj 8.037 0 0 8.037 308.914 366.918 Tm 0 Tc -0.002 Tw [(EUR = UK, NL, )-7(DK, D. )]TJ 2.964 0 0 2.964 306.406 362.323 Tm ( )Tj 8.037 0 0 
8.037 306.406 354.207 Tm 0.001 Tc 0.082 Tw [(Lowest m)6(ean val)10(u)-3(e was )7(0.6 ng/m)]TJ 5.016 0 0 5.016 417.385 357.757 Tm (3)Tj 8.037 0 0 8.037 419.893 354.207 Tm 0.002 Tc 0.081 Tw [( and th)6(e hig)6(h)-2(est )7(was 20)6(0 n)6(g)-2(/m)]TJ 5.016 0 0 5.016 521.752 357.757 Tm (3)Tj 8.037 0 0 8.037 524.26 354.207 Tm 0 Tc 0.09 Tw [(. Th)-4(e )]TJ -27.106 -1.149 TD 0.002 Tc -
0.061 Tw [(rang)6(e was)8( o)6(n)-2(ly f)9(o)6(r on)6(e set )7(of)9( m)7(easu)6(r)2(em)7(ents [62])9( a)6(nd t)11(h)-2(e )7(high)6(est v)6(a)-1(lue )7(was )]TJ 0 -1.156 TD -0.011 Tw [(lower tha)6(n)-2( the )7(hig)6(h)-2(est m)7(ean v)6(a)-1(lue )7(m)7(easured [)9(24])9(. The e)6(xpo)6(sure s)8(eem)7(s to )]TJ 0 -1.149 TD -0.069 Tw [(be high)7(er in po)7(ultry housi)12(ng \(m)8
(ean 2)7(9)-1(.)5(6)-2(\226)7(71.)5(8 n)7(g)-1(/m)]TJ 5.016 0 0 5.016 468.856 329.998 Tm (3)Tj 8.037 0 0 8.037 471.364 326.448 Tm 0 Tc -0.066 Tw [(\) t)-6(h)-4(an in swine- \(m)12(e)11(an )]TJ -20.525 -1.149 TD 0.003 Tc -0.069 Tw [(7.)5(4\226)7(18.)5(9 n)7(g)-1(/m)]TJ 5.016 0 0 5.016 352.576 320.764 Tm (3)Tj 8.037 0 0 8.037 355.084 317.214 Tm -0.004 Tc [(\) )-7(a)-7(nd cow h)7
(ousi)12(ng \()10(m)8(ean 0.6\2266.)12(7 ng/)12(m)]TJ 5.016 0 0 5.016 476.095 320.764 Tm (3)Tj 8.037 0 0 8.037 478.546 317.214 Tm -0.005 Tc -0.068 Tw [(\) based on data )7(f)9(r)2(om )]TJ -21.418 -1.149 TD 0.002 Tc 0.223 Tw [(the Euro)6(pea)6(n)-2( stu)6(dy [9)6(6])9(,)4( althoug)6(h the 3 m)7(easur)9(e)6(m)7(ents in US)5( swine )]TJ 0 -1.156 TD 0.038 Tw [(housi)12(ng [2)7(4])
10( )-7(m)8(ean 200 n)7(g)-1(/m)]TJ 5.016 0 0 5.016 400.741 302.239 Tm (3)Tj 8.037 0 0 8.037 403.249 298.689 Tm 0.001 Tc 0.04 Tw [( do not f)8(i)-5(t into the pattern in the European )]TJ -12.05 -1.149 TD 0.002 Tc [(m)7(easurem)7(ents. )]TJ 18.582 0 0 18.582 306.406 270.188 Tm ( )Tj /F5 1 Tf 8.037 0 0 8.037 306.406 258.832 Tm -0.005 Tw [(Tab)6(l)4(e 11.)]TJ /F7 1 Tf 3.95 0.002 
TD 0 Tc -0.002 Tw ( Respirable endotoxin in ng/m)Tj 5.016 0 0 5.016 435.511 262.396 Tm (3)Tj 8.037 0 0 8.037 438.019 258.846 Tm 0.002 Tc -0.004 Tw [(,)4( personal sa)6(m)7(p)-2(ling. )]TJ 5.985 0 0 5.985 306.406 251.328 Tm ( )Tj 8.037 0 0 8.037 306.406 237.129 Tm 1.634 Tw [(cou)7(n)-1(try housi)12(n)-1(g)6( )-1510(N )-1638(m)8(ean )-1595(rang)7(e )-85(ref)10(e)0(rence )]TJ ET 
304.639 249.941 39.729 -0.456 re f* 344.368 249.941 0.456 -0.456 re f* 344.824 249.941 27.816 -0.456 re f* 372.64 249.941 0.456 -0.456 re f* 373.096 249.941 32.718 -0.456 re f* 405.814 249.941 0.456 -0.456 re f* 406.27 249.941 45.315 -0.456 re f* 451.585 249.941 0.456 -0.456 re f* 452.041 249.941 45.372 -0.456 re f* 497.413 249.941 0.456 -0.456 re f* 497.869 249.941 45.429 -
0.456 re f* BT 8.037 0 0 8.037 306.406 217.293 Tm 2.86 Tw [(D )-1944(swine 96 )-1327(6.)5(7 )1914(0.)5(02)6(\22644)7(4.)5(4 )-1582(83 )]TJ ET 304.639 230.105 39.729 -0.456 re f* 344.368 230.105 0.456 -0.456 re f* 344.824 230.105 27.816 -0.456 re f* 372.64 230.105 0.456 -0.456 re f* 373.096 230.105 32.718 -0.456 re f* 405.814 230.105 0.456 -0.456 re f* 406.27 230.105 45.315 -
0.456 re f* 451.585 230.105 0.456 -0.456 re f* 452.041 230.105 45.372 -0.456 re f* 497.413 230.105 0.456 -0.456 re f* 497.869 230.105 45.429 -0.456 re f* BT 8.037 0 0 8.037 306.406 198.027 Tm 4.251 Tw [(US)6( swine )1894(117 )64(1.)5(7 )-1205( )-191(28 )]TJ 0 -2.404 TD [(US)6( swine )1894(151 )64(1.)5(2 )-1205( )-191(86 )]TJ T* 3.69 Tw [(US)6( poultry )1333(210 )-497(5.)5(9 )
2744(0.)5(03)7(5\2266)7(9.)5(4 )-752(23 )]TJ ET 304.639 152.357 39.729 -0.456 re f* 344.368 152.357 0.456 -0.456 re f* 344.824 152.357 27.816 -0.456 re f* 372.64 152.357 0.456 -0.456 re f* 373.096 152.357 32.718 -0.456 re f* 405.814 152.357 0.456 -0.456 re f* 406.27 152.357 45.315 -0.456 re f* 451.585 152.357 0.456 -0.456 re f* 452.041 152.357 45.372 -0.456 re f* 497.413 
152.357 0.456 -0.456 re f* 497.869 152.357 45.429 -0.456 re f* BT 5.985 0 0 5.985 306.406 146.391 Tm ( )Tj 8.037 0 0 8.037 306.406 137.664 Tm -0.004 Tw [(574 m)8(eas)9(urem)8(ent)12(s)2(.)5( )]TJ 0 -1.525 TD 0.001 Tc -0.045 Tw [(Unlike the )7(broad )7(dispersal in the means f)8(r)1(om the stationar)8(y)-3( samplings, )7(the )]TJ 0 -1.149 TD 0.002 Tc -0.061 Tw [(m)7(ean en)6
(dot)11(oxin)6( )7(m)7(easurem)7(ents f)9(r)2(o)6(m)7( person)6(al sam)7(p)-2(lings )7(are )7(quite )7(unif)9(o)-2(rm )]TJ T* 0.001 Tc -0.031 Tw [(with the lowest mean )7(of)8( 1.7 ng/m)]TJ 5.016 0 0 5.016 412.768 110.491 Tm (3)Tj 8.037 0 0 8.037 415.276 106.941 Tm 0.003 Tc -0.033 Tw [( and th)7(e hi)12(ghest m)8(e)7(an of)10( 6.)5(7 )7(ng/m)]TJ 5.016 0 0 5.016 523.006 110.491 
Tm (3)Tj 8.037 0 0 8.037 525.514 106.941 Tm -0.001 Tc -0.029 Tw [( with )]TJ -27.262 -1.156 TD 0.002 Tc 0.074 Tw [(no in)6(dicatio)6(n )7(of)9( diff)9(erent level)11( of)9( exp)6(o)-2(sur)9(e)-1( b)6(e)-1(twee)6(n swin)6(e)-2(- a)6(nd )7(po)6(u)6(ltry )]TJ 0 -1.149 TD [(housi)11(n)-1(g)]TJ 5.016 0 0 5.016 331.942 91.966 Tm ( )Tj 8.037 0 0 8.037 333.196 88.416 Tm -0.005 Tw [(.)5
(T)4(he r)10(a)0(ng)7(e in m)8(easurem)8(ent)12(s)2( was \(0.)5(0)-1(2)6(\22644)7(4.)12(4 ng/m)]TJ 5.016 0 0 5.016 497.755 91.966 Tm (3)Tj 8.037 0 0 8.037 500.263 88.416 Tm -0.001 Tc (\). )Tj ET endstream endobj 23 0 obj << /ProcSet [/PDF /Text ] /Font << /F5 5 0 R /F7 6 0 R /F9 7 0 R /F12 20 0 R >> /ExtGState << /GS1 8 0 R >> >> endobj 25 0 obj << /Length 15613 >> stream 1 1 1 
rg /GS1 gs 1 -4.507 598.215 846.507 re f BT /F7 1 Tf 10.032 0 0 10.032 57.031 775.709 Tm 0 0 0 rg 0 Tc [(124)-6( )]TJ 8.037 0 0 8.037 282.466 775.722 Tm 0.002 Tc -0.004 Tw [(Om)7(land \330 )]TJ 10.032 0 0 10.032 57.031 71.816 Tm ( )Tj 24.858 67.324 TD 0 Tc 0.006 Tw [(was less for children living on far)-8(m)5(s co)-6(mpared to child)-6(ren )]TJ 0 -1.153 TD 0.011 Tw [(living 
outsid)-6(e far)-8(m)5(s \(OR 0.6)-6(1, 95% CI 0.41\2260.92\) and t)-6(h)0(e )]TJ T* 0.176 Tw [(difference was greatest )-6(for sen)-6(s)3(itisation )-6(to grass pollen.)-6( )]TJ T* 0.244 Tw [(Atopic sensiti)-6(sation was lo)-6(west in chil)-6(d)-6(r)-2(en exposed )-6(to)6( )]TJ T* 0.17 Tw [(stables and consu)-6(m)5(p)-6(tion o)-6(f)3( co)-6(w )-6(milk i)-6(n)0( their first )-6
(y)-6(ear )]TJ 0 -1.148 TD -0.001 Tc -0.059 Tw [(co)-7(mpared t)-7(o)-1( t)-7(hose expo)-7(sed fro)-7(m)4( their first)-7( to their fi)-7(fth)5( ye)5(a)5(r)2( )]TJ 0 -1.153 TD 0.001 Tc (\(12% )Tj /F9 1 Tf 2.46 0 TD -0.002 Tc (vs.)Tj /F7 1 Tf 1.085 0 TD 0 Tc 0.04 Tw [( 29%)-8(\), and t)-6(h)0(e lo)-6(west prevalence of sensi)-6(tisati)-6(o)0(n)-6( )]TJ -3.545 -1.153 TD -0.017 Tw 
[(was )-6(fo)-6(und a)-11(mong children exposed to )-6(stab)-6(les up)-6( to 5 y)-6(e)1(ars )]TJ T* 0 Tw [(of ag)-6(e. Studi)-6(es in chil)-6(dren o)-6(utside Europ)-6(e)1( )-6([31] have )-6(fou)-6(nd )]TJ T* 0.284 Tw [(si)-6(milar result)-6(s. The ri)-6(sk )-6(for a positi)-6(ve skin prick t)-6(e)1(st )]TJ 0 -1.148 TD 0.017 Tw [(reaction in Au)-6(stralian childr)-8(en aged 7
\22612 )-6(years was lower )]TJ 0 -1.153 TD -0.026 Tw [(for chil)-6(dren li)-6(ving on a far)-8(m)0( for at)-6( least on)-6(e year co)-6(mpar)-8(ed)-6( )]TJ T* [(to children wit)-6(h no residenti)-6(al ti)-6(me on)-6( a far)-8(m)11( \(adj)-6(usted OR )]TJ T* 0.193 Tw [(0.47, 95% CI)-8( 0.32\2260.72\), )-6(fro)-6(m)11( on)-6(e of t)-6(wo rural towns )]TJ T* -0.003 Tc -0.065 Tw 
[(included.)-9( )-6(L)-6(ive)-8(stock )-11(far)-11(m)8(s were argued to reduce the risk )-6(f)6(o)3(r )]TJ T* 0 Tc 0.08 Tw [(sen)-6(s)3(itisation.)-6( Data fro)-6(m)5( a )6(q)-6(u)0(estio)-6(nnaire survey )6(o)-6(f)3( )6(1)-6(0,1)-6(63 )]TJ 0 -1.148 TD -0.005 Tc -0.063 Tw [(Bav)-5(a)-4(r)-7(i)-5(a)-10(n)-5( child)-5(ren aged )-6(5\2267 y)-5(ears [116] )-6(seems to )-6(supp)-5
(ort the )]TJ 0 -1.153 TD 0 Tc 0.097 Tw [(argu)-6(ment for an )6(asso)-6(ciation)-6( )6(between )6(livestock far)-8(m)5(s and)-6( )]TJ T* -0.005 Tc -0.063 Tw [(sensitisation. )-6(Am)6(ong )-6(far)-7(m)6(ers\222 children, increasing ex)6(pos)9(u)6(r)4(e)7( )]TJ T* 0 Tc -0.06 Tw [(to livest)-6(ock was relat)-6(e)1(d to a decreasing prevalen)6(ce)6( )8(of)9( )8(a)6(t)5(op)6(ic)6
( )]TJ T* 0.222 Tw [(diseases \(adju)-6(sted OR 0.41)-6(, 95% CI 0.23\2260.74\). As i)-6(n)0( )]TJ T* 0.494 Tw [(smaller child)-6(ren, the same )-6(pattern )-6(of di)-6(fference in)6( )]TJ 0 -1.148 TD 0.057 Tw [(sen)-6(s)3(itisation h)-6(a)1(s been fo)-6(und)-6( in adolescent)-6(s)3( described in)-6( a )]TJ 0 -1.153 TD -0.003 Tc -0.056 Tw [(study fro)-9(m)2( Ca)-8(nada o)-9(f)0
( 1,)-9(199 seco)-9(ndary school )9(students )9(aged )]TJ T* -0.001 Tc -0.043 Tw [(12\22619 year)-9(s [32]. Children raised on far)-9(m)-1(s were less at r)-9(i)-1(sk)-7( )]TJ T* 0 Tc 0.223 Tw [(of being sen)-6(s)-3(itised to any one of 24 co)-6(mmo)-6(n)0( inhalant)-6( )]TJ T* 0.182 Tw [(allergen)-6(s )-6(me)-5(a)-5(s)3(ured )-6(by pric)-5(k test)-6( reacti)-6(o)-6(n, than)-6
( childr)-8(en )]TJ T* -0.005 Tc -0.056 Tw [(r)-7(a)-4(i)-5(s)-2(ed)-5( o)-11(u)-5(t)-5(s)-2(i)-5(d)-11(e far)-13(m)0(s)-8( \()-7(a)-4(d)-5(j)-5(u)-11(st)-5(e)-10(d)-5( O)-5(R)3( 0.57, )7(9)-5(6)-5(%)-2( )7(CI )7(0.46\226)-5(0.7)-5(5\). )]TJ 0 -1.148 TD 0 Tc 0.099 Tw [(Data fro)-6(m)5( a study o)-6(f)3( 1,501)-6( Dani)-6(sh)-6( far)-8(m)5(i)-6(ng st)-6(udent)-6(s and )]TJ 0 -
1.153 TD 0.098 Tw [(rural controls aged 19\22620)-6( years sho)-6(w)0( th)-6(e sa)-11(me tendency)-6( )]TJ T* -0.04 Tw [([78]. The risk )-6(of a )-6(po)-6(sitive p)-6(r)-2(ick test reacti)-6(on to at l)-6(e)1(ast o)-6(n)0(e )]TJ T* 0.017 Tw [(of )-6(five i)-6(nhalant allergen)-6(s \(h)-6(ouse )-6(dust)-6( )-6(mit)-6(e)1(, ti)-6(mothy, )-6(birch,)-6( )]TJ T* 0.097 Tw [(cat and 
d)-6(og\) were lower amo)-6(ng subject)-6(s raised on far)-8(m)0(s )]TJ T* 0.041 Tw [(co)-6(mpared)-6( to subject)-6(s rai)-6(s)3(ed)-6( outsi)-6(d)0(e far)-8(m)5(s)-9( \(OR 0.62,)-6( 95)-6(% )]TJ 0 -1.148 TD 0.216 Tw [(CI 0.39\2260.)-6(98\). Speci)-6(fic Ig)-6(E )-6(m)11(e)1(asureme)-11(nts o)-6(f)3( the same )]TJ 0 -1.153 TD -0.001 Tc 0.012 Tw [(allergen)-7(s sh)-7(o)-7(w)-1
(ed the )-6(same )-6(pattern, altho)-7(u)-7(gh this was n)-7(o)-7(n)0(-)]TJ T* 0 Tc 0.523 Tw [(signi)-6(ficant. S)-7(lightly older)-8( subj)-6(ects were stu)-6(died by)-6( )]TJ T* [(Kilpel\344in)-6(en )]TJ /F9 1 Tf 4.955 0 TD 0.028 Tw [(et)-6( al.)]TJ /F7 1 Tf 2.034 0 TD [( [54]. In)-6( th)-6(eir stud)-6(y in)-6( a )-6(group o)-6(f)3( 1)-6(0,6)-6(67 )]TJ -6.989 -1.153 TD 0.274 
Tw [(Finnish university st)-6(udent)-6(s aged 1)-6(8\22624)-6( years, subj)-6(ects )]TJ T* -0.005 Tc -0.056 Tw [(r)-7(a)-4(i)-5(s)-2(ed)-5( o)-11(n)-5( f)-7(a)-4(r)-13(m)-5(s h)-5(a)-4(d)-5( a r)-7(edu)-5(ced )7(risk )7(o)-5(f)4( )7(a )7(p)-5(h)1(y)-5(s)3(ician diagn)-5(osing )]TJ 0 -1.148 TD 0 Tc 0 Tw [(allergic rhiniti)-6(s and/)-6(or allerg)-6(ic conjun)-6(ctivit)-6(is 
\(adju)-6(sted )-6(OR )]TJ 0 -1.153 TD 0.199 Tw [(0.63, 9)-6(5)0(% )-6(CI 0.50\2260)-6(.79, )-6(p)-6( )199(= )199(0.00)-6(1\) and)-6( for )-6(diagn)-6(osi)-6(n)0(g)-6( )]TJ T* 0.006 Tw [(asth)-6(ma an)-6(d ep)-6(isodic wheezi)-6(ng \(adju)-6(sted OR 0)-6(.71, 9)-6(5)0(%)-8( CI)-8( )]TJ T* 0.097 Tw [(0.54\2260.9)-6(3, p )91(= )97(0.05\). A si)-6(milar protecti)-6(v)0(e effect 
o)-6(f)3( b)-6(e)1(ing )]TJ T* 0.125 Tw [(raised on a far)-8(m)11( was fo)-6(und)-6( in a prospect)-6(ive birth group )]TJ T* -0.051 Tw [(study of )6(5,192)-6( )6(Finnish )6(subjects follo)-6(wed u)-6(p)0( )6(to )6(the age of 31 )]TJ 0 -1.148 TD 0.193 Tw [(years [77]. High parity an)-6(d being a )-6(far)-8(m)5(er)-8(\222s child )-6(was )]TJ 0 -1.153 TD 0.057 Tw [(associat)-6
(ed )-6(wit)-6(h decreased ri)-6(sk o)-6(f)-2( atopy)-6( \(skin prick)-6( test )-6(to )]TJ T* -0.061 Tw [(three o)-6(f)3( the most co)-6(mmon)-6( al)-6(lergens in Finl)-6(and an)-6(d to h)-6(o)0(u)-6(s)3(e )]TJ T* 0 Tw [(dust )-6(mit)-6(e)1(\) \(ad)-6(justed )-6(OR 0.5)-6(0, 95% CI 0)-6(.)0(4)-6(2)1(\2260.60\). )]TJ 0.994 -1.153 TD 0.125 Tw [(The reason )-6(fo)-6(r this p)-6(o)
0(ssibl)-6(e protecti)-6(v)0(e effect )-6(of bein)-6(g)-6( )]TJ -0.994 -1.153 TD -0.057 Tw [(raised )-6(on a farm t)-6(o)0( )-6(sen)-6(s)3(itisat)-6(ion is not cl)-6(ear)-8(, but ex)-6(posure )-6(to )]TJ 0 -1.148 TD -0.001 Tc 0.012 Tw [(i)-7(mmu)-7(ne )-6(mod)-7(ulating )-6(materi)-7(als like bacter)-9(ia or co)-7(m)10(p)-7(onents )]TJ 0 -1.153 TD 0 Tc 0.068 Tw [(of the b)-6
(acteri)-6(a)1( wall, e.g. )-6(en)-6(dotoxin, in early life has been )]TJ T* -0.051 Tw [(sugg)-6(ested as structures o)-6(f)3( i)-6(mportance. )-6(Bact)-6(eria, both gram-)]TJ T* 0.045 Tw [(positiv)-6(e and n)-6(e)1(gative, tog)-6(et)-6(her with endo)-6(toxin, have b)-6(e)-5(en )]TJ T* -0.004 Tc -0.057 Tw [(me)-9(as)-7(u)-4(r)-6(ed)-4( i)-4(n)-4( h)-4(i)-10(g)-4(h)-4( co)-4(n)-
4(c)-9(en)-4(t)-4(r)-6(at)-4(i)-10(o)-4(n)-4(s)-1( i)-4(n)-4( st)-4(a)-9(b)-4(l)-4(e)-3(s)-7( and )7(con)-4(fin)-4(e)-3(ment )]TJ 0 -1.148 TD 0 Tc -0.051 Tw [(building)-6(s [14, 15, 24, 37, 62, 96, 117, 120, )-6(122] and cont)-6(act)-6( )]TJ /F5 1 Tf 8.037 0 0 8.037 57.031 749.203 Tm 0.003 Tc -0.005 Tw [(Tab)6(l)4(e 12.)]TJ /F7 1 Tf 3.95 0.002 TD -0.004 Tw [( Am)7(m)7(o)-9(nia 
in ppm)7(,)4( stationary sam)7(p)-2(lin)6(g. )]TJ 5.985 0 0 5.985 57.031 741.756 Tm ( )Tj 8.037 0 0 8.037 57.031 727.956 Tm 1.258 Tw [(cou)7(n)-1(try housi)12(ng )-2227(N )-2035(m)8(ean )-1971(rang)7(e )-468(ref)10(e)0(rence )]TJ ET 1 i 55.264 740.312 31.92 -0.456 re f* 87.184 740.312 0.456 -0.456 re f* 87.64 740.312 32.661 -0.456 re f* 120.301 740.312 0.456 -0.456 re f* 
120.757 740.312 35.454 -0.456 re f* 156.211 740.312 0.456 -0.456 re f* 156.667 740.312 45.429 -0.456 re f* 202.096 740.312 0.456 -0.456 re f* 202.552 740.312 45.486 -0.456 re f* 248.038 740.312 0.456 -0.456 re f* 248.494 740.312 45.429 -0.456 re f* BT 8.037 0 0 8.037 57.031 709.146 Tm 3.045 Tw [(CAN swine )-156(54 )-659(11.)5(3 )1099(2.)5(8\226)7(27.)5(3 )-901(122 )]TJ ET 
55.264 721.502 31.92 -0.456 re f* 87.184 721.502 0.456 -0.456 re f* 87.64 721.502 32.661 -0.456 re f* 120.301 721.502 0.456 -0.456 re f* 120.757 721.502 35.454 -0.456 re f* 156.211 721.502 0.456 -0.456 re f* 156.667 721.502 45.429 -0.456 re f* 202.096 721.502 0.456 -0.456 re f* 202.552 721.502 45.486 -0.456 re f* 248.038 721.502 0.456 -0.456 re f* 248.494 721.502 45.429 -0.456 
re f* BT 8.037 0 0 8.037 57.031 690.849 Tm 3.825 Tw [(NL swine )1128(172 )121(5.)5(03 )2376(0.)5(23)6(\22628.)12(2 )-624(37 )]TJ 0 -2.277 TD 3.882 Tw [(US)6( swine )681(41 )-326(9.)5(1 )-1574( )-567(24 )]TJ T* [(US)6( swine )681(21 )178(15.)5(9 )-1574( )-567(27 )]TJ T* 3.704 Tw [(CAN )659(swine 8 20.)5(8 )2255(2.)5(8\226)7(38.)5(5)7(5)-1( )-745(14 )]TJ T* 3.201 Tw [(UK )-511
(swine 56 )1248(4.)5(3\226)7(12.)5(1 )447(?\2265)7(8)-1(.)5(3)-1( )-1248(33 )]TJ T* 3.825 Tw [(NL swine )624(56 )1872(4.)5(6\226)7(18.)5(2 )1071(?\2265)7(9)-1(.)5(8)-1( )-624(33 )]TJ T* 3.201 Tw [(DK )-511(swine 56 )1248(5.)5(3\226)7(14.)5(9 )447(?\2264)7(3)-1(.)5(4)-1( )-1248(33 )]TJ T* [(D )-1234(swine 56 )1248(4.)5(5\226)7(14.)5(3 )447(?\2264)7(3)-1(.)5(7)-1( )-1248(33 )]TJ 
T* 4.548 Tw [(US)6( cow )1347(83 )340(6.)5(4 )2602(0.)5(1\226)7(26.)5(1 )99(62 )]TJ T* 4.378 Tw [(UK cow )1177(56 )1922(0.)5(3\226)7(1.)5(3 )1127(?\2265.)5(7 )-71(33 )]TJ T* 4.492 Tw [(NL cow )1291(56 )2036(2.)5(9\226)7(7.)5(7 )1738(?\2261)7(3)-1(.)5(7)-1( )43(33 )]TJ T* 4.449 Tw [(DK )71(cow )1248(56 )1993(1.)5(9\226)7(6.)5(4 )1695(?\2262)7(0)-1(.)5(1)-1( 33 )]TJ T* [(D )-653
(cow )1248(56 )1993(1.)5(9\226)7(7.)5(1 )1695(?\2262)7(9)-1(.)5(3)-1( 33 )]TJ T* [(UK )1298(poultry )1248(56 )2496(8.)5(3\226)7(27.)5(1 )1695(?\2266)7(7)-1(.)5(1)-1( 33 )]TJ T* 3.265 Tw [(NL poultry )64(56 )1312(5.)5(9\226)7(29.)5(6 )511(?\2267)7(2)-1(.)5(9)-1( )-1184(33 )]TJ T* 4.449 Tw [(DK )1298(poultry )1248(56 )2496(6.)5(1\226)7(25.)5(2 )1695(?\2267)7(2)-1(.)5(3)-1( 33 )]
TJ T* [(D )574(poultry )1248(56 )2496(1.)5(6\226)7(20.)5(8 )1695(?\2264)7(3)-1(.)5(3)-1( 33 )]TJ ET 55.264 391.586 31.92 -0.456 re f* 87.184 391.586 0.456 -0.456 re f* 87.64 391.586 32.661 -0.456 re f* 120.301 391.586 0.456 -0.456 re f* 120.757 391.586 35.454 -0.456 re f* 156.211 391.586 0.456 -0.456 re f* 156.667 391.586 45.429 -0.456 re f* 202.096 391.586 0.456 -0.456 re f* 
202.552 391.586 45.486 -0.456 re f* 248.038 391.586 0.456 -0.456 re f* 248.494 391.586 45.429 -0.456 re f* BT 2.964 0 0 2.964 57.031 388.486 Tm ( )Tj 8.037 0 0 8.037 57.031 380.37 Tm -0.005 Tw [(1,)5(05)7(1 m)8(easurem)8(e)7(n)-1(ts.)]TJ 5.985 0 0 5.985 125.146 380.319 Tm ( )Tj 8.037 0 0 8.037 57.031 368.115 Tm -0.025 Tw [(The lowest m)7(ean )7(value w)8(a)-1(s 0.)4(3 )7(pp)6
(m)7( and the hig)6(h)-2(est )7(was 29.)4(6 )7(ppm)7( \(ra)6(nge)6( )]TJ 0 -1.149 TD 0.045 Tw [(0.)5(1\226)7(72.)5(9 )7(ppm)8(\).)5( There m)8(i)4(ght )7(be a t)12(e)0(nd)7(enc)7(y)-1( in t)12(h)-1(e m)8(easur)10(em)8(ents that )7(the)7( )]TJ T* 0 Tc -0.066 Tw [(level of)7( expos)6(ure is higher in poultry houses \()7(m)12(ean )7(1.)16(6)10(\22629.)16(6 )7(ppm)12(,)9( )7(r)7
(ange )14(?\226)]TJ 0 -1.156 TD -0.005 Tc -0.068 Tw [(7)-9(2)-9(.)-3(9)-9( )-7(p)-9(p)-9(m)0(\) )-7(than e)6(x)6(posur)9(e in cow ho)6(u)6(s)1(es \(m)7(ean 0.3\226)6(7.7)6( ppm)7(, range 0.1\226)6(2)6(9)-1(.3 )]TJ 0 -1.149 TD 0.003 Tc 0.087 Tw [(ppm)8(\),)5( and possib)7(l)4(y also in swine hous)9(es \(m)8(ean 4.)5(3)7( to 20.)5(8 ppm)8(,)5( range)7( )]TJ T* -0.005 Tw [(0.)5
(23)6(\22659.)12(8 ppm)8(\).)5( )]TJ T* ( )Tj 0 -1.156 TD ( )Tj /F5 1 Tf 0 -1.151 TD [(Tab)6(l)4(e 13.)]TJ /F7 1 Tf 3.95 0.002 TD -0.004 Tw [( Am)7(m)7(o)-9(nia in ppm)7(,)4( perso)6(n)-2(al sam)7(p)-2(ling. )]TJ 5.985 0 0 5.985 57.031 286.668 Tm ( )Tj 8.037 0 0 8.037 57.031 272.412 Tm 1.548 Tw [(cou)7(n)-1(try housi)12(ng )-1773(N )-1695(m)8(ean )-1646(rang)7(e )-142(ref)10(e)
0(rence )]TJ ET 55.264 285.224 32.889 -0.456 re f* 88.153 285.224 0.456 -0.456 re f* 88.609 285.224 34.029 -0.456 re f* 122.638 285.224 0.456 -0.456 re f* 123.094 285.224 34.086 -0.456 re f* 157.18 285.224 0.456 -0.456 re f* 157.636 285.224 45.087 -0.456 re f* 202.723 285.224 0.456 -0.456 re f* 203.179 285.224 45.144 -0.456 re f* 248.323 285.224 0.456 -0.456 re f* 248.779 
285.224 45.144 -0.456 re f* BT 8.037 0 0 8.037 57.031 252.633 Tm 4.116 Tw [(NL swine )1582(159 )-42(1.)5(7 )950(1\2266.)12(7 )-298(80 )]TJ ET 55.264 265.445 32.889 -0.456 re f* 88.153 265.445 0.456 -0.456 re f* 88.609 265.445 34.029 -0.456 re f* 122.638 265.445 0.456 -0.456 re f* 123.094 265.445 34.086 -0.456 re f* 157.18 265.445 0.456 -0.456 re f* 157.636 265.445 45.087 -0.456 
re f* 202.723 265.445 0.456 -0.456 re f* 203.179 265.445 45.144 -0.456 re f* 248.323 265.445 0.456 -0.456 re f* 248.779 265.445 45.144 -0.456 re f* BT 8.037 0 0 8.037 57.031 233.31 Tm 4.726 Tw [(D swine )2192(100 )1071(10.)5(9 )2064(1.)5(0\226)7(60 )312(83 )]TJ 0 -2.397 TD 4.173 Tw [(US)6( swine )1639(201 )15(5.)5(6 )-1248( )-241(28 )]TJ 0 -2.404 TD [(US)6( swine )1639(151 )518
(5.)5(15 )-1248( )-241(86 )]TJ T* 3.612 Tw [(US)6( poultry )1078(174 )-43(18.)5(4 )198(0\2267)7(5 )-802(23 )]TJ ET 55.264 168.374 32.889 -0.456 re f* 88.153 168.374 0.456 -0.456 re f* 88.609 168.374 34.029 -0.456 re f* 122.638 168.374 0.456 -0.456 re f* 123.094 168.374 34.086 -0.456 re f* 157.18 168.374 0.456 -0.456 re f* 157.636 168.374 45.087 -0.456 re f* 202.723 168.374 
0.456 -0.456 re f* 203.179 168.374 45.144 -0.456 re f* 248.323 168.374 0.456 -0.456 re f* 248.779 168.374 45.144 -0.456 re f* BT 5.985 0 0 5.985 57.031 162.408 Tm ( )Tj 8.037 0 0 8.037 57.031 153.681 Tm -0.005 Tw [(785 m)8(eas)9(urem)8(ent)12(s)2(. )]TJ 0 -1.525 TD 0.039 Tw [(The lowest m)7(ean )7(value w)8(a)-1(s 1.7 p)6(p)6(m)]TJ 5.016 0 0 5.016 176.275 144.976 Tm ( )Tj 8.037 
0 0 8.037 177.871 141.426 Tm [(and the hig)7(h)-1(est)12( was 18.)5(4 p)7(p)-1(m)8(.)5( The )]TJ -15.035 -1.149 TD 0.01 Tw [(rang)6(e was \(0)6(\22675 )7(ppm)7(\).)4( The level o)6(f)9( exposure s)8(eem)7(s to be the sam)7(e)-1( f)9(r)2(om )]TJ 0 -1.156 TD 0.337 Tw [(stationar)9(y)-2( a)6(n)-2(d)6( p)6(e)-1(rson)6(al sam)7(p)-2(lin)6(g)6(s)1( m)7(easurem)7(ents.)11( Like )7
(valu)6(es f)9(r)2(om )]TJ 0 -1.149 TD 0.017 Tw [(stationar)9(y)-2( m)7(easur)9(em)7(ents,)4( the )7(ex)6(pos)8(ure in)6( p)6(oultry )7(ho)6(u)6(s)1(es m)7(ean)6( 18.)11(4 p)6(p)6(m)0( )]TJ T* -0.002 Tc -0.028 Tw [(\(ra)-5(n)-6(g)2(e)-5( 0\226)-6(75)-6( pp)-6(m\) se)-5(e)-5(m)3(s to)-6( be)-5( h)-6(i)-1(ghe)-5(r th)-6(an)-6( in)-6( swine)-5( ho)-6(u)-6(s)-3(e)-5(s)4( me)-5(a)-6
(n)-6( )7(1)-6(.)0(7)-6(\22610)-6(.9)-6( )]TJ T* -0.005 Tc -0.068 Tw [(\(ra)-8(n)-9(g)-1(e)-8( )-7(1)-9(\226)-1(6)-9(0)-9(\))-5( whe)6(n)-1( m)7(easuring p)6(e)-1(rso)6(nal sam)7(p)-1(lings. No)6( data are av)6(ailable )7(f)9(o)-1(r )]TJ 0 -1.177 TD 0.002 Tc -0.004 Tw [(exp)6(o)-2(sur)9(e)-1( in cow )7(hous)8(es. )]TJ ET endstream endobj 26 0 obj << /ProcSet [/PDF /Text ] /Font 
<< /F5 5 0 R /F7 6 0 R /F9 7 0 R >> /ExtGState << /GS1 8 0 R >> >> endobj 28 0 obj << /Length 15005 >> stream 1 1 1 rg /GS1 gs 1 -4.507 598.215 846.507 re f BT /F7 1 Tf 8.037 0 0 8.037 57.031 775.706 Tm 0 0 0 rg 0.002 Tc -0.003 Tw [( )-12006(Expos)8(ure a)6(nd res)8(p)-2(iratory h)6(ealth in )8(f)9(a)-1(rming in tem)7(p)-2(erate zo)6(nes \226 a re)6(vi)11(ew of)9( the 
literature )]TJ 10.032 0 0 10.032 526.54 775.689 Tm 0 Tc (125)Tj 8.037 0 0 8.037 541.588 775.706 Tm ( )Tj 10.032 0 0 10.032 57.031 747.189 Tm 0.244 Tw [(to livesto)-6(c)1(k )-6(and poultry )-6(have been reported in sev)-6(e)1(ral )]TJ 0 -1.153 TD -0.002 Tc -0.059 Tw [(studie)-7(s [87, 88)-8(, 31, 116] a)-7(s)1( a)-7(n)-2( es)-5(senti)-8(al fac)-7(tor )7(to )7(the )7(reduced )]
TJ T* 0 Tc -0.023 Tw [(risk of ato)-6(pic )-6(sen)-6(s)3(itisation amo)-6(ng su)-6(bject)-6(s raised on farms.)-6( )]TJ T* 0.261 Tw [(The drinking of non-past)-6(eurised cow milk)-6( fro)-6(m)5( far)-8(m)5(s )]TJ T* 0.348 Tw [(represent)-6(s)3( an)-6( endotoxin and bacteria exposure t)-6(o)0( t)-6(h)0(e )]TJ 0 -1.148 TD 0.443 Tw [(gastroint)-6(estin)-6(al tract [88] that )-6(m)
11(i)0(g)-6(h)0(t)-6( offer a si)-6(milar)-8( )]TJ 0 -1.153 TD -0.003 Tc -0.065 Tw [(protective )-11(effe)-8(ct towards )-6(sensitisation as exposure to anim)8(a)3(l )]TJ T* -0.011 Tc -0.057 Tw [(housi)-6(ngs. T)-8(h)0(i)-6(s)-3( chal)-6(lenge of)9( )6(ba)7(c)7(t)0(e)7(r)4(ia)7( )6(a)7(n)0(d)6( )6(b)6(act)6(e)7(r)4(i)6(a)7( c)7(o)-5(m)11(p)6(on)6(en)6(ts)10( )]TJ T* 0 Tc 0.017 
Tw [(to the lungs and gastrointestinal tract can activate anti)-6(g)-6(en-)]TJ T* 0.216 Tw [(presenti)-6(ng cel)-6(ls and )-6(give r)-8(i)0(se to )-6(a high)-6( T-helper-1-cell)-6( )]TJ 0 -1.148 TD -0.001 Tc 0.065 Tw [(i)-7(mmu)-7(ne activ)-7(ity by prod)-7(uct)-7(ion o)-7(f)2( tu)-7(mo)-7(ur necro)-7(s)2(is fact)-7(or, )]TJ 0 -1.153 TD 0 Tc 0.034 Tw [(interferon g)-6(a)-5(mma, 
interleu)-6(kin 12, and in)-6(terleukin 18. [88] )]TJ T* 0.153 Tw [(With a high)-6( )-6(T-helper-1-cell i)-6(m)0(mune act)-6(ivity to )-6(allerg)-6(en)-6( )]TJ T* -0.023 Tw [(challeng)-6(e th)-6(e )-6(activation)-6( o)-6(f)3( i)-6(m)0(mu)-6(noglo)-6(bul)-6(in E is less l)-6(i)0(k)-6(e)1(ly )]TJ T* -0.01 Tw [(to appear, thu)-6(s reducing the risk of at)-6(opic sen)-6(s)3
(itisation and)-6( )]TJ T* -0.002 Tc [(disea)-7(se)-7(s. )]TJ 0.994 -1.148 TD ( )Tj /F5 1 Tf 0 -1.152 TD 0.001 Tc 0.187 Tw [(Summary an)-6(d remarks. )]TJ /F7 1 Tf 11.023 -0.002 TD 0.188 Tw [(Mites seem)12( t)-5(o)1( be the m)12(o)-5(st )]TJ -12.017 -1.153 TD 0 Tc 0.392 Tw [(prevalent allergen leading)-6( to sensiti)-6(sat)-6(ion in far)-8(m)5(i)-6(n)0(g)-6( )]TJ T* 0.085 Tw 
[(population)-6(s in)-6( Scandi)-6(navia,)-6( and )-6(amon)-6(g t)-6(h)0(e )-6(storage )-6(mi)-6(tes)]TJ /F9 1 Tf 23.432 0.002 TD ( )Tj /F7 1 Tf -23.432 -1.155 TD -0.005 Tc -0.063 Tw (sensitisation towards )Tj /F9 1 Tf 8.375 0.002 TD [(Lepid)-6(oglyphu)-6(s D)-6(e)0(s)8(t)-1(r)8(u)5(c)6(t)5(or)8( )]TJ /F7 1 Tf 10.42 -0.002 TD -0.013 Tc -0.061 Tw [(are t)-8(h)-2(e )-6(mo)-7
(st )]TJ -18.795 -1.153 TD 0 Tc 0.165 Tw [(prevalent [34,)-6( 35, 36, 45, 60, 61, 100].)-6( There are si)-6(gn)-6(s )]TJ 0 -1.148 TD -0.061 Tw [(indicating t)-6(h)0(at)-6( working expo)-6(sure in far)-8(m)5(in)-6(g also i)-6(n)0(fl)-6(ue)6(n)6(c)1(e)6(s)8( )]TJ 0 -1.153 TD 0.307 Tw [(the do)-6(mestic area [39, 4)-6(7, 84] and t)-6(h)0(ere )-6(might b)-6(e)1( a )]TJ T* 0.318 Tw 
[(protective effect in)-6( bein)-6(g)-6( raised on)-6( a far)-8(m)5( )-6(regard)-6(ing)-6( )]TJ T* 0.064 Tw [(sen)-6(s)3(itisation t)-6(o)0( co)-6(mmon i)-6(n)-6(h)0(alant all)-6(e)1(rgens [7, 31, 32, 54, )]TJ T* 0.149 Tw [(58, 77, 78, 8)-6(4, 87, 88, 1)-6(1)-6(6)0(]. Challenges to bacteria and )]TJ T* -0.017 Tw [(bacteria )-6(struct)-6(ures du)-6(e to ex)-6(posure to )-6(ani)-
6(m)5(al )-6(hou)-6(sing)-6(s )-6([31, )]TJ 0 -1.148 TD 0.085 Tw [(87, 88, 116] and consu)-6(m)5(pti)-6(on of raw co)-6(w )-6(m)11(ilk )-6(mi)-6(ght)-6( be )]TJ 0 -1.153 TD 0.006 Tw [(i)-6(m)11(p)-6(o)0(rtant )6(prot)-6(ective fact)-6(ors [88]. )6( )]TJ /F9 1 Tf 0.994 -1.151 TD ( )Tj /F5 1 Tf 0.773 -1.154 TD 0 Tw [(RESP)-8(IRATORY S)-7(Y)0(MP)-8(TOMS)-7( IN FARMERS )]TJ /F11 1 
Tf 9.949 -1.159 TD ( )Tj /F5 1 Tf -10.722 -1.148 TD 0.233 Tw [(Cro)-6(ss-)-8(section)-7(al studies )-6(of chroni)-6(c bro)-6(n)-1(chitis. )]TJ /F7 1 Tf 20.545 -0.002 TD 0.001 Tc (Data )Tj -21.54 -1.148 TD 0 Tc 0.102 Tw [(fro)-6(m)5( 9,01)-6(7 far)-8(m)11(er)-8(s [105] revealed a sig)-6(nificant effect)-6( of )]TJ 0 -1.153 TD -0.045 Tw [(atopy an)-6(d s)-9(m)5(o)-6(king on th)-6
(e pr)-8(evalen)-6(ce o)-6(f)3( ch)-6(ronic bronchit)-6(is.)-6( )]TJ T* 0.081 Tw [(There was an)-6( increase in)-6( rate/1,000)-6( \(standardised for sex)-6( )]TJ T* -0.017 Tw [(and ag)-6(e\) o)-6(f)3( th)-6(e disease )-6(fro)-6(m)0( 41 in)-6( non-ato)-6(pic non-)-8(smok)-6(er)-8(s )]TJ T* 0.017 Tw [(through 101 i)-6(n)0( atopic n)-6(on-smo)-6(k)0(ers, )-6(and 1)-6(06 in non-
ato)-6(p)0(i)-6(c)-5( )]TJ T* 0.159 Tw [(smok)-6(ers to)-6( 2)-6(57 in )-6(atopic )-6(smok)-6(ers. Lat)-6(e)-5(r studies )-6(fro)-6(m)5( )-6(a )]TJ 0 -1.148 TD 0.352 Tw [(larger group of Finnish )-6(far)-8(m)5(er)-8(s con)-6(s)3(i)-6(s)3(ting o)-6(f)3( 18,3)-6(51 )]TJ 0 -1.153 TD -0.034 Tw [(subjects [104])-8( found that chronic bronchiti)-6(s was associ)-6(at)-6(ed)-6( )]TJ T* 
0.358 Tw [(with atop)-6(y \(RR )-6(1.43\) an)-6(d smo)-6(king \()-8(RR )-6(2.43\). In)-6( a )]TJ T* 0.011 Tw [(Norwegian st)-6(udy of )-6(10,792)-6( far)-8(m)5(er)-8(s [70] the prevalence )-6(o)-6(f)-2( )]TJ T* -0.007 Tc -0.061 Tw [(chronic bron)-7(c)-6(h)-1(itis w)-7(a)-1(s )-6(high)-7(est a)-6(m)4(o)-7(ng )-6(full)-7(-tim)15(e f)8(a)5(rm)10(ers)7( with )]TJ T* 0 Tc 0.034 Tw 
[(livesto)-6(c)1(k prod)-6(uction 11.2% )-6(\(OR 2.48, 95)-6(% CI 1.59\2263.)-6(88\) )]TJ 0 -1.148 TD 0.25 Tw [(and lowest )-6(amo)-6(ng part-ti)-6(m)5(e far)-8(m)5(ers )-6(with no liv)-6(estock)-6( )]TJ 0 -1.153 TD 0.063 Tw [(production)-6( 4.)-6(4%. S)-7(m)5(okin)-6(g)-6( did signi)-6(ficantly in)-6(fluen)-6(c)1(e the )]TJ T* 0.056 Tw [(prevalence o)-6(f)-2( )-7(chronic )-7
(bronchitis -)-8( 5.8% i)-6(n)0( nev)-6(e)1(r )-7(smok)-6(ers )]TJ T* 0.017 Tw [(and 13.5% in )-6(ever smok)-6(ers )-6(\(OR 2.53, 95)-6(% CI 2.13\2262.)-6(99\). )]TJ T* 0.074 Tw [(Full-ti)-6(me far)-8(m)5(er)-8(s with liv)-6(estock production \(8.4%\) had a )]TJ T* -0.005 Tc -0.063 Tw [(higher prevalence of chronic )-6(bronchitis than far)-7(m)6(er)-7(s)9( )6(w)7(i)6(th )6(n)6
(o)6( )]TJ 0 -1.148 TD 0 Tc -0.027 Tw [(livesto)-6(c)1(k prod)-6(uction \(5.9%\) \(OR 1.99)-6(, 95)-6(% CI 1.31\2263)-6(.0)-6(1\). )]TJ 0 -1.153 TD 0.108 Tw [(The highest p)-6(r)-2(evalence of )-6(chronic bronchitis was a)-11(m)5(o)-6(n)0(g)-6( )]TJ T* 0.034 Tw [(far)-8(m)5(er)-8(s with poultry livest)-6(ock \(13.2%\) \(OR 5.05, 95%)-8( CI )]TJ T* 0.028 Tw [(2.33\22611.)-6(0\) 
an)-6(d among )-6(far)-8(m)0(ers with bot)-6(h )-6(cows and hor)-8(ses )]TJ T* 0.045 Tw [(\(13.9%\) \(OR 5.41, 95% CI 2.29\22612.)-6(8\). Iversen )]TJ /F9 1 Tf 19.415 0.002 TD [(et al)]TJ /F7 1 Tf 1.795 -0.002 TD 0.001 Tc [(. [4)-5(9] )]TJ -21.21 -1.148 TD 0 Tc 0.136 Tw [(foun)-6(d in their)-8( study o)-6(f)3( a represent)-6(a)1(tive )-6(sample o)-6(f)3( 1,6)-6(8)-6(5)0( )]TJ 
24.858 35.705 TD 0.125 Tw [(Dani)-6(sh far)-8(m)5(ers that the pr)-8(evalen)-6(ce o)-6(f)3( chronic bronch)-6(itis )]TJ 0 -1.153 TD 0.102 Tw [(was 23.)-6(6%; in far)-8(m)5(er)-8(s aged 31\22650 year)-8(s - 17.9% and)-6( in )]TJ T* 0.153 Tw [(far)-8(m)5(er)-8(s aged )-6(51\22670 y)-6(ears -)-8( 33.0%. The )-6(prevalence was )]TJ 0 -1.148 TD 0.017 Tw [(highest amon)-6(g pig )-6
(far)-8(m)5(ers )-6(\(32.0%\) and )-6(far)-8(m)5(ers wit)-6(h b)-6(oth )]TJ 0 -1.153 TD 0.295 Tw [(dairy product)-6(ion and pig )-6(far)-8(m)5(ing \(28.)-6(4)-6(%\) and lowest )]TJ T* -0.001 Tc -0.061 Tw [(a)-6(m)4(ong d)-7(a)0(iry far)-9(m)4(ers \(17.5)-7(%\) and far)-9(m)4(ers with no )6(livestock )]TJ T* 0 Tc 0.261 Tw [(\(18.6%\). Pig far)-8(m)5(ing \(OR 1.53\) was a risk 
fact)-6(or for)-8( )]TJ T* 0.193 Tw [(chronic bro)-6(n)0(chitis in)-6( a lo)-6(g)-6(i)0(stic regressio)-6(n)0( analy)-6(s)3(i)-6(s)3( wi)-6(th )]TJ T* 0.041 Tw [(correction for age an)-6(d s)-9(m)5(ok)-6(ing. Like th)-6(e Dani)-6(sh dat)-6(a)1(, t)-6(h)0(e )]TJ 0 -1.148 TD 0.001 Tc 0.114 Tw [(prevalence o)-5(f)-1( chronic bron)-5(chitis fro)-5(m)6( Canada [121] was )]TJ 0 -
1.153 TD 0 Tc 0.466 Tw [(highest amo)-6(ng swin)-6(e producer)-8(s when analysi)-6(ng the )]TJ T* 0.142 Tw [(distribution o)-6(f)3( the disease between 249 swin)-6(e producers )]TJ T* -0.006 Tw [(\(15.3%\), 251 grain producers \(7.2%\) and 263 non-far)-8(m)5(i)-6(ng )]TJ T* -0.062 Tw [(subjects \(5.)-6(7)-6(%\). The respir)-8(atory sy)-11(mpto)-6(ms were asso)-6(ciate)6(d)6( )]
TJ 0 -1.148 TD 0 Tw [(with the d)-6(a)1(ily )-6(nu)-6(mber o)-6(f)3( wo)-6(rking hours. )]TJ 0.994 -1.153 TD -0.005 Tc -0.057 Tw [(P)-6(r)-7(ev)-5(al)-5(en)-5(c)-10(e)-4( st)-11(u)-11(d)-5(i)-5(e)-4(s o)-11(f)-2( chroni)-5(c )6(bronchiti)-5(s )6(in swin)-5(e )6(far)-7(m)6(ing)-5( )]TJ -0.994 -1.153 TD -0.056 Tw [(and )6(non-expo)-6(sed )6(control sett)-6(ings )6([16, 113] fro)-
6(m)5( Canada)6( )12(and )]TJ T* 0 Tc 0.131 Tw [(the Neth)-6(erlan)-6(d)0(s have foun)-6(d increased p)-6(r)-2(evalence among)-6( )]TJ T* -0.004 Tw [(subjects )-4(expo)-6(sed to )-4(swine co)-6(nfine)-11(ment b)-6(u)0(i)-6(ldings. Cor)-8(m)5(i)-6(e)1(r )]TJ /F9 1 Tf 0 -1.151 TD -0.062 Tw [(et al.)]TJ /F7 1 Tf 1.938 -0.002 TD -0.06 Tw [( [16] fou)-6(nd a signi)-6(fican)-6(t)0



( higher preval)-6(ence of 17.5%)-8( in)-6( )]TJ -1.938 -1.148 TD -0.001 Tc 0.319 Tw [(expo)-7(sed su)-7(bj)-7(ects co)-7(mp)-7(ared to 11.6% among contr)-9(ols. )]TJ 0 -1.153 TD 0 Tc 0.223 Tw [(Exposed)-6( su)-6(bj)-6(ects working)-6( more than)-6( 3)-6( hours in)-6( swine )]TJ T* 0.045 Tw [(confi)-6(n)0(ement b)-6(uildings h)-6(a)1(d a higher preval)-6(ence o)-6(f)3( chron)-6
(i)0(c )]TJ T* 0.149 Tw [(bronchitis than tho)-6(se worki)-6(ng less hour)-8(s.)-6( Data fro)-6(m)5( t)-6(h)0(e )]TJ T* -0.051 Tw [(Netherlan)-6(ds [)-8(113] based on )-6(analy)-6(s)3(is o)-6(f)3( 23)-6(9 pig far)-8(m)5(er)-8(s )-6(and )]TJ T* 0.011 Tw [(311 rural co)-6(nt)-6(rols revealed )-6(a sig)-6(nifi)-6(cant )-6(h)-6(igher preval)-6(en)-6(ce )]TJ 0 -1.148 TD 0.034 Tw 
[(of chronic bro)-6(n)0(chitis in pig )-6(far)-8(m)5(er)-8(s \(20.2)-6(%\) than controls )]TJ 0 -1.153 TD 0.148 Tw [(\(7.7%\). Atopy in childhoo)-6(d was not associated wit)-6(h the )]TJ T* -0.01 Tw [(prevalence of chronic bronchitis. Dan)-6(u)0(ser )]TJ /F9 1 Tf 16.96 0.002 TD -0.011 Tw [(et al.)]TJ /F7 1 Tf 1.989 -0.002 TD [( [22] found)-6( )]TJ -18.949 -1.153 TD 0.125 Tw 
[(in their )-6(study)-6( of 904)-6( rando)-6(m)6(l)0(y)-6( select)-6(ed )-6(Swiss )-6(far)-8(m)5(er)-8(s a )]TJ T* 0.301 Tw [(prevalence o)-6(f)-2( chronic bro)-6(n)0(chitis )-6(of 16)-6(%, signi)-6(fican)-6(tly )]TJ T* -0.051 Tw [(increasi)-6(ng wit)-6(h age. Ri)-6(sk )-6(factors to chronic bronchitis )-6(were )]TJ /F5 1 Tf 8.037 0 0 8.037 306.406 749.203 Tm -0.026 Tc -0.011 
Tw [(Ta)-8(b)5(l)4(e 14.)]TJ /F7 1 Tf 3.695 0 TD -0.01 Tw [( Preva)-8(l)4(en)-8(ces )8(o)-8(f)9( sensitisation in S)5(cand)-8(i)4(nav)-8(i)4(an f)9(a)-8(rm)7(ing)-8( )8(popula)-7(t)-3(ions t)-25(o)-37( )]TJ -3.695 -1.149 TD 0.002 Tc -0.004 Tw [(f)9(r)2(equent en)6(viro)6(n)6(m)7(ental and o)6(ccu)6(p)6(a)-1(tion allerg)6(ens \(R)9(AS)5(T-tests\).)4( )]TJ 5.985 0 0 5.985 306.406 
732.453 Tm ( )Tj 8.037 0 0 8.037 306.349 720.245 Tm 7.053 Tw [(Allergen Hage-H)8(am)7(sten )4752(Iversen )4284(Kronqvist )]TJ ET 1 i 305.665 731.078 84.702 -0.456 re f* 390.367 731.078 0.456 -0.456 re f* 390.823 731.078 50.787 -0.456 re f* 441.61 731.078 0.456 -0.456 re f* 442.066 731.078 43.719 -0.456 re f* 485.785 731.078 0.456 -0.456 re f* 486.241 731.078 56.031 -0.456 re f* 
BT 8.037 0 0 8.037 306.349 704.969 Tm 0.004 Tc 13.228 Tw [( 198)8(5-8)8(7)0( )9986(199)8(0 )8461(199)8(9 )]TJ ET 0.902 0.902 0.902 rg 306.349 699.5 235.923 -15.333 re f* BT 8.037 0 0 8.037 415.162 689.18 Tm 0 0 0 rg 0 Tc (Mites )Tj ET 0.902 0.902 0.902 rg 305.665 699.5 0.684 -15.276 re f* 0 0 0 rg 305.665 700.013 84.702 -0.456 re f* 0.902 0.902 0.902 rg 305.665 699.557 84.702 -
0.057 re f* 390.367 699.557 0.456 -0.057 re f* 0 0 0 rg 390.367 700.013 0.456 -0.456 re f* 390.823 700.013 50.787 -0.456 re f* 0.902 0.902 0.902 rg 390.823 699.557 50.787 -0.057 re f* 441.61 699.557 0.456 -0.057 re f* 0 0 0 rg 441.61 700.013 0.456 -0.456 re f* 442.066 700.013 43.719 -0.456 re f* 0.902 0.902 0.902 rg 442.066 699.557 43.719 -0.057 re f* 485.785 699.557 0.456 -
0.057 re f* 0 0 0 rg 485.785 700.013 0.456 -0.456 re f* 486.241 700.013 56.031 -0.456 re f* 0.902 0.902 0.902 rg 486.241 699.557 56.031 -0.057 re f* BT 8.037 0 0 8.037 306.349 673.904 Tm 0 0 0 rg 0.003 Tc -0.005 Tw [(L.)5( destructor )-10199(6.)5(8 )-4000(3.)5(2 )-5525(6.)5(6 )]TJ 0 -1.901 TD [(T.)5( putresce)7(n)-1(tia )-9369(4.)5(4 )-4000(1.)5(6 )-5525(6.)5(2 )]TJ 0 -1.908 TD 
[(A.)5( siro )-12596(3.)5(9 )-4000(1.)5(1 )-5525(6.)5(2 )]TJ 0 -1.901 TD [(D.)5( pterony)7(ssinus )-8582(6.)5(0 )-4000(5.)5(9 )-5525(7.)5(3 )]TJ ET 0.902 0.902 0.902 rg 306.349 623.063 235.923 -15.276 re f* BT 8.037 0 0 8.037 398.689 612.743 Tm 0 0 0 rg -0.004 Tw [(Anim)7(al dand)6(ers )]TJ ET 0.902 0.902 0.902 rg 305.665 623.063 0.684 -15.276 re f* BT 8.037 0 0 8.037 306.349 
597.467 Tm 0 0 0 rg 0.004 Tc 13.583 Tw [(Dog 0.)6(9 )8837(0 )8064(3.)6(4 )]TJ T* 0.003 Tc 13.421 Tw [(Cow 3.)5(8 )9426(1.)5(1 )7901(5.)5(7 )]TJ T* 0.004 Tc 12.81 Tw [(S)7(w)3(ine n.)6(d )8816(1.)6(1 )7291(n.)6(d )]TJ ET 0.902 0.902 0.902 rg 306.349 561.959 235.923 -15.276 re f* BT 8.037 0 0 8.037 412.426 551.639 Tm 0 0 0 rg 0.001 Tc (Pollens )Tj ET 0.902 0.902 0.902 rg 305.665 
561.959 0.684 -15.276 re f* BT 8.037 0 0 8.037 306.349 536.363 Tm 0 0 0 rg 0.003 Tc 13.087 Tw [(Birch 1.)5(9 )9092(0.)5(5 )7567(3.)5(9 )]TJ T* 11.868 Tw [(Tim)8(othy 4.)5(9 )7873(1.)5(1 )6348(8.)5(1 )]TJ ET 0.902 0.902 0.902 rg 306.349 516.131 235.923 -15.276 re f* BT 8.037 0 0 8.037 411.97 505.811 Tm 0 0 0 rg [(M)5(oulds )]TJ ET 0.902 0.902 0.902 rg 305.665 516.131 0.684 -
15.276 re f* BT 8.037 0 0 8.037 306.349 490.535 Tm 0 0 0 rg -0.005 Tw [(C.)5( herbarum)8( )-10312(0.)5(9 )-4752(0 )-5525(3.)5(4 )]TJ ET 305.665 485.465 84.702 -0.456 re f* 390.367 485.465 0.456 -0.456 re f* 390.823 485.465 50.787 -0.456 re f* 441.61 485.465 0.456 -0.456 re f* 442.066 485.465 43.719 -0.456 re f* 485.785 485.465 0.456 -0.456 re f* 486.241 485.465 56.031 -0.456 re 
f* BT 2.964 0 0 2.964 306.406 482.416 Tm ( )Tj 8.037 0 0 8.037 306.406 474.29 Tm -0.004 Tw [(n.)4(d.)4( = not det)11(e)-1(rm)7(ined. )]TJ 10.032 0 0 10.032 306.406 463.044 Tm ( )Tj ET endstream endobj 29 0 obj << /ProcSet [/PDF /Text ] /Font << /F5 5 0 R /F7 6 0 R /F9 7 0 R /F11 13 0 R >> /ExtGState << /GS1 8 0 R >> >> endobj 31 0 obj << /Length 14309 >> stream 1 1 1 rg /GS1 gs 
1 -4.507 598.215 846.507 re f BT /F7 1 Tf 10.032 0 0 10.032 57.031 775.709 Tm 0 0 0 rg 0 Tc [(126)-6( )]TJ 8.037 0 0 8.037 282.466 775.722 Tm 0.002 Tc -0.004 Tw [(Om)7(land \330 )]TJ 10.032 0 0 10.032 57.031 747.209 Tm 0 Tc 0 Tw [(crop far)-8(m)5(in)-6(g \(OR 2.3)-6(2, 95%)-8( CI 1.03\2265.2)-6(3)-6(\))-2(, age >60 y)-6(e)1(ars )]TJ 0 -1.153 TD 0.108 Tw [(\(OR 2.40, )-6(95)-6(% 
CI 1.43\2264.)-6(00\), for)-8(m)5(er )-6(smo)-6(k)0(er \(OR 1)-6(.)-6(60, )]TJ T* -0.062 Tw [(95% CI)-8( 1.03-2)-6(.48\) and)-6( >4 ho)-6(urs in)-6( con)-6(f)3(in)-6(ement b)-6(uilding)-6(s a)-11( )]TJ T* 0.199 Tw [(day \(OR 2.)-6(6)-6(1, 95% CI 1.)-6(01\2266.76\). In )-6(non-smo)-6(k)0(ers )-6(the )]TJ T* 0.189 Tw [(prevalence of chronic bron)-6(chitis was sig)-6(nificantly 
mo)-6(re )]TJ 0 -1.148 TD 0.125 Tw [(prevalent)-6( among Swi)-6(s)-3(s )-6(far)-8(m)5(er)-8(s \(12)-6(.0%\) than)-6( amon)-6(g )-6(the )]TJ 0 -1.153 TD -0.023 Tw [(Swiss popul)-6(at)-6(ion \(SAPALDIA\) \(6.8%\) \(a)6(djusted OR 1.)-6(89,)-6( )]TJ T* 0.001 Tc -0.007 Tw [(95% CI)-7( 1.32-)-7(2.95\). A sli)-5(ght)-5(ly lower prevalence )-6(of chron)-5(i)1(c )]TJ T* 0 Tc 0.256 Tw 
[(bronchitis \(9.)-6(4)0(%\) was described in a study fro)-6(m)5( New )]TJ T* 0.25 Tw [(Zealand o)-6(f)3( 1)-6(,706 rando)-11(ml)-6(y sel)-6(ected)-6( far)-8(m)11(er)-8(s [55]. )-6(The )]TJ 0 -1.148 TD 0.063 Tw [(highest preval)-6(ence \(21.1%\) among far)-8(m)5(er)-8(s raising hor)-8(ses )]TJ 0 -1.153 TD 0.176 Tw [(was q)-6(uite int)-6(eresting. Si)-6(gn)-6(ificant risk 
factors to chro)-6(nic )]TJ T* 0.081 Tw [(bronchitis we)-5(re ecze)-11(ma or rhinitis \(O)-5(R 1)-6(.6, 95% CI 1.)-6(1\226)]TJ T* -0.051 Tw [(2.2\), smo)-6(king )-6(\(OR 2.2)-6(, 95% )-6(CI 1.2\226)-6(2.5\), h)-6(a)1(y han)-6(dling \()-8(O)-5(R )]TJ T* -0.04 Tw [(1.6, 95% CI 1.1\2262.3\) and hor)-8(ses \(OR 1.6, 9)-6(5)0(% CI 1.1\2262.5)-6(\). )]TJ T* 0.028 Tw [(In a )-6
(study)-6( o)-6(f)3( )-6(a rando)-11(m )-6(sample o)-6(f)3( )-6(7,496)-6( European)-6( far)-8(m)0(ers )]TJ 0 -1.148 TD -0.06 Tw [(fro)-6(m)5( Den)-6(m)5(ar)-8(k, North)-6(ern Ger)-8(m)5(any, Switzerland and S)-7(p)-6(ain,)-6( )]TJ 0 -1.153 TD 0.091 Tw [([82] no d)-6(a)1(ta )-6(of )-6(chronic br)-8(onchiti)-6(s was )-6(present)-6(e)1(d, )-6(but)-6( the )]TJ T* 0.085 Tw 
[(prevalence of chronic phleg)-6(m)11( )-6(was )-6(signi)-6(ficantly high)-6(er in)-6( )]TJ T* -0.001 Tc -0.026 Tw [(far)-9(m)4(er)-9(s ag)-7(ed 20\22644 y)-7(ears \()-9(9.4, 95%)-9(CI 8.)-7(3-10.5\) co)-7(mp)-7(ared)-7( )]TJ T* 0 Tc 0.341 Tw [(to an ag)-6(ed )-6(mat)-6(c)1(hed)-6( sample o)-6(f)3( the g)-6(e)1(neral Europ)-6(ean)-6( )]TJ T* -0.004 Tc -0.064 Tw [(population)-10
( \(ECRHS\) \(7.5, 95% CI 6.5\2268.5\). Am)7(ong pig )-6(and )]TJ 0 -1.148 TD 0 Tc 0.347 Tw [(poultry far)-8(m)0(ers )6(th)-6(ere was )6(a signi)-6(ficant )6(do)-6(se-respo)-6(n)0(se )]TJ 0 -1.153 TD 0.045 Tw [(relationship b)-6(e)1(tween cough)-6( with phleg)-6(m)5( )-6(and hours in)-6(si)-6(de )]TJ T* -0.001 Tc 0.001 Tw [(ani)-7(m)4(al ho)-7(usi)-7(n)-7(g)-1(s. )]TJ 0.994 -
1.153 TD 0 Tc 0.085 Tw [(Several )-6(studies fro)-11(m)5( France have )-6(focu)-6(sed)-6( on expo)-6(sure )]TJ -0.994 -1.153 TD 0.097 Tw [(fro)-6(m)5( d)-6(a)1(iry farmin)-6(g and)-6( respiratory healt)-6(h. Dalp)-6(hin )]TJ /F9 1 Tf 21.318 0 TD 0.102 Tw [(et al)]TJ /F7 1 Tf 1.858 0 TD 0.006 Tc (. )Tj -23.176 -1.153 TD 0 Tc 0.324 Tw [([20] found a signi)-6(ficant )-6(higher 
preval)-6(ence o)-6(f)3( chro)-6(nic )]TJ 0 -1.148 TD -0.062 Tw [(bronchitis among 250 d)-6(a)1(iry f)9(a)6(rm)11(e)6(r)-2(s)8( )6(\(1)6(2)6(%)3(\) )6(c)6(o)0(m)11(p)6(a)6(r)3(e)6(d)0( )6(to)6( )6(25)6(0)6( )]TJ 0 -1.153 TD 0.051 Tw [(control subjects )6(\(6%\). )6(E)-8(s)3(pecially among)-6( subjects )6(aged 40 )]TJ T* -0.051 Tw [(years or more and )6(in non-s)-9(mokers )6(t)-
6(h)0(e )6(di)-6(sease was frequ)-6(e)-5(nt. )]TJ T* 0.007 Tw [(In a study)-6( fro)-6(m)5( the sa)-11(me gr)-8(oup pu)-6(blish)-6(e)1(d)-6( in 199)-6(8 [18] t)-6(h)0(e )]TJ T* -0.003 Tc -0.065 Tw [(prevalenc)-8(e)-2( )-6(o)-9(f)0( )-11(chronic )-6(bronchitis was )-6(6.4% am)8(ong 265 dairy )]TJ T* -0.006 Tc -0.062 Tw [(far)-8(m)5(er)-8(s co)-6(mp)-12(ared to 0.7% )-6(amo)-6(ng 
149)-6( non-exposed controls)8( )]TJ 0 -1.148 TD 0 Tc 0.045 Tw [(\(OR 11.8)-6(, 95)-6(% CI 1.4\22697.)-6(1\). There was a non-sig)-6(nifi)-6(cant)-6( )]TJ 0 -1.153 TD -0.051 Tw [(increase in the prevalence o)-6(f)3( chronic bronchitis in )-6(smokers,)-6( )]TJ T* 0.025 Tw [(both ex)-6(po)-6(sed and controls,)-6( and th)-6(e effect)-6( of expo)-6(sure was )]TJ T* 0.108 Tw 
[(higher than o)-6(r)-2( equal to the effect o)-6(f)3( smoking on chro)-6(nic )]TJ T* 0.024 Tw [(bronchitis. Lo)-6(gistic regressi)-6(on sh)-6(owed a synergisti)-6(c effect )]TJ T* 0.057 Tw [(of )-6(expo)-6(sure )-6(and s)-9(m)5(oking)-6( o)-6(n)0( chronic cou)-6(gh. In a stu)-6(d)0(y)-6( of )]TJ 0 -1.148 TD -0.005 Tc -0.063 Tw [(r)-7(i)-5(sk )-6(f)-7(actor)-7(s for chronic 
bronchitis am)6(ong 5,703 French dairy )]TJ 0 -1.153 TD 0 Tc 0.04 Tw [(far)-8(m)5(er)-8(s [21] the prevalence was 9.3% an)-6(d signi)-6(ficant risk)-6( )]TJ T* 0.001 Tc -0.007 Tw [(f)4(actors)4( for chronic bronchitis)4( were )-6(m)6(a)-4(le sex, age, )-6(sm)6(oking )]TJ T* 0 Tc -0.009 Tw [(and altitu)-6(de. T)-8(h)0(e preval)-6(ence of chronic bronchitis was 1)-6(2)-5(\226)]TJ 
T* 0.153 Tw [(14% in far)-8(m)5(e)-11(r)-2(s living in d)-6(i)0(stricts l)-6(o)0(cated between 70)-6(0\226)]TJ T* -0.034 Tw [(1,000 )-6(meter)-8(s)3( altitude. The pr)-8(evalen)-6(ce o)-6(f)3( ch)-6(ronic bronchit)-6(is )]TJ 0 -1.148 TD -0.006 Tc -0.055 Tw [(w)-6(a)-5(s studi)-6(ed )7(in 236 )7(livestock)-6( far)-8(m)5(-worker)-8(s \(169 male and 67 )]TJ 0 -1.153 TD 0 Tc -0.06 
Tw [(female\) fro)-6(m)5( )-9(Croatian far)-8(m)0(s raisi)-6(ng dairy cattle an)-6(d horse)6(s)9(,)6( )]TJ T* 0.352 Tw [(and in 165 \(125 )-6(m)11(a)1(l)-6(e)1( and 40 femal)-6(e)1(\) food pack)-6(ing)-6( )]TJ T* (workers.[73])Tj /F9 1 Tf 5.142 0 TD 0.006 Tc (. )Tj /F7 1 Tf 0.687 0 TD 0 Tc 0.182 Tw [(Chroni)-6(c bro)-6(n)0(chitis was )-6(si)-6(gnificantly )-11(more )]TJ -5.83 -
1.153 TD 0.063 Tw [(prevalent amo)-11(ng male far)-8(m)11(-)-8(workers \(21.9)-6(%\) than am)11(o)-6(n)-6(g)0( )]TJ T* 0.318 Tw [(controls \(6.7)-6(%\), \(p )318(< )318(0.05)-6(\) and smok)-6(ers had a hig)-6(her )]TJ 0 -1.148 TD -0.061 Tw [(prevalence o)-6(f)3( chronic bron)-6(chitis \(27.6%\) t)-6(han non-)-8(sm)11(o)6(k)0(e)6(r)3(s)8( )]TJ 0 -1.153 TD 0.443 Tw [(\(6.5%\), 
\(p )443(< )437(0.05\). No )-6(di)-6(fferences )-6(were observed )-6(in )]TJ T* 0.165 Tw [(females, neith)-6(er between far)-8(m)11(-worker)-8(s)3( and controls n)-6(o)0(r )]TJ T* 0 Tw [(between s)-9(m)5(ok)-6(ers and)-6( non-smo)-6(k)0(ers. )]TJ 0.994 -1.153 TD -0.034 Tw [(The effect o)-6(f)3( )-6(smo)-6(king )-6(and gr)-8(ain exp)-6(o)0(sure )-6(was stu)-6(died i)-6(n)0( )]TJ 
-0.994 -1.148 TD -0.061 Tw [(a Can)-6(a)1(dian)-6( su)-6(rvey [11] co)-6(mprising 1,)-6(633 subject)-6(s. )7(In)6( m)11(a)6(le)6(s)8( )]TJ 24.858 65.688 TD -0.023 Tw [(the prev)-6(alence of chroni)-6(c br)-8(onchiti)-6(s was t)-6(h)0(e )-6(same bet)-6(w)-5(een )]TJ 0 -1.153 TD 0.222 Tw [(those ex)-6(posed and non-ex)-6(posed to grain dust, both for )]TJ T* 0.114 Tw [(smok)-6
(ers and)-6( non-smo)-6(k)0(ers.)-6( Among)-6( )6(non-)-8(smo)-6(king femal)-6(e)1(s )]TJ T* -0.009 Tw [(the preval)-6(ence was as in mal)-6(e)1(s equal in grain dust expo)-6(sed)-6( )]TJ T* 0.068 Tw [(\(2.0%\) and non-expo)-6(sed \(2)-6(.1%\), but in female s)-9(m)5(oker)-8(s)3( a )]TJ 0 -1.148 TD -0.026 Tw [(signi)-6(ficant di)-6(fferen)-6(ce in)-6( the prevalence was found)-
6( bet)-6(w)0(een )]TJ 0 -1.153 TD 0.006 Tw [(grain expo)-6(sed)-6( \(13.2%\) and non-expo)-6(sed \()-8(5.9%\) \(OR 3.)-6(55, )]TJ T* 0.193 Tw [(95% CI 1.06-11.30\), sug)-6(g)0(esting an inter)-8(active effect )-6(of )]TJ T* 0.051 Tw [(grain dust exp)-6(o)0(sure and )-6(smoking on chro)-6(nic bronchiti)-6(s in)6( )]TJ T* -0.051 Tw [(wo)-6(men.)-6( Co)-6(ntradictory to )-6(the 
findi)-6(ngs of Chen )]TJ /F9 1 Tf 18.398 0 TD -0.045 Tw [(et al.)]TJ /F7 1 Tf 1.955 0 TD 0.001 Tc -0.052 Tw [( [11] )-6(no)-5( )]TJ -20.352 -1.148 TD 0 Tc 0.065 Tw [(effect of grain)-6( dust expo)-6(sur)-8(e)1( fro)-6(m)5( far)-8(m)5(i)-6(n)-6(g)0( on respirato)-6(r)-2(y)6( )]TJ 0 -1.153 TD 0.307 Tw [(health was o)-6(b)0(served in another Canad)-6(i)0(an survey [67])-8( )]TJ 
T* 0.426 Tw [(involving 92)-6(4 )-6(m)11(a)1(l)-6(e)1(s and)-6( 968 females fro)-6(m)5( a ru)-6(ral )]TJ T* 0.4 Tw [(co)-6(mmunity)-6(. This stu)-6(dy found a signi)-6(ficant effect)-6( of )]TJ T* -0.034 Tw [(smokin)-6(g )6(on )6(respiratory sy)-6(mpto)-6(ms, but )6(no interactive effect)-6( )]TJ T* 0.267 Tw [(of grai)-6(n and)-6( smoki)-6(ng ex)-6(posure,)-6( neith)-6(er 
for )-6(males no)-6(r)-8( )]TJ 0 -1.148 TD 0.001 Tc 0.01 Tw [(females. Kern)-5( )]TJ /F9 1 Tf 5.892 0 TD 0 Tc 0.011 Tw [(et al.)]TJ /F7 1 Tf 2.011 0 TD 0.001 Tc 0.01 Tw [( [53])]TJ /F9 1 Tf 1.932 0 TD ( )Tj /F7 1 Tf 0.261 0 TD 0 Tc 0.011 Tw [(studied the prevalence o)-6(f)3( chron)-6(i)0(c )]TJ -10.097 -1.153 TD 0.051 Tw [(bronchitis in )-6(814 far)-8(m)6(-wor)-8(kers \(738 )-6
(mal)-6(e)1( and 76 fema)-11(le\) )]TJ T* 0.007 Tw [(fro)-6(m)11( far)-8(m)5(s wi)-6(th no breeding)-6( or managin)-6(g livesto)-6(c)1(k and in )]TJ T* 0.136 Tw [(570 )-6(male )-6(and)-6( 65 female )-6(fo)-6(od packin)-6(g workers. Chron)-6(i)0(c )]TJ T* 0.149 Tw [(bronchitis was si)-6(gni)-6(ficantl)-6(y)-6( more preval)-6(ent among)-6( mal)-6(e)1( )]TJ T* 0.557 Tw [(far)-8(m)
5(-worker)-8(s)-3( \(20.9%\) than amon)-6(g controls \(7.4)-6(%\), )]TJ 0 -1.148 TD -0.061 Tw [(\(p )-61(< )-61(0.001\))-8( an)-6(d s)-9(m)5(oker)-8(s)3( h)-6(a)1(d)-6( a hi)-6(gher prevalence of chro)-6(n)-6(i)0(c )]TJ 0 -1.153 TD 0.051 Tw [(bronchitis \(30)-6(.2%\) than)-6( non-smoker)-8(s)3( \(6.9)-6(%\), \(p )51(< )51(0.00)-6(1\),)-6( )]TJ T* 0.024 Tw [(No di)-6(fferences 
were ob)-6(serv)-6(ed in fe)-11(males,)-6( neither between )]TJ T* 0.034 Tw [(far)-8(m)5(-worker)-8(s)3( )-6(and controls n)-6(o)0(r between )-6(smo)-6(k)0(ers and)-6( n)-6(o)0(n-)]TJ T* -0.001 Tc [(smok)-7(ers. )]TJ 0.994 -1.153 TD 0 Tc 0.153 Tw [(One o)-6(f)3( the v)-6(e)1(ry few stud)-6(i)-6(e)1(s to ad)-6(dress other far)-8(m)5(in)-6(g )]TJ -0.994 -1.148 TD -0.045 Tw 
[(expo)-6(sures t)-6(h)0(an swi)-6(n)0(e-, dair)-8(y- or grain exp)-6(o)0(sures in relati)-6(on)-6( )]TJ 0 -1.153 TD 0.148 Tw [(to respirat)-6(ory)-6( sy)-6(mp)-6(to)-6(ms was p)-6(ublished by Zuski)-6(n)0( )]TJ /F9 1 Tf 21.273 0 TD 0.153 Tw [(et al.)]TJ /F7 1 Tf 2.159 0 TD ( )Tj -23.432 -1.153 TD -0.034 Tw [([125]. In their )6(study o)-6(f)3( 135 )-6(female and 3)-6(2)0( mal)-
6(e)1( greenh)-6(o)-6(u)0(se )]TJ T* 0.148 Tw [(workers an)-6(d 51 female an)-6(d 30 male no)-6(n-exposed o)-6(f)3(fice )]TJ T* -0.06 Tw [(workers as co)-6(ntrols they fou)-6(nd a non-)-8(signi)-6(ficant increase in )]TJ T* 0.206 Tw [(chronic bronchitis in both female and mal)-6(e)1( greenh)-6(o)-6(u)0(se )]TJ 0 -1.148 TD -0.001 Tc 0.001 Tw [(workers )-6(co)-7(mp)-7(ared to )-6
(femal)-7(e)-6( and )-6(mal)-7(e)0( con)-7(t)-1(rols. )]TJ 0.994 -1.153 TD -0.059 Tw [(Apart fro)-12(m)4( a Dani)-7(sh st)-7(udy [)-9(100], mo)-7(st stu)-7(dies in fa)5(rm)16(ing)5( )]TJ -0.994 -1.153 TD 0 Tc -0.04 Tw [(population)-6(s concerning)-6( chr)-8(onic bron)-6(chiti)-6(s h)-6(a)1(ve focu)-6(sed on)-6( )]TJ T* -0.001 Tc 0.018 Tw [(far)-9(m)4(er)-9(s who )-6(have been 
in t)-7(h)-1(e trade for y)-7(ears. Sig)-7(s)2(gaar)-9(d )]TJ /F9 1 Tf 22.716 0 TD -0.003 Tc (et )Tj -22.716 -1.153 TD -0.006 Tc (al.)Tj /F7 1 Tf 1.011 0 TD -0.062 Tw [( [100] fo)-6(un)-6(d among )-6(1,90)-6(1 far)-8(m)5(in)-6(g st)-6(ud)-6(ents, o)-6(f)3( )-6(who)-6(m )-6(210 )]TJ -1.011 -1.153 TD 0.001 Tc 0.3 Tw [(were )-6(females and)-5( 407)-5( rural control)-5( ag)-5(ed 
19)-5( years,)-5( a )]TJ 0 -1.148 TD 0 Tc 0.149 Tw [(prevalence o)-6(f)-2( chronic bron)-6(chitis between 0-4.8%. Th)-6(ere )]TJ 0 -1.153 TD 0.057 Tw [(was n)-6(o)0( gend)-6(er difference, )-6(and smoki)-6(ng o)-6(nly signi)-6(fican)-6(tly)6( )]TJ T* -0.005 Tc -0.063 Tw [(i)-5(n)-5(c)-4(r)-7(eas)-8(ed)-5( )-6(t)-5(h)-5(e)-10( )-11(p)-5(r)-2(evalence in t)-5(he )-6(male )-6
(far)-7(m)6(i)-5(ng stud)-5(ent)-5(s \(1.)-5(1)1(% )]TJ /F9 1 Tf T* -0.002 Tc (vs.)Tj /F7 1 Tf 1.08 0 TD 0.001 Tc -0.001 Tw [( 3.)-5(0%\). )]TJ /F9 1 Tf -0.085 -1.153 TD ( )Tj /F5 1 Tf T* 0.022 Tw [(Longitudinal studies of ch)-6(ronic bronch)-6(itis. )]TJ /F7 1 Tf 18.54 0 TD [(Inciden)-5(c)2(e )]TJ -19.534 -1.148 TD 0 Tc 0.125 Tw [(data o)-6(f)3( chroni)-6(c bronchiti)-6(s i)-6
(n)0( far)-8(m)5(in)-6(g set)-6(tings are al)-6(most)-6( )]TJ 0 -1.153 TD 0.051 Tw [(exclu)-6(s)3(ively based upon )-6(stud)-6(ies fro)-6(m)5( Finl)-6(and. Terho )]TJ /F9 1 Tf 21.381 0 TD [(et al.)]TJ /F7 1 Tf 2.051 0 TD ( )Tj -23.432 -1.153 TD -0.023 Tw [([105] followed 6,899 far)-8(m)5(ers with no chr)-8(onic bronchiti)-6(s in )]TJ T* 0.051 Tw [(the begi)-6(nning)-6( for 3)-6
( year)-8(s. S)-7(t)0(andardi)-6(s)3(ed in)-6(cidence rates )-6(o)-6(f)-2( )]TJ T* 0.068 Tw [(chronic bronchitis \(per 1,00)-6(0 far)-8(m)5( year)-8(s\) were 14 amon)-6(g)-6( )]TJ T* 0.142 Tw [(non-smo)-6(king )-6(non-atopic su)-6(bjects, 34 )-6(among ato)-6(pic no)-6(n-)]TJ 0 -1.148 TD 0.051 Tw [(smokin)-6(g su)-6(bj)-6(ects, 3)-6(6)0( amon)-6(g non-atopic )-6(smo)-6(king )-6
(subjects )]TJ 0 -1.153 TD 0.153 Tw [(and 50 a)-11(m)5(on)-6(g atopic )-6(smo)-6(king su)-6(bject)-6(s \(p )153(< )153(0.00)-6(1\). The )]TJ T* 0.267 Tw [(relative risk )-6(of chro)-6(nic br)-8(onchiti)-6(s fro)-6(m)0( incidence d)-6(a)1(ta )]TJ T* 0.341 Tw [(adjust)-6(e)1(d )-6(for age, )-6(sex, )-6(smoking, or ato)-6(py, by logi)-6(st)-6(ic )]TJ T* 0.024 Tw [(regression was 
2.2 for atop)-6(y \(95% CI 1.8\2262.7\) and 2.3 for)-8( )]TJ 0 -1.148 TD -0.003 Tc -0.065 Tw [(s)-6(m)2(okin)-9(g )-6(\(95%)-11( )-6(CI )-6(1.8-2.9\). )-6(I)-11(n)-3( an extension of)6( the analysis in )]TJ ET endstream endobj 32 0 obj << /ProcSet [/PDF /Text ] /Font << /F5 5 0 R /F7 6 0 R /F9 7 0 R >> /ExtGState << /GS1 8 0 R >> >> endobj 34 0 obj << /Length 14419 >> stream 1 
1 1 rg /GS1 gs 1 -4.507 598.215 846.507 re f BT /F7 1 Tf 8.037 0 0 8.037 57.031 775.706 Tm 0 0 0 rg 0.002 Tc -0.003 Tw [( )-12006(Expos)8(ure a)6(nd res)8(p)-2(iratory h)6(ealth in )8(f)9(a)-1(rming in tem)7(p)-2(erate zo)6(nes \226 a re)6(vi)11(ew of)9( the literature )]TJ 10.032 0 0 10.032 526.54 775.689 Tm 0 Tc (127)Tj 8.037 0 0 8.037 541.588 775.706 Tm ( )Tj 10.032 0 0 
10.032 57.031 747.189 Tm 0.068 Tw [(a larger popul)-6(ation of 17,)-6(13)-6(4 subject)-6(s co)-6(mpri)-6(sing o)-6(f)3( d)-6(a)1(ta )]TJ 0 -1.153 TD -0.001 Tc -0.059 Tw [(fro)-7(m)4( po)-7(stal su)-7(rveys in 1975 and 198)-7(1 fro)-7(m)-1( the Finni)-7(s)7(h)5( )8(twin)5( )]TJ T* 0.001 Tc 0.01 Tw (group Terho )Tj /F9 1 Tf 5.25 0.002 TD [(et al)]TJ /F7 1 Tf 1.767 -0.002 TD 0 Tc 
0.011 Tw [(. [104] )-6(fou)-6(nd that )-6(chroni)-6(c bronchiti)-6(s )-6(was )]TJ -7.017 -1.153 TD -0.044 Tw [(related to)-6( atop)-6(y \(RR 1.2)-6(8\), smo)-6(king \()-8(R)2(R 2)-6(.31\) and)-6( far)-8(m)5(i)-6(ng )]TJ T* 0.057 Tw [(\(RR 1.4)-6(5\). The authors con)-6(c)1(luded that t)-6(h)-6(e)1( data support)-6(e)1(d )]TJ 0 -1.148 TD 0.438 Tw [(the \223)6(D)-5(utch 
hypothesi)-6(s\224 on )6(the aetio)-6(logy )6(o)-6(f)3( )6(chro)-6(nic )]TJ 0 -1.153 TD 0.028 Tw [(bronchitis. A )-6(study)-6( al)-6(so b)-6(a)1(sed upo)-6(n d)-6(a)1(ta )-6(fro)-6(m the )-6(Finni)-6(sh)-6( )]TJ T* -0.027 Tw [(twin Regi)-6(stry focu)-6(sed on th)-6(e role of the en)-6(viron)-6(ment in t)-6(h)0(e )]TJ T* 0.239 Tw [(develop)-11(ment of chronic bronchiti)-6(s. )6
(Husman )]TJ /F9 1 Tf 19.028 0.002 TD 0.233 Tw [(et)-6( al.)]TJ /F7 1 Tf 2.239 -0.002 TD 0.001 Tc 0.232 Tw [( [4)-5(2])-7( )]TJ -21.267 -1.153 TD 0 Tc 0.165 Tw [(foun)-6(d the same prevalen)-6(ce of chroni)-6(c bronchitis among)-6( )]TJ 0 -1.148 TD -0.051 Tw [(non-smo)-6(king )-6(far)-8(m)5(er)-8(s \(3.6%)-8(\) as amo)-6(ng cor)-8(r)-2(espondi)-6(ng no)-6(n-)]TJ 0 -1.153 TD 
0.063 Tw [(far)-8(m)5(ing grou)-6(p \(3.4%\). However, the 6 years )6(incid)-6(en)-6(ce )6(o)-6(f)-2( )]TJ T* 0.398 Tw [(chronic bron)-6(chitis was 2.)-6(7% and 0)-6(.)0(7)-6(%)-2(, respectively,)-6( )]TJ T* 0.166 Tw [(\(p )166(< )166(0.001\) i)-6(n)-6(dicating t)-6(h)0(at chronic bron)-6(chitis i)-6(s)3( a wor)-8(k-)]TJ T* 0.324 Tw [(related di)-6(sease amo)-6(ng )-6(far)-8(m)
5(er)-8(s. )-6(Analy)-6(sing )-6(for job)-6(s in)-6( )]TJ T* -0.008 Tc -0.06 Tw [(far)-10(m)3(i)-3(ng )-6(as)-5(soci)-8(at)-3(ed t)-3(o)-2( t)-3(h)-8(e dev)-8(el)-3(op)-8(ment)-3( )-6(of )-6(c)-7(h)3(ronic )6(bronchi)-3(tis, )]TJ 0 -1.148 TD 0 Tc [(Voholen)-6( )]TJ /F9 1 Tf 3.943 0.002 TD -0.001 Tc 0.245 Tw [(et)-7( a)-7(l)-1(.)]TJ /F7 1 Tf 2.256 -0.002 TD 0 Tc [( [115] cond)-6
(ucted )-6(a )-6(study)-6( co)-6(mpri)-6(sing)-6( )-6(of )]TJ -6.199 -1.153 TD 0.116 Tw [(12,056 far)-8(m)5(er)-8(s. The incid)-6(ence o)-6(f)3( chroni)-6(c bronchiti)-6(s was )]TJ T* 0.159 Tw [(2,687 new cases annu)-6(ally )-6(per 100,00)-6(0 far)-8(m)5(ers. )-6(Chro)-6(nic )]TJ T* -0.002 Tc -0.058 Tw [(bronchitis)-5( wa)-7(s)-5( m)9(o)-8(st c)-7(o)-8(mmo)-8(n)-2( a)-7(m)3(ong 
far)-10(m)-2(ers )8(with )8(livestock )]TJ T* 0 Tc 0.041 Tw [(production co)-6(mp)-6(ared to far)-8(m)5(er)-8(s with)-6( grain production)-6(.)-6( In)6( )]TJ T* 0.42 Tw [(livesto)-6(c)1(k pro)-6(duction,)-6( chro)-6(nic bronchiti)-6(s was stro)-6(ng)-6(ly )]TJ 0 -1.148 TD 0.608 Tw [(associat)-6(ed with tending )-6(swin)-6(e. Anal)-6(y)0(sing )-6(for 1)-6(4)0(7)-6( )]TJ 0 -1.153 
TD 0.085 Tw [(characteri)-6(s)3(tics of the )-6(far)-8(m)5(in)-6(g occupatio)-6(n,)-6( the )-12(metho)-6(ds )-6(of )]TJ T* 0.008 Tw [(grain han)-6(dlin)-6(g and drying were the mo)-6(st)-6( i)-6(m)5(portant factors )]TJ T* 0 Tw [(for predi)-6(s)3(po)-6(si)-6(ng far)-8(m)5(ers to)-6( )-6(chronic bron)-6(chitis. )]TJ /F9 1 Tf 0.994 -1.151 TD ( )Tj /F5 1 Tf 0 -1.154 TD 0.176 Tw 
[(Summary an)-7(d remark)-7(s)3(. )]TJ /F7 1 Tf 10.994 -0.002 TD [(The range in)-6( prevalen)-6(ce o)-6(f)-2( )]TJ -11.989 -1.148 TD 0.017 Tw [(chronic bron)-6(chitis in th)-6(e far)-8(m)5(in)-6(g popul)-6(ati)-6(on is )-6(wide, )-6(fr)-8(o)-6(m)11( )]TJ 0 -1.153 TD -0.006 Tw [(2% in female )-6(Canadian no)-6(n-smoking grai)-6(n far)-8(m)5(er)-8(s [11] to )]TJ T* 0.006 Tw [(32% 
in Danish pig far)-8(m)5(ers [70]. Co)-6(mpar)-8(ed to the range in )]TJ T* -0.04 Tw [(prevalence in)-6( )-6(the non-)-8(far)-8(m)5(i)-6(ng control)-6( gro)-6(ups )-6(fro)-6(m)5( )-6(0.7)-6(% in )]TJ T* 0.142 Tw [(French contro)-6(l)0(s \(18\) to 11.6% in Canadi)-6(an controls, t)-6(h)0(e )]TJ T* -0.059 Tw [(prevalence o)-6(f)3( chronic bron)-6(chitis seems to be in)6(c)6(r)3
(e)6(a)1(s)8(e)6(d,)6( )9(als)8(o)6( )]TJ 0 -1.148 TD -0.017 Tc -0.057 Tw [(wh)-6(en co)-6(mp)-6(ar)-8(ed wit)-6(h prevalence )-6(dat)-6(a)1( )-6(fro)-6(m)5( )-6(gen)-6(e)7(ral )6(p)6(o)0(p)6(u)6(l)0(atio)6(n )]TJ 0 -1.153 TD 0 Tc 0 Tw [(s)14(t)5(u)11(d)11(i)5(e)6(s)14( fro)-11(m)5( S)-7(candinavia 3.)-6(0\2264.6% [63, 7)-6(2)0(]. )]TJ 0.994 -1.153 TD 0.199 Tw [(Longitudinal )-
6(studies of chr)-8(onic bronchiti)-6(s in far)-8(m)5(ing)-6( )]TJ -0.994 -1.153 TD 0.001 Tc 0.255 Tw [(population)-5(s suggest that t)-5(h)1(e di)-5(sease is work-related)-5( in)-5( )]TJ T* -0.001 Tc 0.001 Tw [(far)-9(m)4(er)-9(s [42]. )]TJ 0.994 -1.153 TD -0.006 Tc -0.062 Tw [(Fro)-6(m)11( b)-6(o)0(th cro)-6(ss )-6(sectional- and longitudi)-6(nal studies, )-6(atop)-6(y )]TJ -
0.994 -1.148 TD 0 Tc -0.01 Tw [([104, 105],)-6( smo)-6(king [21)-6(,)0( 5)-6(5, 104,)-6( 105], and swine far)-8(ming )]TJ 0 -1.153 TD 0.074 Tw [([49, 115] hav)-6(e)1( been )-6(fo)-6(und )-6(as risk factor)-8(s associat)-6(ed wi)-6(th)-6( )]TJ T* -0.011 Tc -0.057 Tw [(chroni)-6(c bronchiti)-6(s. )-6(Cross-)-8(sectional st)-6(udies )-6(a)7(l)6(on)6(e)7( )6(ha)7(ve)7( )6(re)7(lat)
6(e)7(d)7( )]TJ T* 0 Tc 0.193 Tw [(ecze)-5(ma)-5( or rh)-6(initis [55], )-6(fo)-6(r)-8(m)11(er )-6(smo)-6(king)-6( [22], live)-5(sto)-6(c)1(k)-6( )]TJ T* 0.227 Tw [(production)-6( [7)-6(0], horses [5)-6(5], > )227(4)-6( hours in co)-6(nfi)-6(n)0(ement)-6( )]TJ T* 0 Tw [(building)-6(s [22])-8(, crop handli)-6(n)-6(g)0( [22], hay handling [55] )-6(male )]TJ 0 -1.148 TD -0.06 Tw 
[(gender [21], age [21, 22] an)-6(d altitude of far)-8(m)11(ing [2)-6(1)6(])3( )8(a)6(s)8( )8(ris)8(k)6( )]TJ 0 -1.153 TD 0.034 Tw [(fact)-6(ors an)-6(d in )-6(a longitudin)-6(al)-6( study [104] )-6(work as )-6(a farmer)-8( )]TJ T* -0.001 Tc 0.001 Tw [(was )-6(a risk )-6(fa)-6(ct)-7(or. )]TJ /F9 1 Tf 0.994 -1.151 TD ( )Tj /F5 1 Tf 0 -1.154 TD -0.005 Tc -0.063 Tw [(Cro)-11(ss )-
11(section)-6(a)1(l studies of asthma. )]TJ /F7 1 Tf 14.102 -0.002 TD -0.057 Tw [(The mean )6(prev)-5(alence )]TJ -15.097 -1.153 TD 0 Tc 0.267 Tw [(of asth)-6(ma in)-6( a representative sample )-6(of 1,)-6(685 )-6(Dan)-6(i)0(sh)-6( )]TJ 0 -1.148 TD -0.027 Tw [(far)-8(m)5(er)-8(s [49] was 7.7%, lo)-6(west \(3.6%\) amo)-6(ng far)-8(m)5(er)-8(s aged )]TJ 0 -1.153 TD 0.199 Tw [(30
\22649 an)-6(d hi)-6(ghest \(11)-6(.8%)-8(\) am)11(o)-6(ng )-6(far)-8(m)5(er)-8(s ag)-6(ed 50\22669 )]TJ T* 0.132 Tw [(years. The pr)-8(evalen)-6(ce of asth)-6(ma was hi)-6(ghest a)-11(m)5(ong pig )]TJ T* 0.551 Tw [(far)-8(m)5(er)-8(s \(10.)-6(9%\) althoug)-6(h there was no si)-6(gni)-6(ficant)-6( )]TJ T* 0.21 Tw [(difference in )-6(the prevalence to far)-8(m)5(er)-8(s )-6(with 
no ani)-6(m)0(al )]TJ 0 -1.148 TD 0.222 Tw [(production \(7)-6(.5%\), far)-8(m)5(ers with both swine- and dairy )]TJ 24.858 65.688 TD 0.33 Tw [(production \(6)-6(.4%\) and dai)-6(r)-2(y far)-8(m)5(er)-8(s \(5.5%\). Logist)-6(i)0(c )]TJ 0 -1.153 TD -0.027 Tw [(regression analysis rev)-6(ealed that age \(OR 5)-6(.8, 95% CI 2.8\226)]TJ T* 0.008 Tw [(12.2\) an)-6(d pig)-6( far)-8
(m)5(ing)-6( \(OR 2.0, 95%)-8( CI 2)-6(.)0(0\2263.5\) were r)-8(i)0(sk)-6( )]TJ T* 0 Tw [(fact)-6(ors )-6(for )-6(sel)-6(f)4(-reported )-6(ast)-6(h)-6(m)5(a. The pr)-8(e)-5(v)0(alenc)-5(e)1( o)-6(f)3( a)-5(s)3(t)-6(h)-6(m)5(a )]TJ T* 0.508 Tw [(among far)-8(m)0(ers and aged matched subject)-6(s fro)-6(m)0( a )]TJ 0 -1.148 TD 0.125 Tw [(represent)-6(a)1(tive sample o)-6(f)3
( th)-6(e Dani)-6(sh pop)-6(ulation)-6(s was the )]TJ 0 -1.153 TD -0.034 Tw [(same in the ag)-6(e group 30\22649)-6( years, but sig)-6(nificantly hig)-6(her )]TJ T* 0.074 Tw [(among far)-8(m)5(er)-8(s )6(aged )6(50\2266)-6(9 co)-6(mpared wit)-6(h )6(aged match)-6(e)1(d )]TJ T* 0.057 Tw [(subjects )-6(fro)-6(m)11( )-6(the same )-6(sample \(OR 2.25,)-6( p )57(< )57(0.001\). T)-8
(h)0(e )]TJ T* 0.041 Tw [(life ti)-6(me prev)-6(alence o)-6(f)3( asth)-6(ma in)-6( Norwegian far)-8(m)5(er)-8(s [)-8(69] )]TJ 0 -1.148 TD 0.074 Tw [(was 6.3% and)-6( in the same range as dat)-6(a)1( fro)-6(m)11( the Dani)-6(sh)-6( )]TJ 0 -1.153 TD 0.001 Tc 0.079 Tw [(study [4)-5(9]. The preval)-5(ence for current asth)-5(ma \(now\) was )]TJ T* 0 Tc -0.034 Tw [(3.1%. In the 
Norwegian )-6(stud)-6(y con)-6(s)3(istin)-6(g o)-6(f)3( a po)-6(pulatio)-6(n )-6(of )]TJ T* -0.003 Tc -0.056 Tw [(8,482 far)-11(m)2(er)-11(s and their spou)-9(se)-8(s [69], )9(significant )9(risk )9(factors )]TJ T* 0 Tc 0.08 Tw [(to current ast)-6(h)-6(m)5(a were ast)-6(h)-6(m)5(a among p)-6(a)1(rents or sibli)-6(ngs )]TJ T* 0.011 Tw [(\(OR 2.9, 95%)-8( CI 2.1\2263.9\), asth)-6
(ma as a chi)-6(ld or adolescent )]TJ 0 -1.148 TD -0.006 Tw [(\(OR 2)-6(2.2, 9)-6(5)-6(%)-2( CI 15.)-6(2\22632)-6(.4\), ani)-6(m)5(al)-6( pr)-8(oduction)-6( \(OR )-6(1.6, )]TJ 0 -1.153 TD -0.016 Tw [(95% CI )-5(1.1\2262.)-6(2\) and )-5(age )-5(fro)-6(m)5( )-5(40\2266)-6(9 years \(OR 1.)-6(8 to 4)-6(.6,)-6( )]TJ T* 0 Tw [(95% CI 1.1)-6(\2267)-6(.5\). )]TJ 0.994 -1.153 TD 0.348 
Tw [(The risk o)-6(f)3( having current asth)-11(ma in)-6( non-smo)-6(kers)-9( )]TJ -0.994 -1.153 TD 0.167 Tw [(increased fro)-6(m)5( OR 1)-6( in subject)-6(s wit)-6(h no asth)-6(ma in)-6( the )]TJ T* 0.176 Tw [(family)-6( and)-6( n)-6(o)0( ani)-6(m)5(als,)-6( to)-6( OR 1.9)-6( \(95)-6(%)-2( CI 0.4\2268.9)-6(\) in )]TJ 0 -1.148 TD 0.045 Tw [(subjects with)-6( )-6(asth)-6(ma in 
t)-6(h)0(e )-6(family)-6( and)-6( no)-6( ani)-6(m)5(al)-6(s, t)-6(o)0( OR )]TJ 0 -1.153 TD 0.153 Tw [(2.2 \(95% CI )-6(1.1\2264.2\) in )-6(subject)-6(s with )-6(no asth)-11(ma in)-6( the )]TJ T* -0.002 Tc -0.059 Tw [(fa)-7(mily)-8( and ani)-8(m)3(al)-8( producti)-8(o)-8(n, to O)-7(R)0( 6.3 \(9)-8(5% )7(CI )7(3.1\22613.1\) )]TJ T* -0.005 Tc -0.063 Tw [(i)-5(n)-5( )-6(su)-5(b)-5
(j)-11(ect)-11(s wit)-5(h)1( ani)-5(mal )-6(prod)-5(uction an)-5(d ast)-5(h)-5(m)6(a in th)-5(e family)-5(. )]TJ T* 0 Tc 0.352 Tw [(A co)-6(mbinati)-6(on of ani)-6(m)5(al)-6( production, smokin)-6(g and)-6( a )]TJ T* 0.017 Tw [(positiv)-6(e )-6(famil)-6(y)0( hist)-6(o)0(ry o)-6(f)3( )-6(asth)-6(ma g)-6(a)1(ve an )-6(OR )-6(of 8.1)-6( \(95)-6(%)-8( )]TJ 0 -1.148 TD -0.003 Tc -
0.058 Tw [(CI 4.0\2261)-9(6.2\). T)-6(h)-3(e authors )7(concluded )7(that the )7(data supports )7(a )]TJ 0 -1.153 TD 0 Tc [(hypothesi)-6(s of )-6(an interaction )-6(between gene )-6(and environ)-6(ment )]TJ T* 0.291 Tw [(fact)-6(ors. Figur)-8(es of the prevalence o)-6(f)3( asth)-6(ma in)-6( 1,7)-6(0)-6(6)0( )]TJ T* 0 Tw [(far)-8(m)5(er)-8(s fro)-11(m)5( )-6(New Zealand )-6(of 
current asth)-6(ma expressed )-6(as )]TJ T* 0.301 Tw [(12 )-6(m)11(o)-6(nth ov)-6(erall period prevalence was )-6(much hig)-6(her )]TJ T* 0.176 Tw [(\(11.8%\) than)-6( that observ)-6(e)-5(d in Scandin)-6(avia \(2.1%\) [56].)6( )]TJ 0 -1.148 TD 0.011 Tw [(Despite thi)-6(s consid)-6(erably hi)-6(gher preval)-6(en)-6(ce in th)-6(e )-6(far)-8(m)0(ers )]TJ 0 -1.153 TD 0.318 Tw 
[(fro)-6(m)5( New Zealand, th)-6(e p)-6(r)-2(evalence was less than the )]TJ T* 0.085 Tw [(prevalence o)-6(f)-2( asth)-6(ma )-6(measured in the general populati)-6(on )]TJ T* 0.193 Tw [(\(15%\). Only for far)-8(m)5(er)-8(s o)-6(ccupied wit)-6(h horse breedi)-6(n)-6(g/ )]TJ T* 0.085 Tw [(groo)-6(ming \(16)-6(.5%\), pig far)-8(m)5(in)-6(g \(18.2%\), poultry far)-8(ming )]TJ T* -
0.028 Tw [(\(17.4%\) and i)-6(n)0( harvesting o)-6(a)1(ts \(17.)-6(4%\) was th)-6(e preval)-6(ence )]TJ 0 -1.148 TD 0.011 Tw [(higher than in)-6( the general p)-6(opulation, b)-6(u)0(t)-6( not signi)-6(fican)-6(tly )]TJ 0 -1.153 TD -0.059 Tw [(so. Data fro)-6(m)5( the stu)-6(dy sugg)-6(ested a gender difference in t)-6(h)6(e)6( )]TJ T* -0.006 Tc -0.062 Tw [(prevalence o)-6(f)3
( )-6(asth)-6(ma with i)-6(n)-6(c)0(reased risk )-6(fo)-6(r femal)-6(e)0( far)-8(m)5(ers)8(,)5( )]TJ T* 0 Tc 0.159 Tw [(\(OR 1.8, 95)-6(% CI 1.3\2262.5)-6(\). Significant )-6(increased risk)-6( of )]TJ T* 0.193 Tw [(asth)-6(ma-li)-6(k)0(e )-6(sy)-6(mpto)-6(ms was also)-6( found )-6(for females \()-8(O)0(R )]TJ T* 0.091 Tw [(\()-8(m)11(al)-6(es\) 0.)-6(5, 9)-6(5)0(% CI 0.3
\2260.)-6(8\) in a Danish stud)-6(y o)-6(f)3( 1,9)-6(01)-6( )]TJ 0 -1.148 TD 0.119 Tw [(far)-8(m)5(ing)-6( stu)-6(d)0(ents o)-6(f)3( )-6(who)-6(m )-12(210 were )-6(females )-6(and i)-6(n)0( 4)-6(07 )]TJ 0 -1.153 TD -0.01 Tw [(rural controls [74]. Asth)-6(ma i)-6(n)0( the fa)-11(mily \(OR 1.6\2263.4\) and)-6( )]TJ T* 0.001 Tc 0.283 Tw [(smokin)-5(g \(OR 1.7, 95%)-7( CI 1.2
\2262.4\) were also )-6(fact)-5(ors )]TJ T* 0 Tc 0.369 Tw [(signi)-6(ficantly associat)-6(ed to)-6( asth)-6(ma. Th)-6(e prevalence of )]TJ T* 0.352 Tw [(asth)-6(ma-li)-6(k)0(e sy)-6(mpto)-6(ms was bet)-6(w)0(een 5)-6(.)-6(4\22621%, but )-6(no)-6( )]TJ T* 0.244 Tw [(difference was observed b)-6(e)1(tween )-6(far)-8(m)5(i)-6(ng student)-6(s and )]TJ 0 -1.148 TD -0.006 Tc -0.062 
Tw [(controls. )-6(High)-6( prevalen)-6(ce o)-6(f)3( )-6(asth)-6(ma \(18.3)-6(%\) was al)-6(so )-6(fo)-6(und )]TJ 0 -1.153 TD 0 Tc 0.068 Tw [(among 904 rando)-6(mly select)-6(ed Swiss far)-8(m)0(ers [22], but no )]TJ T* -0.062 Tw [(difference was observ)-6(e)1(d in th)-6(e prevalence of)9( )6(as)8(thm)11(a)1( )6(a)6(tta)6(ck)6(s)8( )]TJ T* -0.017 Tw [(between far)-8(m)0(ers 
\(2.1%\) an)-6(d a rando)-6(m sampl)-6(e)1( of th)-6(e S)-7(wiss )]TJ T* 0.057 Tw [(population)-6( \(3.)-6(1)0(%\). Current)-6( )-6(\(OR 2)-6(.14, )-6(95)-6(% CI 1.)-6(43\2263.)-6(19\) )]TJ 0 -1.148 TD -0.005 Tc -0.063 Tw [(an)-5(d)-5( )-6(f)-7(o)-5(r)-13(m)0(er)-7( )-6(s)-14(m)-5(oking \(O)-5(R 2.0)-5(5, 95% CI 1)-5(.)1(3)-5(4\2263.14\) w)-5(e)1(re risk )]TJ ET endstream 
endobj 35 0 obj << /ProcSet [/PDF /Text ] /Font << /F5 5 0 R /F7 6 0 R /F9 7 0 R >> /ExtGState << /GS1 8 0 R >> >> endobj 37 0 obj << /Length 15574 >> stream 1 1 1 rg /GS1 gs 1 -4.507 598.215 846.507 re f BT /F7 1 Tf 10.032 0 0 10.032 57.031 775.709 Tm 0 0 0 rg 0 Tc [(128)-6( )]TJ 8.037 0 0 8.037 282.466 775.722 Tm 0.002 Tc -0.004 Tw [(Om)7(land \330 )]TJ 10.032 0 0 10.032 
57.031 747.209 Tm 0 Tc 0.057 Tw [(fact)-6(ors t)-6(o)0( asth)-6(ma. Expo)-6(sures oth)-6(er than t)-6(h)0(e produ)-6(ction)-6( o)-6(f)-2( )]TJ 0 -1.153 TD 0.119 Tw [(ani)-6(m)5(al)-6(s and g)-6(r)-2(ain have been reported as associat)-6(ed with)-6( )]TJ T* -0.018 Tc -0.042 Tw [(inc)6(r)-3(ease)6(d)5( risk)5( of)8( asth)-7(m)10(a)6( in)5( farm)10(ing)5( po)5(pu)5(latio)5(n)-1
(s.)5( Sen)5(t)-1(h)5(ilse)6(l)-1(v)5(an )]TJ /F9 1 Tf T* 0 Tc 0.097 Tw [(et al.)]TJ /F7 1 Tf 2.097 0 TD 0.099 Tw [( [9)-6(9] fou)-6(nd in t)-6(h)0(eir st)-6(udy o)-6(f)3( 1,939)-6( mal)-6(e)1( far)-8(m)5(er)-8(s an )]TJ -2.097 -1.153 TD -0.001 Tc 0.035 Tw [(increased ri)-7(sk)-7( of )-6(asth)-12(ma in)-7( )-6(subjects )-6(expo)-7(sed t)-7(o)-1( carb)-7(a)-6(mate )]TJ 0 -1.148 
TD -0.007 Tc -0.061 Tw [(insecti)-7(c)-1(ides \()-9(O)-1(R 1.)-7(8, 95% )-6(CI 1.1\2263.)-7(1\). O)-7(ccupationa)5(l )6(asthm)10(a)5( )]TJ 0 -1.153 TD 0 Tc -0.057 Tw [(was )-6(assessed i)-6(n)0( a European )-6(Co)-6(mmu)-6(nity )-6(st)-6(udy con)-6(s)3(i)-6(s)3(ting)-6( of )]TJ T* 0.284 Tw [(pooled dat)-6(a)1( fro)-6(m)11( 10 Euro)-6(pean cou)-6(ntries besides New )]TJ T* 0 Tw 
[(Zealand and USA fro)-6(m)5( )6(a )6(t)-6(otal )6(o)-6(f)3( )6(26 sel)-6(e)-5(cted )6(areas )6([5)-6(9)-6(])-2(. )6(In)6( )]TJ T* -0.007 Tc -0.061 Tw [(the stu)-7(dy pop)-7(u)-7(l)-2(ation co)-7(mpri)-7(sing 15,636 )6(s)7(ubje)5(c)5(t)4(s)7( a)5(g)4(e)5(d)4( 20)5(\22644 )]TJ 0 -1.148 TD 0 Tc 0.176 Tw [(years, the hig)-6(hest risk o)-6(f)3( asth)-6(ma - defi)-6(n)-6(e)1(d as 
bronchi)-6(al )]TJ 0 -1.153 TD -0.002 Tc -0.066 Tw [(hyperresp)-8(ons)-5(i)-8(v)-2(ene)-7(ss )-6(t)-8(o)-2( )-11(met)-8(h)-2(acholin)-8(e - and reported asthm)9(a )]TJ T* 0 Tc -0.061 Tw [(sy)-6(mpto)-11(ms or asth)-6(ma )-10(medicat)-6(ion was shown in fa)6(rm)11(e)6(r)3(s)8( )7(\(O)6(R)8( )]TJ T* 0.057 Tw [(2.62, 95% CI )-6(1.29\2265.3)-6(5\). The result )-6(for far)-8(m)5
(ers, tog)-6(eth)-6(e)1(r )]TJ T* 0.313 Tw [(with the resu)-6(lt for painters, were the mo)-6(st con)-6(s)3(i)-6(s)3(tent)-6( )]TJ T* 0.074 Tw [(throughout th)-6(e countries. T)-8(h)0(ere was an i)-6(n)0(creasi)-6(ng risk)-6( of )]TJ 0 -1.148 TD -0.017 Tw [(asth)-6(ma wit)-6(h i)-6(n)0(creasi)-6(ng exp)-6(o)0(sure )-6(for )-6(organic du)-6(st at)-6( wo)-6(rk - )]TJ 0 -1.153 TD 
0.051 Tw [(none \(OR 1\),)-6( )-6(low \(OR 1.1)-6(5)-6(,)0( 95% )-6(CI 0.92\2261.44\) an)-6(d hi)-6(gh )]TJ T* -0.006 Tc -0.062 Tw [(\()-8(O)-6(R )-6(1)-6(.)-6(4)-12(0)-6(,)0( 95)-6(% CI 1.01\226)-6(1.9)-6(3\). The sa)-11(me t)-6(r)-3(end was ob)-6(served )]TJ T* 0 Tc -0.051 Tw [(for inorgani)-6(c dust and g)-6(a)1(ses and fu)-6(mes. T)-8(h)0(e data was based)-6( )]TJ T* -0.04 
Tw [(on a jo)-6(b-expo)-6(sure )-6(matrix. T)-8(h)0(e proportion)-6( )-6(of )-6(asth)-11(ma a)-11(mong )]TJ T* -0.059 Tw [(young adults attributed to occupation was 5\22610%,)6( )9(im)11(p)6(l)5(yin)6(g)6( )]TJ 0 -1.148 TD 0.216 Tw [(that, given a )-6(m)11(e)1(an preval)-6(ence o)-6(f)3( asth)-6(ma o)-6(f)3( abo)-6(ut 5%,)-6( )]TJ 0 -1.153 TD 0.051 Tw [(occupati)-6(on i)-6(s)3
( )-6(the cause o)-6(f)3( 0)-6(.2\2260.5% o)-6(f)3( )-6(prevalent)-6( cases )-6(o)-6(f)-2( )]TJ T* 0.166 Tw [(asth)-6(ma or the cau)-6(se o)-6(f)3( exacerbation)-6( o)-6(f)3( t)-6(h)0(eir asth)-6(ma.)]TJ /F9 1 Tf 22.176 0 TD ( )Tj /F7 1 Tf 0.42 0 TD 0.001 Tc (In )Tj -22.597 -1.153 TD 0 Tc -0.006 Tw [(contrast)-6( to t)-6(h)0(ese )-6(fin)-6(ding)-6(s, th)-6(e preval)-6(ence o)-6
(f)3( asth)-11(ma \(2.8)-6(%,)-6( )]TJ T* 0.108 Tw [(95% CI 2.4\2263)-6(.2\) in a random sample o)-6(f)3( 7,496 European )]TJ T* -0.01 Tc -0.064 Tw [(far)-12(m)1(er)-12(s )-6(fr)-7(o)-16(m)1( )-12(Den)-10(mar)-7(k, )-6(Nor)-7(thern Ger)-7(m)7(any, Switzerland and )]TJ 0 -1.148 TD 0 Tc -0.01 Tw [(Spain [82] was lower, an)-6(d when co)-11(mparin)-6(g the prevalen)-6(ce )]TJ 0 -
1.153 TD 0.034 Tw [(of asth)-6(ma )-6(among the )-6(far)-8(m)5(ers aged 2)-6(0)1(\22644)-6( \(1.3% , 95% CI)-8( )]TJ T* -0.017 Tw [(0.9\2261.7\) with the )6(preval)-6(ence )6(in )6(an)-6( )6(aged)-6( matched samp)-6(le of )]TJ T* -0.006 Tw [(the gen)-6(e)1(ral Eu)-6(ropean p)-6(opulation \(ECRHS\))-8( \(3.2%, 95%)-8( )-6(CI )]TJ T* -0.06 Tw [(2.9\2263.9\), th)-6(e d)-6(i)0
(fference was signi)-6(ficant \(p )-66(= )-60(0.001\). Data o)6(f)9( )]TJ T* 0.006 Tw [(the preval)-6(ence o)-6(f)3( occupatio)-6(nal asth)-6(ma fro)-6(m)5( t)-6(wo studi)-6(es i)-6(n)-6( )]TJ 0 -1.148 TD 0.17 Tw [(far)-8(m)5(-worker)-8(s)-3( [53, 73] fro)-6(m)5( )-6(Croatia )-6(di)-6(d not su)-6(pport)-6( the )]TJ 0 -1.153 TD -0.018 Tc -0.044 Tw [(findings)7( f)8(r)-3(o)-7(m)
10( )6(th)5(e)6( Eu)5(rope)6(an)5( Community)5( s)7(tudy)5(.)5( No)5( )6(diffe)6(ren)5(ces )]TJ T* 0.001 Tc 0.118 Tw [(in the prev)-5(alence o)-5(f)4( occupational asth)-5(ma \(0\2267.7%\) were )]TJ T* 0 Tc -0.062 Tw [(observ)-6(e)1(d amo)-6(ng the 23)-6(6 livestock - [73] an)-6(d among th)6(e)6( )6(81)6(4)6( )]TJ T* 0.239 Tw [(crop far)-8(m)5(-)-8(w)0(o)-6(r)-2(kers [53] an)-6
(d foo)-6(d)0( packi)-6(ng control)-6(s, for )]TJ T* 0 Tw [(neither s)-9(m)5(okers nor non-)-8(smokers. )]TJ 0.994 -1.148 TD -0.059 Tw [(The ast)-6(h)-6(m)5(a prevalen)-6(ce h)-6(a)1(s b)-6(een measured in pig far)-8(m)5(er)-8(s )]TJ -0.994 -1.153 TD 0.091 Tw [(and anal)-6(ysed )-6(in relation to )-6(asth)-6(ma amon)-6(g a non-exp)-6(osed)-6( )]TJ T* 0.068 Tw [(control group.)-
6( Vogelzang )]TJ /F9 1 Tf 10.716 0 TD [(et)-6( al.)]TJ /F7 1 Tf 2.074 0 TD [( [113] fou)-6(nd in a study )-6(of )]TJ -12.79 -1.153 TD -0.04 Tw [(239 pig )-6(far)-8(m)5(ers and 31)-6(1 rural control)-6(s the )-6(same )-6(prevalen)-6(ce )]TJ T* 0.205 Tw [(of asth)-11(ma in)-6( the two gro)-6(ups \(5.)-6(9)0(%\) )]TJ /F9 1 Tf 15.852 0 TD 0.005 Tc [(vs)8(.)]TJ /F7 1 Tf 1.085 0 TD 
0.001 Tc 0.204 Tw [( \(5.5%\). In)-5( pig)-5( )]TJ -16.938 -1.153 TD 0 Tc 0.205 Tw [(far)-8(m)5(er)-8(s the u)-6(s)3(e o)-6(f)3( di)-6(sin)-6(f)3(ectants \(qu)-6(a)1(tern)-6(ary ammoniu)-11(m )]TJ 0 -1.148 TD 0.176 Tw [(co)-6(mpoun)-6(ds\) \(OR 9.4, 95%)-8( CI 1.6\22657.2\))-8( and aspects )-6(of )]TJ 0 -1.153 TD -0.034 Tw [(disin)-6(fecti)-6(ng procedure were )-6(associat)-6
(ed wit)-6(h the prevalen)-6(ce )]TJ T* 0.142 Tw [(of asth)-6(ma. At)-6(opy was )-6(signi)-6(ficantly less )-6(prevalent i)-6(n)0( p)-6(ig )]TJ T* 0.274 Tw [(far)-8(m)5(er)-8(s \(4.6)-6(%\) co)-6(mpared)-6( to co)-6(ntrols \(14.6%\) and pi)-6(g)-6( )]TJ T* -0.001 Tc 0.314 Tw [(far)-9(m)4(er)-9(s )6(had signi)-7(ficantly less )6(sy)-7(mp)-7(to)-7(ms )6(of allergy in )]TJ T* -
0.007 Tc -0.061 Tw [(childhood)-7( \(9.9)-7(%\) than contr)-9(o)-1(ls \(17.2%\). )-6(A)-7(t)-2(opy )6(in )6(childhood )]TJ 0 -1.148 TD 0 Tc 0.244 Tw [(was )-6(strongly)-6( associated with the prev)-6(alence o)-6(f)3( ast)-6(h)-6(m)5(a )]TJ 0 -1.153 TD 0.068 Tw [(sy)-6(mpto)-11(ms \(OR 4.1, 95% )-6(CI 2.2\2267.7\). In another st)-6(udy )-6(in)-6( )]TJ T* 0 Tw [(194 pig )-6(far)-
8(m)5(ers fro)-6(m)5( t)-6(h)0(e Netherland)-6(s)3( [84)-6(])-2(, risk factors )-6(for)-8( )]TJ T* 0.274 Tw [(asth)-6(ma were analysed. Pr)-8(eller )]TJ /F9 1 Tf 13.301 0 TD 0.273 Tw [(et al.)]TJ /F7 1 Tf 2.273 0 TD [( found that ato)-6(pic )]TJ -15.574 -1.153 TD 0.017 Tw [(sen)-6(s)3(itisation)-6( t)-6(o)0( co)-6(mmo)-6(n)0( )-6(all)-6(e)1(rgens was associat)-6(ed )-6(with )-6
(the )]TJ 0 -1.148 TD -0.005 Tc -0.056 Tw [(u)-5(s)-2(e o)-11(f)-2( q)-11(u)-5(at)-5(er)-7(n)-11(a)-4(r)-7(y)-5( a)-10(m)-5(mo)-5(n)-5(i)-11(u)-11(m)0( co)-11(mp)-5(o)-11(und)-5(s disin)-5(f)4(ect)-5(ants )7(\(OR )]TJ 24.858 65.688 TD -0.063 Tw [(7.4, 95% )-6(CI 1.)-5(3\22643.1\). Di)-5(sin)-5(f)4(ect)-5(ants were )-6(further a)7(s)3(s)9(o)6(c)7(i)0(a)7(t)0(e)7(d)6( )]TJ 0 -
1.153 TD -0.001 Tc -0.05 Tw [(with sy)-7(mp)-7(to)-7(ms con)-7(s)2(ist)-7(e)0(nt wi)-7(th asth)-7(ma, but )-6(only in subj)-7(ect)-7(s )]TJ T* 0 Tc -0.04 Tw [(with at)-6(opy \(OR 4.)-6(4, 9)-6(5)0(% )-6(CI 1.3\2261)-6(4.6\). Amo)-6(ng pi)-6(g )-6(far)-8(m)5(er)-14(s )]TJ T* 0.227 Tw [(with ato)-6(py and a )-6(fall)-6( in )-6(FEV)]TJ 6.498 0 0 6.498 434.599 711.032 Tm (1)Tj 
10.032 0 0 10.032 437.848 712.496 Tm 0.005 Tc 0.222 Tw [( of)8( 10% a)6(f)8(te)6(r h)5(i)-1(s)8(t)5(am)10(i)5(n)-1(e )]TJ -13.102 -1.153 TD 0 Tc -0.061 Tw [(challeng)-6(e \(PC10\) the OR was 8.2)-6( \(95% CI 1.6\22642.6\). In)-6( p)-6(i)0(g)-6( )]TJ 0 -1.148 TD -0.001 Tc 0.12 Tw [(far)-9(m)4(er)-9(s with )-6(atopy and a p)-7(o)-1(sitive P)-8(C)1(10,)-7( and expo)-7(sed)-7
( to )]TJ 0 -1.153 TD 0 Tc 0.132 Tw [(endotoxin > 101 ng/)-6(m)]TJ 6.498 0 0 6.498 399.373 682.361 Tm (3)Tj 10.032 0 0 10.032 402.622 677.84 Tm -0.001 Tc [(, th)-7(e risk of sy)-12(mpto)-7(ms con)-7(s)2(i)-7(s)2(t)-7(e)0(nt )]TJ -9.591 -1.153 TD 0 Tc 0 Tw [(with asth)-6(ma )-6(was i)-6(n)0(creased)-6( \(OR 6.1)-6(, 95)-6(% CI 1.0\2263)-6(6.)-6(2\). )]TJ 0.994 -1.153 TD -0.002 
Tc -0.058 Tw [(In a mainly da)-7(iry \(74%\) do)-8(minated f)7(a)4(rm)9(ing )8(population )8(in )]TJ -0.994 -1.153 TD 0 Tc 0.142 Tw [(Sweden)-6( [85] )-6(the preval)-6(ence of asth)-6(ma )-6(amo)-6(ng the 6,7)-6(02 )]TJ 0 -1.148 TD -0.044 Tw [(participating subject)-6(s was 2.)-6(1%. Mo)-6(st o)-6(f)3( t)-6(h)0(em, 4,37)-6(3, were )]TJ 0 -1.153 TD -0.061 Tw [(full ti)-6(me 
far)-8(m)0(ers \(65%\) o)-6(f)3( who)-6(m)5( 80% were men. The mea)6(n)6( )]TJ T* -0.034 Tw [(age was 45.6)-6( \(12.5\) year)-8(s )-6(for)-8( )-6(men )-6(and 4)-6(5.1 )-6(\(12.3\) year)-8(s )-6(fo)-6(r )]TJ T* -0.008 Tw [(wo)-6(men.)-6( Most)-6( were no)-6(n-smo)-6(k)0(ers, 57% o)-6(f)3( t)-6(h)0(e men \(72% o)-6(f)-2( )]TJ T* -0.04 Tw [(the wo)-6(men\); 2)-6(1)0(% of the )-6
(men)-6( \(11% of the wo)-6(men\) were ex-)]TJ T* 0.108 Tw [(smok)-6(ers and )-6(21% of the )-6(men \(18% of th)-6(e wo)-6(men\) were )]TJ 0 -1.148 TD 0.001 Tc 0.005 Tw [(current smokers. A subst)-5(a)2(nti)-5(al high)-5(er nu)-5(mber o)-5(f)4( prev)-5(alent )]TJ 0 -1.153 TD 0 Tc 0.176 Tw [(cases o)-6(f)3( ast)-6(h)-6(m)5(a \(15%\) were found amo)-11(ng 162 Scotti)-6(sh )]TJ T* 
0 Tw [(dairy and )-6(128 )-6(cattle-beef )-6(far)-8(m)5(er)-8(s [17]. French dat)-6(a)1( [18] )-6(of )]TJ T* 0.108 Tw [(asth)-6(ma preval)-6(ence a)-11(m)5(ong d)-6(a)1(iry far)-8(m)5(er)-8(s and control)-6(s ar)-8(e )]TJ T* 0.149 Tw [(mu)-6(ch lo)-6(wer t)-6(h)0(an figures fro)-6(m)5( Scotland [17], and in t)-6(h)0(e )]TJ T* 0.244 Tw [(same rang)-6(e as the data fr)-8(o)-6(m)
11( Sweden [)-8(66]. The cross-)]TJ 0 -1.148 TD 0.041 Tw [(sectio)-6(nal d)-6(a)1(ta fro)-6(m)5( an)-6(aly)-6(s)3(is of 26)-6(5 dairy far)-8(m)5(ers and 14)-6(9)-6( )]TJ 0 -1.153 TD 0.541 Tw [(non-expo)-6(sed)-6( controls revealed t)-6(h)0(e same cu)-11(mulat)-6(ive )]TJ T* -0.057 Tw [(prevalence o)-6(f)3( )-6(sel)-6(f)4(-reported )-6(asth)-6(ma and)-6( o)-6(f)3( current ast)-6
(h)-6(m)5(a )-6(in)-6( )]TJ T* 0.074 Tw [(far)-8(m)5(er)-8(s and i)-6(n)0( controls; 5)-6(.)-6(3)0(% and 1.5%,)-6( respecti)-6(v)0(ely, )]TJ /F9 1 Tf 22.347 0 TD -0.002 Tc (vs.)Tj /F7 1 Tf 1.085 0 TD ( )Tj -23.432 -1.153 TD 0 Tc 0.034 Tw [(3.4% and 1.3)-6(%. In two [60, 61] studies fro)-6(m)11( the i)-6(s)3(lan)-6(d)-6( of )]TJ T* -0.002 Tc -0.06 Tw [(Gotland i)-8(n)-2( Sw)-7
(eden, c)-7(h)-2(ang)-8(e)-1( i)-8(n)-2( prevalence )6(over )6(tim)9(e)4( )6(and )6(risk )]TJ 0 -1.148 TD 0 Tc 0.114 Tw [(fact)-6(ors to)-6( ast)-6(h)-6(m)5(a have b)-6(e)1(en analy)-6(s)3(ed. 4)-6(61 dairy far)-8(m)0(ers )]TJ 0 -1.153 TD -0.023 Tw [(were investigated in 1995 an)-6(d 65 \(14.1%\) of these subjects )]TJ T* -0.034 Tw [(participated in)-6( the study in 1984. The 
prevalence o)-6(f)3( ast)-6(h)-6(m)5(a)-11( )]TJ T* -0.006 Tc -0.056 Tw [(increased sign)-6(ificantly fro)-6(m)5( 5.3\2269.8%, )6(b)-6(u)0(t the )6(preva)6(le)6(nc)6(e )12(of)9( )]TJ T* 0 Tc -0.009 Tw [(storage mit)-6(e)1( allergy was the same in about)-6( 6%. Significant )]TJ T* -0.042 Tw [(risk factors for)-8( asth)-6(ma were sensiti)-6(sation t)-6(o)-6(:)0( m)11(ites \(OR 
3.)-6(5,)6( )]TJ 0 -1.148 TD 0.159 Tw [(95% CI 2.1\226)-6(5.8\), to pollens \(OR 4.)-6(9, 95% CI 2.9\226)-6(8.3\), )]TJ 0 -1.153 TD -0.027 Tw [(ani)-6(m)5(al dand)-6(ers \(OR 4.1, 95)-6(% CI 2.4\2267.0\), insect)-6(s \(OR 2.7,)-6( )]TJ T* 0.102 Tw [(95% CI)-8( 2.4\226)-6(7)-6(.0\), )-6(mould)-6(s \()-8(O)0(R )-6(2.5,)-6( 95% )-6(CI 1.2\2265.2\) )-6(and )]TJ T* 0.002 Tc (FEV)Tj 
6.498 0 0 6.498 325.387 317.96 Tm (1)Tj 10.032 0 0 10.032 328.636 319.424 Tm 0 Tc 0 Tw [( < 8)-6(0)0(% \(OR 3.)-6(2, 95% )-6(CI 1.8\2265.)-6(6\). )]TJ -1.222 -1.153 TD 0.449 Tw [(Prevalence d)-6(a)1(ta of asth)-6(ma in non-ani)-6(m)5(al )-6(far)-8(m)5(in)-6(g )]TJ -0.994 -1.153 TD -0.005 Tc -0.057 Tw [(o)-5(ccu)-5(p)-5(a)-4(t)-5(i)-11(o)-5(n)-5( h)-5(a)-10(s b)-5(e)-4(e)-10(n)-
5( an)-11(al)-5(y)-5(s)-8(e)-10(d)-5( )6(among grain)-5( )6(far)-7(m)6(er)-7(s )6([97] )6(and )]TJ 0 -1.148 TD -0.002 Tc -0.06 Tw [(for exp)-8(o)-2(sure)-7( i)-8(n)-2( greenho)-8(use)-7(s)-5( [125]. In a Canadian study )6([97] )]TJ 0 -1.153 TD 0.001 Tc 0.124 Tw [(co)-5(mprisin)-5(g)1( 1,)-5(634 )-6(subjects t)-5(h)1(e prev)-5(alence of asth)-5(ma was )]TJ T* 0 Tc -0.034 Tw 
[(3.8%. Signi)-6(ficant predictor)-8(s for ast)-6(h)-6(m)5(a were grain far)-8(m)5(i)-6(n)0(g)-6( )]TJ T* -0.04 Tw [(\(OR 1.)-6(9, 95%)-8( )-6(CI 1.3-2.5\),)-6( sex \()-8(m)5(ale\) \(OR )-6(1.9, 95%)-8( CI 1)-6(.)-6(1)0(-)]TJ T* 0.207 Tw [(3.2\). Stratifi)-6(e)-5(d for sex,)-6( gr)-8(ain far)-8(m)5(ing was a signi)-6(fi)-6(cant )]TJ T* 0.028 Tw [(predictor for asth)-6(ma, )-6
(but onl)-6(y in )-6(men. In a cross-)-8(secti)-6(o)0(n)-6(a)1(l )]TJ 0 -1.148 TD -0.044 Tw [(study o)-6(f)3( 13)-6(5 female an)-6(d 32 mal)-6(e)1( green)-6(ho)-6(use workers [1)-6(25] )]TJ 0 -1.153 TD 0.001 Tc 0.164 Tw [(no signi)-5(ficant)-5( increase in t)-5(h)1(e prev)-5(alence of asth)-5(ma was )]TJ T* 0 Tc -0.023 Tw [(observ)-6(e)1(d co)-6(mpared to)-6( non-exposed 51)-6
( )-6(femal)-6(e)1( and 30 )-6(mal)-6(e)-5( )]TJ T* 0.074 Tw [(controls, neith)-6(er )6(for mal)-6(e)1(s )6(\()-8(6.3% )]TJ /F9 1 Tf 13.778 0 TD -0.002 Tc (vs.)Tj /F7 1 Tf 1.085 0 TD 0.002 Tc 0.066 Tw [( 0%\) nor for )-6(fem)7(a)3(les )]TJ -14.864 -1.153 TD 0.001 Tc (\(0.7% )Tj /F9 1 Tf 2.989 0 TD -0.002 Tc (vs.)Tj /F7 1 Tf 1.08 0 TD 0 Tc 0.318 Tw [( 0)-6(%\). Recent )-6
(publish)-6(e)1(d dat)-6(a)1( fro)-6(m)5( a po)-6(oled)-6( )]TJ -4.068 -1.153 TD -0.006 Tc -0.056 Tw [(analy)-6(s)2(is of 4,7)-6(93 )6(crop far)-8(m)5(ers )6(fro)-6(m)5( fo)-6(ur )6(European )6(count)-6(rie)6(s)8( )]TJ 0 -1.148 TD -0.002 Tc -0.058 Tw [([71] found)-8( a p)-8(r)-4(evalenc)-7(e)-1( o)-8(f)1( a)-7(s)1(th)-8(ma of 3.3%)-10(. Flower )8(growing )]TJ 0 -1.153 TD 0 Tc 0 
Tw [(was )-6(a si)-6(gnifi)-6(c)-5(ant risk )-6(fact)-6(or \(OR 2.1, )-6(95%)-8( CI 1.1\2263.)-6(9\) and )]TJ T* 0.011 Tw [(working )-6(insid)-6(e the green)-6(ho)-6(uses )-6(was a )-6(marginal risk )-6(factor)-8( )]TJ T* 0.034 Tw [(\(OR 2.1, )-6(95%)-8( CI 0.9\2264.)-6(5\) for asth)-6(ma usi)-6(ng a )-6(multiv)-6(ariate )]TJ T* 0.085 Tw [(mo)-6(del adju)-6(sted for age, )-6
(sex)-6(,)0( smoking)-6(, co)-6(untry, and oth)-6(er )]TJ 0 -1.148 TD 0.006 Tw [(plants or )6(livestocks. )]TJ ET endstream endobj 38 0 obj << /ProcSet [/PDF /Text ] /Font << /F7 6 0 R /F9 7 0 R >> /ExtGState << /GS1 8 0 R >> >> endobj 40 0 obj << /Length 16880 >> stream 1 1 1 rg /GS1 gs 1 -4.507 598.215 846.507 re f BT /F7 1 Tf 8.037 0 0 8.037 57.031 775.706 Tm 0 0 0 rg 0.002 
Tc -0.003 Tw [( )-12006(Expos)8(ure a)6(nd res)8(p)-2(iratory h)6(ealth in )8(f)9(a)-1(rming in tem)7(p)-2(erate zo)6(nes \226 a re)6(vi)11(ew of)9( the literature )]TJ 10.032 0 0 10.032 526.54 775.689 Tm 0 Tc (129)Tj 8.037 0 0 8.037 541.588 775.706 Tm ( )Tj /F5 1 Tf 10.032 0 0 10.032 67.006 747.207 Tm -0.004 Tc -0.064 Tw [(Lon)-5(git)-6(u)-5(d)-5(inal )-6(studies of ast)-6(h)1
(ma. )]TJ /F7 1 Tf 13.335 -0.002 TD -0.005 Tc -0.057 Tw [(No )6(lon)-5(g)1(i)-5(t)0(udinal studies )]TJ -14.33 -1.153 TD 0 Tc 0.065 Tw [(on incidence of asth)-6(ma in far)-8(m)11(in)-6(g popul)-6(ations have b)-6(een)-6( )]TJ T* -0.017 Tw [(publish)-6(e)1(d, )-6(an)-6(d fig)-6(u)0(res )-6(of asth)-6(ma inci)-6(d)0(ence asso)-6(ciated)-6( with )]TJ T* 0.119 Tw [(far)-8(m)5
(ing )-6(are b)-6(a)1(sed )-6(on data )-6(fro)-6(m)5( surveillance syste)-11(m)5(s )-6(for )]TJ T* -0.061 Tw [(occupati)-6(onal d)-6(i)0(seases, incl)-6(u)0(d)-6(ing ast)-6(h)-6(m)5(a. T)-8(h)0(ese sy)-6(stems are)6( )]TJ 0 -1.148 TD -0.006 Tw [(mai)-6(nly )-6(made for insurance )-6(and co)-6(mp)-6(en)-6(sati)-6(on purpo)-6(ses )-6(for )]TJ 0 -1.153 TD -0.061 Tw [(the work 
force [52]. The data sources are di)-6(ffe)6(r)3(e)6(n)6(t)5(,)6( )7(the)6(r)3(e)6( )7(are)6( )]TJ T* -0.007 Tc [(dif)-4(f)2(er)-4(enc)-6(es i)-7(n)-1( )-6(the de)-6(finition )-6(of oc)-6(cupati)-7(o)-1(n)-7(a)-1(l asth)-13(ma b)-7(e)-1(t)-7(ween )]TJ T* -0.018 Tc -0.056 Tw [(th)-7(e cou)-7(ntr)-9(ies an)5(d)5( h)5(e)0(te)6(rog)5(e)0(n)5(e)0(ity)5( )6(in)5( c)6(l)-1(ass)7(i)-1
(f)8(i)-1(ca)6(tio)5(n)-1( )6(of)8( o)5(ccu)5(pa)6(tio)5(n.)10( )]TJ T* 0 Tc 0.216 Tw [(So)-6(me surveill)-6(ance programme do not h)-6(a)1(ve infor)-8(mati)-6(on)-6( )]TJ 0 -1.148 TD -0.003 Tc -0.065 Tw [(about )-6(w)-8(h)-3(ether)-11( )-6(far)-11(m)2(ing)-9( )-6(is )-6(classif)6(i)2(ed as an occupation. Due to )]TJ 0 -1.153 TD 0 Tc 0.063 Tw [(weakn)-6(e)1(ss in)-6( coverage 
and)-6( case ascertain)-6(ment, fro)-6(m)5( t)-6(h)-6(e)1(se )]TJ T* 0.182 Tw [(figures there )-6(mig)-6(ht, therefore, be a gen)-6(e)1(ral tenden)-6(c)1(y)-6( in )]TJ T* 0.001 Tc -0.01 Tw [(under-reporting of asthm)6(a in far)-7(m)6(ing and other jobs. Fr)-7(om)6( )]TJ T* 0 Tc 0.426 Tw [(those )-6(surv)-6(eill)-6(ance )-6(sy)-6(stems)-9( where d)-6(a)1(ta fro)-6(m)5( )-6(far)-
8(m)5(i)-6(ng )]TJ T* 0.009 Tw [(occupati)-6(on are present,)-6( the incidence figu)-6(res fro)-6(m)5( Finland)-6( )]TJ 0 -1.148 TD -0.017 Tw [([52] are by far the highest)-6(. The )-6(mean an)-6(nu)-6(al incidence rate )]TJ 0 -1.153 TD -0.006 Tw [(of 174 cases )-6(/ )-12(10)]TJ 6.498 0 0 6.498 124.405 555.181 Tm (6)Tj 10.032 0 0 10.032 127.654 550.653 Tm -0.008 Tw [( e)-11(m)5
(ployed workers,)-6( and)-6( t)-6(h)0(e mean annu)-6(al )]TJ -7.04 -1.153 TD 0.028 Tw [(incidence rate for )-6(mal)-6(e)1( farmer)-8(s was 1)-6(,)0(2)-6(00, and )-6(for )-6(femal)-6(e)-5( )]TJ T* -0.002 Tc -0.058 Tw [(far)-10(m)3(er)-10(s 1,91)-8(0.)-8( T)-5(h)-2(ese h)-8(igh fi)-8(gures in t)-8(h)-2(e fa)-7(r)-10(m)9(ing population )]TJ T* 0 Tc 0.207 Tw [(are probably due to)-
6( the cu)-6(sto)-6(m)5( in th)-6(e Finnish)-6( far)-8(m)5(i)-6(n)0(g)-6( )]TJ T* 0.051 Tw [(population)-6( to )-6(brush th)-6(eir co)-6(ws d)-6(a)1(ily. )-6(Dat)-6(a)1( fro)-6(m)5( )-6(Ger)-8(m)5(any)-6( )]TJ 0 -1.148 TD -0.017 Tw [([3] have a comp)-6(en)-6(satory scheme as the so)-6(urce of dat)-6(a)1(. The )]TJ 0 -1.153 TD -0.043 Tw [(annual )-9(mean)-6( i)-6(n)0(cidence 
rate was 51/ 10)]TJ 6.498 0 0 6.498 210.133 485.812 Tm (6)Tj 10.032 0 0 10.032 213.382 481.284 Tm [( empl)-6(oyed)-6( work)-6(e)1(rs, )]TJ -15.585 -1.153 TD 0.024 Tw [(while in)-6( far)-8(m)0(ers the figure was 113.)-6( Swedish surveill)-6(ance )]TJ T* 0.001 Tc 0.022 Tw [(data [106] are based on self-reported asthm)6(a)-4(, and here the )]TJ T* 0 Tc 0.125 Tw [(mean )-6(annual)-
6( )-6(incidence rate was 80)-6( cases /10)]TJ 6.498 0 0 6.498 245.359 451.099 Tm (6)Tj 10.032 0 0 10.032 248.608 446.571 Tm 0.001 Tc 0.13 Tw [( employ)-5(ed )]TJ -19.097 -1.153 TD 0 Tc -0.06 Tw [(workers, i)-6(n)0( male far)-8(m)5(ers 17)-6(9 and)6( )8(in)6( f)9(e)-5(m)11(a)6(le)6( )8(f)9(a)6(rm)11(e)6(r)-2(s)8( )8(2)6(0)0(3)6(.)0( )8(B)8(y)6( )]TJ 0 -1.148 TD -0.044 Tw [(far 
the lo)-6(west data on in)-6(cidence o)-6(f)3( occupat)-6(ional asth)-6(ma h)-6(a)1(s )]TJ 0 -1.153 TD -0.017 Tw [(been report)-6(e)1(d )-6(fro)-6(m)5( the st)-6(ate )-6(of )-6(Michi)-6(g)0(an i)-6(n)0( the US)-7(A, [9)-6(0]. )]TJ T* -0.008 Tc -0.06 Tw [(T)-5(hese d)-8(a)-2(t)-3(a)-2( or)-5(i)-8(g)-2(i)-3(nat)-3(e )-6(fr)-5(o)-8(m)3( ph)-8(ysi)-3(c)-2(i)-3(a)-7(n\222)-5(s r)-5
(epo)-8(r)-5(t)3(s, )6(com)9(p)-2(ensat)-3(ion )]TJ T* 0 Tc 0.034 Tw [(clai)-6(ms and ho)-6(spital)-6(s)3(. The annual )-6(mean in)-6(cidence rate was )]TJ T* (30/10)Tj 6.498 0 0 6.498 79.888 381.73 Tm (6)Tj 10.032 0 0 10.032 83.137 377.202 Tm -0.01 Tw [( emp)-6(l)0(o)-6(y)0(ed worker)-8(s)3(, while in agricultural production )]TJ -2.602 -1.153 TD 0 Tw [(the fi)-6(gure was only 
3. )]TJ /F9 1 Tf 0.994 -1.146 TD ( )Tj /F5 1 Tf 0 -1.154 TD -0.005 Tc -0.063 Tw [(Summary an)-6(d remark)-6(s. )]TJ /F7 1 Tf 10.153 -0.002 TD [(T)-8(he range i)-5(n)1( prevalence o)-5(f)4( self- )]TJ -11.148 -1.153 TD 0 Tc 0.182 Tw [(reported asth)-6(ma h)-6(a)1(s been foun)-6(d to range fro)-6(m)11( )-6(0.7% i)-6(n)-6( )]TJ T* -0.026 Tw [(female greenh)-6(ouse worker)-8(s)3
( [125] to 21% i)-6(n)0( Dani)-6(sh fema)-11(le )]TJ T* -0.023 Tw [(far)-8(m)5(ing )-6(students who )-6(smok)-6(ed [74]. Co)-6(mp)-6(ared to the ran)-6(g)0(e )]TJ T* -0.001 Tc -0.059 Tw [(in prevalen)-7(ce i)-7(n)-1( the non-)-9(far)-9(m)4(in)-7(g control g)-7(r)-3(oups fro)-7(m)4( 0)-7(%)2( )8(in)5( )]TJ 0 -1.148 TD 0 Tc 0.074 Tw [(female contro)-6(l)0(s to green)-6(ho)-6(use 
workers [)-8(125] to 13.2)-6(% in )]TJ 0 -1.153 TD -0.028 Tw [(Dani)-6(sh contro)-6(l)0(s [74], and wi)-6(th the range in)-6( prevalence d)-6(a)-5(ta)6( )]TJ T* -0.001 Tc -0.059 Tw [(\(2.9-7.2%\) fro)-7(m)4( g)-7(e)0(neral pop)-7(ulation)-7(s fro)-7(m)4( )-9(Scandin)-7(avia )8([40, )]TJ T* 0 Tc -0.006 Tw [(76, 107] sel)-6(f)4(-reported ast)-6(h)-6(m)0(a in far)-8(m)5(ing p)-6
(opulation )-6(seems)-9( )]TJ T* 0.25 Tw [(to be hig)-6(her )-6(among )-6(far)-8(m)5(ers. Ho)-6(wever,)-6( apart )-6(fro)-6(m)5( t)-6(h)0(e )]TJ T* 0.085 Tw [(prevalence data fro)-6(m)5( the UK [17]; based)-6( on 290 far)-8(m)0(er)-8(s )]TJ 0 -1.148 TD 0.017 Tw [(\(15%\), the Danish )-6(data [7)-6(4] based o)-6(n)0( 62)-6( smo)-6(king )-6(fe)-11(mal)-6(e)1(s )]TJ 0 -1.153 TD 
0.125 Tw [(\(21%\), the data fro)-6(m)5( S)-7(witzerland \(18.3%)-8(\) based)-6( on 90)-6(4)-6( )]TJ T* 0 Tw [(far)-8(m)5(er)-8(s, )6(and )6(t)-6(h)0(e )6(data of current )6(ast)-6(h)-6(m)5(a fro)-6(m)5( New )6(Zealand )]TJ T* -0.011 Tc -0.057 Tw [([56], t)-6(h)0(e pr)-8(evalence )-6(fi)-6(gur)-8(es )-6(are bet)-6(w)-5(een 0)6(.)6(7)1(\226)6(7)6(.)0(7)6(%)4( )6(i)6(n)6( f)9(a)7
(r)-8(m)11(in)6(g)6( )]TJ T* -0.018 Tc -0.056 Tw [(p)5(opu)5(la)6(tio)5(ns,)5( wh)5(ich)5( )6(is c)6(lose)6( to p)5(r)-3(e)6(v)-1(alenc)6(e)0( d)5(a)0(ta)6( fro)-7(m)10( th)10(e)6( )11(g)5(e)6(n)5(e)6(r)8(a)12(l )]TJ T* 0.027 Tw [(p)5(opu)5(la)6(tio)5(n)5( in Scan)5(din)5(av)5(ia.)5( In)5( one)6( study)5( of Eu)5(ro)5(pean)5( fa)6(r)-9(m)4(e)6(r)-3(s)7( )]TJ 0 -1.148 TD -0.023 
Tc -0.058 Tw [([8)-6(2] )-7(th)-6(e pr)-8(ev)-6(al)-6(en)-6(ce )-7(figure w)6(a)1(s low)6(e)1(r am)11(ong the)6( farm)11(ers than in )]TJ 0 -1.153 TD -0.006 Tc -0.062 Tw [(t)-6(h)-6(e)-5( )-6(g)-6(e)-5(n)-12(e)-5(r)-8(a)-5(l)-6( )-6(p)-6(o)-6(pulation. These findi)-6(ng)-6(s, tog)-6(e)0(ther with d)-6(a)0(t)-6(a)0( of )]TJ T* 0 Tc 0 Tw [(no )17(difference in )6(the )6
(prevalence )6(o)-6(f)3( asth)-11(ma between far)-8(m)0(ers )]TJ T* 0.17 Tw [(and )22(co)-6(ntrols i)-6(n)0( Danish [74)-6(])-2( and the Swiss [82] st)-6(udi)-6(es, )]TJ T* 0.007 Tw [(indicate that t)-6(h)0(ere m)11(i)-6(ght no)-6(t be an increased prevalen)-6(ce of )]TJ 0 -1.148 TD 0 Tw [(sel)-6(f)3(-reported asth)-6(ma i)-6(n)0( the )-6(far)-8(m)11(in)-6(g indu)-6(st)-6
(ry. )]TJ 25.852 65.688 TD 0.057 Tw [(The probable )-6(unifor)-8(mity)-6( in )-6(prevalence )-6(mi)-6(ght be du)-6(e to)-6( )]TJ -0.994 -1.153 TD 0.189 Tw [(little or no effect of far)-8(m)5(i)-6(ng. Ho)-6(wever,)-6( healthy wor)-8(k)0(er )]TJ T* -0.057 Tw [(selection, h)-6(e)1(terogeneity i)-6(n)0( di)-6(agno)-6(sis, )-12(miscl)-6(a)1(ssifi)-6(cation,)-6( age )]TJ T* 0.166 Tw 
[(differences, d)-6(i)0(fference in time of study and small stu)-6(d)0(y)-6( )]TJ T* -0.057 Tw [(population)-6(s resulting in low )-6(stati)-6(s)3(tical po)-6(wer, )-6(m)11(ight al)-6(so )-6(be)6( )]TJ 0 -1.148 TD -0.06 Tw [(fact)-6(ors explai)-6(ning wh)-6(y no d)-6(i)0(fference is ob)-6(served.)-6( There is a )]TJ 0 -1.153 TD -0.017 Tw [(need for well-)-8(desig)-6(n)0(ed 
long)-6(itudinal studi)-6(es of incid)-6(ence )-6(of )]TJ T* -0.043 Tw [(asth)-6(ma and risk fact)-6(ors to cl)-6(arify whet)-6(h)0(er asth)-6(ma shoul)-6(d be )]TJ T* 0 Tw [(regarded as an)-6( occup)-6(a)1(tional )-6(lung di)-6(sease i)-6(n)0( far)-8(m)5(in)-6(g. )]TJ 0.994 -1.153 TD 0.081 Tw [(Several risk factors for self-reported asthm)5(a)1( have been )]TJ -0.994 -1.148 TD 
-0.003 Tc -0.065 Tw [(publish)-9(e)-2(d )-6(in )-11(c)-8(r)-5(oss-)-11(sectio)-9(nal )-6(studies. )-6(Age [49, 69], asthma in )]TJ 0 -1.153 TD 0 Tc -0.034 Tw [(the )-6(family)-6( [69)-6(,)0( 74] an)-6(d asth)-6(ma or at)-6(opy )-6(as a chil)-6(d [69,)-6( 1)-6(13] )]TJ T* 0.081 Tw [(and gender - both femal)-6(e)1( and male [56, 74, 97], to)-6(get)-6(h)0(er)-8( )]TJ T* 0.256 Tw 
[(with lo)-6(w FE)-8(V)]TJ 6.498 0 0 6.498 368.536 595.423 Tm (1)Tj 10.032 0 0 10.032 371.785 596.88 Tm [( [60], hav)-6(e)1( been found)-6( as risk)-6( fact)-6(ors.)-6( )]TJ -6.517 -1.153 TD 0.142 Tw [(Environ)-6(mental factors )-6(such)-6( as smokin)-6(g )6([)-8(22, )6(74],)-6( )6(ani)-6(m)0(al)-6( )]TJ T* 0.273 Tw [(production [6)-6(9], pig far)-8(m)5(i)-6(ng [49], grain 
far)-8(m)5(ing [9)-6(7],)6( )]TJ 0 -1.148 TD 0.006 Tw [(flower growin)-6(g [71], organi)-6(c du)-6(st at)-6( work)-6( [59], carba)-11(mate )]TJ 0 -1.153 TD -0.051 Tw [(insecti)-6(c)1(ides [9)-6(9], disin)-6(fect)-6(an)-6(t [113], as wel)-6(l)0( as sen)-6(s)3(itisat)-6(i)-6(o)0(n)6( )]TJ T* -0.003 Tc -0.057 Tw [(to m)8(i)-3(t)-9(e)-2(s)-6(,)-3( polle)-8(n, ani)-9(m)2(al 
dander, )8(insects and m)8(o)-3(ulds )8([60], )8(are )]TJ T* 0 Tc 0.006 Tw [(also signi)-6(ficant )6(risk factor)-8(s for )6(self-rep)-6(o)0(rted )6(asth)-6(ma. )]TJ 0.994 -1.153 TD ( )Tj /F5 1 Tf 0 -1.152 TD 0.119 Tw [(Cro)-6(ss-)-8(section)-7(al studies of bronchial responsiv)-6(e)1(ness.)-6( )]TJ /F7 1 Tf -0.994 -1.149 TD 0.472 Tw [(Studies o)-6(f)3( b)-6(r)-2(onchial resp)-
6(onsiv)-6(eness t)-6(o)0( hist)-6(a)-5(mine or )]TJ 0 -1.153 TD -0.001 Tc 0.133 Tw [(met)-7(h)-1(ach)-7(oline challeng)-7(e hav)-7(e)0( been p)-7(e)0(rfor)-9(med in far)-9(m)4(i)-7(n)-1(g)-7( )]TJ T* 0 Tc -0.023 Tw [(population)-6(s, although the st)-6(udies are )-6(few )-6(and )-6(most o)-6(f)3( th)-6(em )]TJ T* -0.002 Tc -0.059 Tw [(are s)-5(m)3(a)-7(ll in th)-8(e nu)-8(mber 
o)-8(f)1( e)-7(n)-2(rolled s)-5(ubjec)-7(t)-2(s. In )7(a study f)7(r)-4(om)15( )]TJ T* 0 Tc 0.131 Tw [(West)-6(e)1(rn Fran)-6(ce [13] involving 102 pig far)-8(m)5(es, 51 dairy )]TJ T* -0.06 Tw [(far)-8(m)5(er)-8(s and 5)-6(1)0( non-far)-8(m)5(ing)-6( referent)-6(s, th)-6(e participant)-6(s were)6( )]TJ 0 -1.148 TD -0.051 Tw [(challeng)-6(ed wi)-6(th )-6(m)11(e)1(t)-6(h)0(ach)-6
(oli)-6(ne up to a dose of 500 )-6(mg. Only )]TJ 0 -1.153 TD -0.001 Tc 0.026 Tw [(four subjects had a fall i)-7(n)-1( F)-8(E)-4(V)]TJ 6.498 0 0 6.498 431.179 410.458 Tm 0 Tc (1 )Tj 10.032 0 0 10.032 436.309 411.915 Tm 0.023 Tw [(> 20%. T)-8(h)0(e preval)-6(ence)-5( o)-6(f)-2( )]TJ -12.949 -1.153 TD 0.001 Tc (PD)Tj 6.498 0 0 6.498 319.231 398.887 Tm 0 Tc (10)Tj 10.032 0 0 10.032 
325.729 400.344 Tm 0.119 Tw [( \()-8(f)3(all)-6( in )-6(FEV)]TJ 6.498 0 0 6.498 380.506 398.887 Tm (1)Tj 10.032 0 0 10.032 383.755 400.344 Tm [(>10%)-8( u)-6(p)0( to th)-6(e do)-6(se given\) )-6(was 3)-6(5.6)-6( )]TJ -7.71 -1.153 TD 0.352 Tw [(among )-6(dairy)-6( far)-8(m)5(er)-8(s, )-6(17.)-6(9% amon)-6(g p)-6(ig far)-8(m)5(ers )-6(and )]TJ T* 0.159 Tw [(signi)-6(ficantly 
lower 6.7% amo)-6(ng control)-6(s. Data )-6(for P)-7(D)]TJ 6.498 0 0 6.498 534.919 375.745 Tm (15)Tj 10.032 0 0 10.032 541.474 377.202 Tm ( )Tj -23.432 -1.153 TD 0.098 Tw [(showed th)-6(e same trend.)-6( A si)-6(milar findin)-6(g, althou)-6(gh n)-6(o)0(n-)]TJ 0 -1.148 TD 0.083 Tw [(signi)-6(ficant, was foun)-6(d in a study by Rylander )]TJ /F9 1 Tf 19.091 0.002 TD 0.08 Tw [(et 
al)]TJ /F7 1 Tf 1.83 -0.002 TD 0.001 Tc 0.079 Tw [(.)-5( [9)-5(1]. )]TJ -20.92 -1.153 TD -0.003 Tc -0.057 Tw [(T)-6(h)-3(e bronchial met)-9(h)-3(ach)-9(oline response was a )8(10.2% )8(decrease )]TJ T* 0.001 Tc -0.035 Tw (in FEV)Tj 6.498 0 0 6.498 335.362 329.518 Tm (1)Tj 0.5 0.921 TD ( )Tj 10.032 0 0 10.032 340.093 330.975 Tm 0 Tc [(in dairy far)-8(m)5(ers \(n )-40(= )-34(23
\), a 9.2% decrease in FEV)]TJ 6.498 0 0 6.498 538.168 329.518 Tm (1)Tj 10.032 0 0 10.032 541.474 330.975 Tm ( )Tj -23.432 -1.153 TD 0.006 Tw [(in swin)-6(e far)-8(m)0(ers \(n )6(= 36\), and a 4.9% d)-6(e)1(crease in)-6( FEV)]TJ 6.498 0 0 6.498 527.794 317.947 Tm (1)Tj 10.032 0 0 10.032 531.1 319.404 Tm [( in )]TJ -22.398 -1.153 TD [(controls )68(\(n = 16\). )68(Carval)-6(hei)-
6(r)-2(o )]TJ /F9 1 Tf 12.011 0.002 TD -0.062 Tw [(et al.)]TJ /F7 1 Tf 1.938 -0.002 TD [( [9] stu)-6(died the)6( )6(res)8(p)6(on)6(s)8(e)6( )]TJ -13.949 -1.153 TD 0.074 Tw [(to )-6(meth)-6(acholi)-6(ne \(up t)-6(o)0( 1.)-6(25)-6( )-6(mg\) as t)-6(h)0(e d)-6(ecrease in)-6( FE)-8(V)]TJ 6.498 0 0 6.498 538.168 294.805 Tm (1)Tj 10.032 0 0 10.032 541.474 296.262 Tm ( )Tj -23.432 -
1.148 TD 0.19 Tw [(\()-8(m)11(l\) fro)-6(m)5( baseline to the highest do)-6(se of methach)-6(oli)-6(ne )]TJ 0 -1.153 TD 0.369 Tw [(given to 20)-6( grain/vegetable far)-8(m)5(er)-8(s, 20 dairy/poul)-6(try )]TJ T* -0.007 Tc -0.061 Tw [(far)-9(m)4(er)-9(s, 36 )-6(sw)-7(ine far)-9(m)4(ers )-6(an)-7(d 23 non-expo)-7(sed controls. )6(The)5( )]TJ T* -0.001 Tc 0.046 Tw [(decrea)-6(se 
in F)-8(E)-4(V)]TJ 6.498 0 0 6.498 373.723 248.578 Tm (1)Tj 10.032 0 0 10.032 376.972 250.035 Tm 0 Tc 0.045 Tw [( was si)-6(gni)-6(ficantly high)-6(er am)11(o)-6(ng far)-8(m)0(ers )]TJ -7.034 -1.153 TD 0.034 Tw [(with ani)-12(m)5(al p)-6(r)-2(oduction \(30)-6(0)0( )-6(ml\) co)-6(mp)-6(ar)-8(ed to )-6(agricult)-6(ural)-6( )]TJ T* -0.027 Tw [(far)-8(m)5(er)-8(s and controls \(100 
ml\). A stu)-6(dy fro)-6(m)11( Den)-6(m)5(ark [44] )]TJ 0 -1.148 TD -0.057 Tw [(analy)-6(s)3(ed t)-6(h)0(e b)-6(r)-2(onchial h)-6(yper)-8(r)-2(espon)-6(siveness to hi)-6(sta)-11(m)5(ine )-6(in )]TJ 0 -1.153 TD -0.001 Tc -0.026 Tw [(three sub)-7(s)2(amp)-7(l)-1(es fro)-7(m)4( a pop)-7(ulation of 1,1)-7(7)-7(5)-1( m)10(a)0(l)-7(e)0( far)-9(m)4(er)-9(s;)-7( )]TJ T* 0 Tc 0.375 Tw 
[(47 subjects )-6(with asth)-6(ma)-11( \(group I\),)6( )6(63 subjects )-6(with )]TJ T* -0.001 Tc -0.033 Tw [(respiratory sy)-7(mpt)-7(o)-7(m)4(s )6(li)-7(ke wheezi)-7(ng, sho)-7(r)-3(tness )6(of breat)-7(h )6(or )]TJ T* 0.001 Tc 0.027 Tw [(cough without phleg)-10(m)6( \(group II\), and )-6(34 )-6(subjects with no )]TJ T* 0.414 Tw [(respiratory sym)6(ptom)6(s)4( \(gr)-7(oup 
III\). Th)7(e prevalence of )]TJ 0 -1.148 TD -0.001 Tc -0.061 Tw [(bronchial h)-7(y)-1(p)-7(e)0(rreactivity )6(\(PC)]TJ 6.498 0 0 6.498 424.111 144.553 Tm -0.009 Tc (20)Tj /F13 1 Tf 10.032 0 0 10.032 430.495 146.03 Tm (\226)Tj /F12 1 Tf 0 0 TD -0.07 Tc [(\003\224)-62(\003\033)-66(\003)-6(P)-53(J)-60(\022)-69(P)-53(O)-69(\014)-64(\003)0(Z)-58(D)-60(V)-59(\003)0(Y)-66(H)-60(U)-64
(\\)-60(\003K)-60(L)-63(J)-66(K)-60(\003)0(L)-63(Q)-60(\003)]TJ /F7 1 Tf -12.369 -1.153 TD 0 Tc 0.074 Tw [(all group)-6(s, \(9)-6(5% in group I)-8(,)0( 66% in grou)-6(p II and 59% )-6(in )]TJ T* 0.335 Tw [(group III\). Bronchial hyp)-6(erreactivity )-6(was )-6(signi)-6(ficantly)-6( )]TJ T* 0.085 Tw [(associat)-6(ed wit)-6(h age and )-6(standardised resi)-6(dual o)-6(f)3( FEV)]
TJ 6.498 0 0 6.498 526.939 109.853 Tm (1)Tj 10.032 0 0 10.032 530.188 111.317 Tm 0.091 Tw [( in)-6( )]TJ -22.307 -1.153 TD -0.061 Tw [(far)-8(m)5(er)-8(s fro)-11(m)5( group II. Fro)-6(m)5( the same grou)-6(p [48], bronch)-6(i)5(a)7(l)5( )]TJ 0 -1.148 TD 0.011 Tw [(respon)-6(siveness to hi)-6(stami)-6(n)0(e was )-12(measured among )-6(124 )-6(pig )]TJ ET endstream endobj 41 0 
obj << /ProcSet [/PDF /Text ] /Font << /F5 5 0 R /F7 6 0 R /F9 7 0 R /F12 20 0 R /F13 42 0 R >> /ExtGState << /GS1 8 0 R >> >> endobj 46 0 obj << /Length 17327 >> stream 1 1 1 rg /GS1 gs 1 -4.507 598.215 846.507 re f BT /F7 1 Tf 10.032 0 0 10.032 57.031 775.709 Tm 0 0 0 rg 0 Tc [(130)-6( )]TJ 8.037 0 0 8.037 282.466 775.722 Tm 0.002 Tc -0.004 Tw [(Om)7(land \330 )]TJ 10.032 0 0 
10.032 57.031 747.209 Tm -0.001 Tc 0.376 Tw [(far)-9(m)4(er)-9(s and )-6(57 dairy far)-9(m)4(er)-9(s. Dat)-7(a)0( revealed a no)-7(n-)]TJ 0 -1.153 TD 0 Tc 0.125 Tw [(signi)-6(ficant di)-6(fferen)-6(ce in )-11(mean PC)]TJ 6.498 0 0 6.498 197.194 734.174 Tm (20)Tj 10.032 0 0 10.032 203.692 735.638 Tm [( b)-6(e)1(tween pig)-6( far)-8(m)5(ers )]TJ -14.619 -1.153 TD -0.01 Tw 
[(\(11.7 m)11(g)0(/)-12(m)5(l\) and dairy far)-8(m)5(er)-8(s \(16.8 mg)-6(/)-6(m)11(l\), as well as in )]TJ T* -0.045 Tw [(the prevalence of po)-6(sitive P)-7(C)]TJ 6.498 0 0 6.498 173.482 711.032 Tm (20)Tj 10.032 0 0 10.032 179.98 712.496 Tm -0.043 Tw [( subjects; p)-6(ig far)-8(m)5(er)-8(s \(50)-6(%\) )]TJ -12.256 -1.153 TD 0.023 Tw [(and dairy farmer)-8(s \(42%\). In another 
stu)-6(d)-6(y)0( fro)-6(m)5( Den)-11(m)0(ark, )]TJ 0 -1.148 TD (Sigsgaard )Tj /F9 1 Tf 4.17 0 TD -0.001 Tc -0.027 Tw [(et a)-7(l)-1(.)]TJ /F7 1 Tf 1.977 0 TD 0 Tc -0.026 Tw [( [100] fou)-6(nd among 1,)-6(901 far)-8(m)11(in)-6(g st)-6(uden)-6(t)0(s )]TJ -6.148 -1.153 TD 0.167 Tw [(of who)-6(m 210)-6( were females, and among)-6( 407 rural)-6( mal)-6(e)-5( )]TJ T* -0.057 Tw 
[(controls ag)-6(es )-6(19 years, a prevalence of un)-6(speci)-6(fic bronch)-6(i)0(al)-6( )]TJ T* 0.125 Tw [(hyperresp)-6(onsi)-6(v)0(eness bet)-6(w)0(een 7.2\22612.4%)-8(, lowest in )-6(male )]TJ T* -0.006 Tc -0.056 Tw [(smokin)-6(g)0( )6(rural controls and )6(h)-6(i)-1(ghest )6(i)-6(n)0( male smokin)-6(g)0( )6(far)-8(m)5(i)-6(ng )]TJ 0 -1.148 TD -0.003 Tc -0.065 Tw [(stude)-8
(nts. )-6(T)-6(h)-9(ere )-6(wa)-8(s no gender diff)6(erence, )-6(and s)-6(m)8(oking )-6(only )]TJ 0 -1.153 TD 0 Tc 0.028 Tw [(signi)-6(ficantly i)-6(n)0(creased the )-6(p)-6(r)-2(evalence in t)-6(h)0(e )-6(male )-6(far)-8(m)5(i)-6(ng )]TJ T* 0.001 Tc -0.018 Tw [(students \(8.1)-5(% )]TJ /F9 1 Tf 6.176 0 TD -0.002 Tc (vs.)Tj /F7 1 Tf 1.085 0 TD 0 Tc -0.017 Tw [( 12.)-6(4%\). )-6
(A thorou)-6(gh S)-7(w)0(edi)-6(s)3(h )-6(study)-6( )-6([64] )]TJ -7.261 -1.153 TD 0.045 Tw [(of 20 respirat)-6(ory healthy pi)-6(g swine con)-6(f)3(i)-6(n)0(ement)-6(s)3( work)-6(e)1(rs )]TJ T* [(and 20 respiratory healthy n)-6(on-rural controls anal)-6(ysed for)-8( )]TJ T* 0.193 Tw [(alteration in bronchioalv)-6(eo)-6(lar lavage, lu)-6(ng functi)-6(on and )]TJ 0 -1.148 TD 
0.824 Tw [(bronchial reactivity. )-6(No)-6( differen)-6(ces in bronch)-6(i)0(al)-6( )]TJ 0 -1.153 TD 0 Tw [(respon)-6(siveness to )-6(met)-6(h)0(ach)-6(o)-6(line was ob)-6(ser)-8(v)0(ed bet)-6(w)0(een t)-6(h)0(e )]TJ T* 0.034 Tw [(groups; however, there was a signifi)-6(cant )-6(elevation in to)-6(tal )]TJ T* 0.545 Tw [(cell count )-6(and in the )-6(concentrati)-6(o)0(n)-6( in 
neutrop)-6(hils )]TJ T* 0.119 Tw [(granulocyt)-6(es i)-6(n)0( swi)-6(n)0(e )-6(con)-6(f)3(i)-6(n)0(ement )-6(work)-6(e)1(rs co)-11(mpared)-6( to )]TJ T* -0.003 Tc -0.058 Tw [(controls. T)-6(h)-9(e nu)-9(mber w)-8(a)-2(s th)-9(e sa)-8(me)-8( regarding )7(concentration )]TJ 0 -1.148 TD 0 Tc 0.241 Tw [(of al)-6(veolar macrophages,)-6( eosin)-6(ophil)-6(s and ly)-6(mp)-6(hocytes.)-
6( )]TJ 0 -1.153 TD -0.011 Tw [(Data fro)-6(m)5( th)-6(e study indi)-6(cated that rando)-6(mly reselect)-6(ed p)-6(ig )]TJ T* -0.001 Tc 0.206 Tw [(far)-9(m)4(er)-9(s had signs o)-7(f)2( airwa)-6(y)-1( infla)-6(mma)-6(t)-1(o)-7(r)-3(y reaction a)-6(n)-1(d)-7( )]TJ T* 0 Tc -0.006 Tw [(activation o)-6(f)3( t)-6(h)0(e i)-6(m)0(mune )-6(sy)-6(stem with)-6(out )-6(alteration in l)-6
(ung )]TJ T* -0.051 Tw [(functi)-6(on or bronchial reacti)-6(vity. As o)-6(ppo)-6(sed to the Swed)-6(ish )]TJ T* -0.057 Tw [(study, a Canad)-6(i)0(an study [123)-6(] co)-6(m)11(p)0(ri)-6(sing 2)-6(0)0( swine )-6(far)-8(m)5(ers )]TJ 0 -1.148 TD 0.341 Tw [(and 20 controls rando)-6(mly)-6( selected fro)-6(m)5( outdo)-6(or city)-6( )]TJ 0 -1.153 TD 0.83 Tw [(workers, fo)-6(und )6(a 
sign)-6(ificant )6(increased bronch)-6(i)0(al)-6( )]TJ T* 0.028 Tw [(respon)-6(siveness to )-6(meth)-6(acho)-6(line \(up to 25)-6(6 )-6(m)11(g)0(/)-12(m)5(l\) amo)-6(ng )]TJ T* 0.767 Tw [(swin)-6(e far)-8(m)5(e)-11(r)-2(s co)-6(mpared)-6( to controls. The )-6(mean )]TJ T* 0.065 Tw [(concentrati)-6(on for PC)]TJ 6.498 0 0 6.498 141.961 375.758 Tm 0.009 Tc (10)Tj 10.032 0 0 
10.032 148.516 377.222 Tm 0 Tc [( \(77.2)-6( m)11(g)0(/)-6(m)5(l )]TJ /F9 1 Tf 5.636 0 TD 0.005 Tc [(vs)8(.)]TJ /F7 1 Tf 1.085 0 TD 0 Tc 0.064 Tw [( 18)-6(0.8 mg/)-6(m)5(l\) an)-6(d )]TJ -15.841 -1.153 TD 0.001 Tc (PC)Tj 6.498 0 0 6.498 69.286 364.187 Tm 0 Tc (20)Tj 10.032 0 0 10.032 75.784 365.651 Tm -0.006 Tc -0.056 Tw [( \()-8(1)-12(54.5 mg/)-6(m)11(l )]TJ /F9 1 Tf 5.71 0 TD 
(vs.)Tj /F7 1 Tf 1.068 0 TD -0.062 Tw [( 229.6)-6( )-6(mg/)-12(m)5(l\) was si)-6(gnificantly lo)-6(wer )]TJ -8.648 -1.148 TD 0 Tc 0 Tw [(in swin)-6(e )-6(far)-8(m)0(ers than )-6(contr)-8(ols, an)-6(d the n)-6(u)-6(m)5(ber o)-6(f)3( su)-6(bj)-6(ects )]TJ 0 -1.153 TD -0.051 Tw [(with a positiv)-6(e PC)]TJ 6.498 0 0 6.498 129.421 341.102 Tm (20)Tj 10.032 0 0 10.032 135.919 342.566 
Tm [( were si)-6(g)-6(nificantly hig)-6(her am)11(o)-6(ng swi)-6(n)0(e )]TJ -7.864 -1.153 TD 0.081 Tw [(far)-8(m)5(er)-8(s than controls. Besette )]TJ /F9 1 Tf 12.523 0 TD [(et al.)]TJ /F7 1 Tf 2.08 0 TD [( [4] s)8(tudied bronch)-6(i)0(al)-6( )]TJ -14.602 -1.153 TD -0.006 Tw [(respon)-6(siveness to)-6( )-6(meth)-6(acho)-6(line up)-6( to )-6(a d)-6(o)-6(s)3(e )-6(of 256)-6( )-6
(mg/)-6(m)5(l)-6( )]TJ T* 0 Tw [(in )-523(60 )-523(pi)-6(g )-528(far)-8(m)5(ers. )-528(Grou)-6(p )-523(1 )-523(\(n = 16\))-8( )-523(con)-6(s)3(ist)-6(e)1(d )-523(o)-6(f)3( )]TJ T* -0.006 Tw [(asy)-6(m)5(p)-6(t)0(o)-6(m)5(ati)-6(c)-5( subject)-6(s with )-6(nor)-8(mal spiro)-6(m)5(etry)-6(. In group 2)6( )]TJ 0 -1.148 TD 0.142 Tw [(\(n )142(= )142(17\), all )-6(were asy)-6(m)5
(pto)-6(mati)-6(c with F)-7(E)-3(V)]TJ 6.498 0 0 6.498 234.472 283.304 Tm (1)Tj 10.032 0 0 10.032 237.721 284.768 Tm [(/FVC < 9)-6(5)0(%)-8( )]TJ -18.011 -1.153 TD 0.153 Tw [(\(n )153(= )153(14\) predi)-6(c)1(ted, and in )-6(group 3 \(n )147(= )147(13\) subj)-6(ect)-6(s )-6(had)-6( )]TJ T* 0.074 Tw [(chronic bronchitis with nor)-8(mal lun)-6(g fun)-6(c)-5(tion. Subject)-6(s in)
6( )]TJ T* -0.062 Tw [(group 4 \(n )-62(= )-68(1)-6(4)0(\) were sy)-6(mpt)-6(o)0(m)11(a)6(tic)6( )6(w)6(i)5(th)6( )6(FEV)]TJ 6.498 0 0 6.498 236.809 248.591 Tm (1)Tj 10.032 0 0 10.032 240.001 250.055 Tm -0.005 Tc (/FVC < 95%. )Tj -18.239 -1.153 TD 0 Tc -0.026 Tw [(Subject)-6(s fro)-6(m)5( group 4)-6( had)-6( a signi)-6(ficantly l)-6(ower P)-7(C)]TJ 6.498 0 0 6.498 261.433 
237.02 Tm (20)Tj 10.032 0 0 10.032 267.988 238.484 Tm 0.006 Tc -0.034 Tw [( v)6(a)7(lue )]TJ -21.028 -1.153 TD 0 Tc 0.045 Tw [(co)-6(mpared to t)-6(h)0(e other grou)-6(ps, and the nu)-6(mb)-6(er of subjects )]TJ 0 -1.148 TD 0.006 Tw (with PC)Tj 6.498 0 0 6.498 89.692 213.935 Tm 0.009 Tc (20)Tj 10.032 0 0 10.032 96.247 215.399 Tm 0 Tc [( < 1)-6(6)0( m)11(g)0(/)-6(m)5(l were 
larger in this group. Bronch)-6(i)0(al )]TJ -3.909 -1.153 TD -0.061 Tw [(respon)-6(siveness has al)-6(so b)-6(een)-6( assessed in small)-6( scale)6( s)8(t)5(ud)6(ie)6(s)8( )]TJ T* 0.085 Tw [(in dairy far)-8(m)5(i)-6(ng. Amishi)-6(ma )]TJ /F9 1 Tf 11.773 0 TD [(et al)]TJ /F7 1 Tf 1.835 0 TD [(. [1] found an increased)-6( )]TJ -13.608 -1.153 TD 0.15 Tw [(respon)-6(siveness to 
methach)-6(oline amo)-6(ng 37 dairy far)-8(m)0(ers )]TJ T* -0.001 Tc 0.592 Tw [(co)-7(mpared to)-7( 11 healthy)-7( nonfar)-9(min)-7(g)-7( controls. T)-9(h)-1(e )]TJ T* 0 Tc -0.061 Tw [(cu)-6(mulativ)-6(e co)-6(ncentration i)-6(n)-6(ducing a 35% fall in respira)6(t)0(o)6(r)3(y)6( )]TJ 0 -1.148 TD 0.001 Tc 0.266 Tw [(conduct)-5(a)2(nce \(PD)]TJ 6.498 0 0 6.498 128.623 144.566 Tm 
0 Tc (35)Tj 10.032 0 0 10.032 135.121 146.03 Tm 0.261 Tw [(Gr)-8(s\) was u)-6(s)3(ed t)-6(o)0( )-6(measure )-6(bronchi)-6(al)-6( )]TJ -7.784 -1.153 TD 0.023 Tw [(hyperresp)-6(onsi)-6(v)0(eness.)-6( No di)-6(fferen)-6(ces were observ)-6(e)1(d in t)-6(h)0(e )]TJ T* 0.006 Tw [(bronchial resp)-6(onse a)-11(m)5(ong t)-6(h)0(e three differ)-8(e)1(nt subgro)-6(ups of )]TJ T* -0.057 Tw 
[(dairy far)-8(m)5(ers )-6(\(12 far)-8(m)5(er)-8(s )-6(wi)-6(th epi)-6(s)3(odes o)-6(f)3( )-6(far)-8(m)5(er)-8(s lung)-6(, )-6(13 )]TJ T* -0.007 Tc -0.061 Tw [(far)-9(m)4(er)-9(s with )-6(seru)-7(m)10( )-6(antibo)-7(d)-1(y)-7( to Micro)-7(poly)-7(s)1(pora)5( )6(fa)5(e)5(ni )6(and/or )]TJ 0 -1.148 TD -0.001 Tc 0.115 Tw [(Ther)-9(m)10(o)-7(actino)-7(my)-7(cetes v)-7(ulg)-7(aris 
but)-7( no)-7( sy)-7(mpt)-7(o)-7(m)4(s, an)-7(d 12)-7( )]TJ 24.858 65.688 TD 0 Tc -0.023 Tw [(dairy far)-8(m)5(er)-8(s with no seru)-6(m antibodies an)-6(d no sy)-6(mpto)-11(ms\).)-6( )]TJ 0 -1.153 TD 0.068 Tw [(Analy)-6(ses of ri)-6(sk )-6(factor)-8(s to )-6(bronchial resp)-6(onsiv)-6(eness h)-6(a)-5(ve )]TJ T* -0.057 Tw [(been )-6(studi)-6(ed b)-6(y)0( Vogenzan)-6(g )]TJ /F9 
1 Tf 11.131 0 TD [(et al.)]TJ /F7 1 Tf 1.943 0 TD [( [114]. In)-6( )-6(a stu)-6(dy o)-6(f)3( 9)-6(6)0( p)-6(ig )]TJ -13.074 -1.153 TD -0.002 Tc [(far)-10(m)3(er)-10(s with c)-7(h)-2(ronic res)-5(pirat)-8(ory sy)-8(m)9(p)4(tom)9(s, )8(and )8(am)9(ong )8(100 )]TJ T* -0.001 Tc 0.007 Tw [(pig far)-9(m)4(er)-9(s with no respirat)-7(ory sy)-7(mpto)-7(ms)-10(, they found t)-7(h)-1
(at )]TJ 0 -1.148 TD 0 Tc -0.06 Tw [(mild bronchi)-6(al)-6( hyperrespon)-6(si)-6(veness \(P)-7(C)]TJ 6.498 0 0 6.498 467.317 687.947 Tm [(10)-9( )]TJ /F12 1 Tf 10.032 0 0 10.032 475.069 689.411 Tm -0.003 Tc [(\224)-7(\003)61(\024\031\003)56(P)8(J)1(\022)-7(P)8(O\014\003)61(Z)-2(DV)8(\003)]TJ /F7 1 Tf -16.813 -1.153 TD -0.012 Tc -0.056 Tw [(associ)-7(at)-7(ed )-6(wit)-7(h)-1
( the )-6(use o)-6(f)3( q)-6(u)-6(a)0(ter)-9(n)-1(ar)-9(y ammonium)10( )6(com)10(pounds)9( )]TJ T* 0 Tc -0.057 Tw [(\(OR 6.7)-6(, 95% )-6(CI 1.4\2263)-6(2.8\), )-6(wood )-6(shavi)-6(n)0(g)-6(s)3( as bedding \()-8(O)0(R )]TJ T* 0.065 Tw [(13.3, 95%)-8( CI 1.3\226136.)-6(7\), auto)-6(mated)-6( dry feeding mater)-8(i)0(al )]TJ T* 0.007 Tw [(\(OR 4.8,)-6( 95%)-8( CI 1.0\2267)-6(.8
\), pellets as feed)-6(ing material \()-8(O)0(R )]TJ 0 -1.148 TD -0.023 Tw [(4.8, 95% )-6(CI 1.)-6(1\22621.1\) an)-6(d lo)-6(cation o)-6(f)3( air exhau)-6(s)3(t via pit )-6(or )]TJ 0 -1.153 TD -0.057 Tw [(roof in the con)-6(f)3(inement unit)-6(s \(OR 2.7, 95%)-8( CI 1.2\2266.3\). )-6(No )]TJ T* -0.004 Tc [(as)-7(so)-4(ci)-4(at)-4(i)-10(o)-4(n)-4( b)-4(e)-9(t)-4(w)-4(een)-4( b)-
4(r)-6(o)-10(n)-4(ch)-4(i)-10(a)-3(l)-4( )6(respo)-4(n)2(siv)-4(e)2(n)-4(e)2(ss )6(and expo)-4(sure )]TJ T* 0 Tc 0.04 Tw [(to dust,)-6( endot)-6(oxin or ammo)-11(nia was ob)-6(ser)-8(v)0(ed. In a Dani)-6(sh)-6( )]TJ T* 0.284 Tw [(study [10)-6(1)0(] in the )-6(same )-6(group as described in [10)-6(0)0(],)-6( )]TJ T* -0.034 Tw [(analy)-6(s)3(es were )-6(undertaken to )-6(assess 
th)-6(e in)-6(fl)-6(uence o)-6(f)3( g)-6(e)1(net)-6(i)0(c )]TJ 0 -1.148 TD -0.006 Tc -0.062 Tw [(and enviro)-6(n)-6(m)-1(ental )-6(factor)-8(s o)-6(n)0( respiratory )-6(h)-6(ealth. Pi-alle)6(l)-1(es)8( )6(to )]TJ /F14 1 Tf 0 -1.153 TD (.)Tj /F7 1 Tf 6.498 0 0 6.498 311.65 549.189 Tm (1)Tj 10.032 0 0 10.032 314.899 550.643 Tm 0 Tc 0.216 Tw [(-antitryp)-6(sin)-6( were )-6(found)-
6( )-6(to be associated to bron)-6(ch)-6(ial )]TJ -0.847 -1.153 TD 0.227 Tw [(hyperresp)-6(onsi)-6(v)0(eness, )-6(but o)-6(nly amon)-6(g far)-8(m)11(ing )-6(stud)-6(ent)-6(s)3(, )]TJ T* -0.002 Tc -0.06 Tw [(sugg)-8(estin)-8(g a g)-8(e)-1(ne en)-8(viron)-8(mental intera)-7(ction. )6(The )6(odds )6(ratio )]TJ T* 0 Tc 0.46 Tw [(\(OR\) )-6(for br)-8(onchial)-6( hyperrespon)-6
(siven)-6(e)-5(ss increased)-6( in )]TJ T* 0.006 Tw [(subjects wit)-6(h increasi)-6(ng rareness of th)-6(e Pi-alleles. The OR )]TJ 0 -1.148 TD -0.006 Tw [(for )-6(MS was 1.)-6(71 \(95% CI 0.)-6(84\2263.49\), )-6(for )-6(MZ the )-6(OR )-6(1.)-6(93)-6( )]TJ 0 -1.153 TD 0.001 Tc -0.052 Tw [(\(95% CI 1.06)-5(\22633.39\) an)-5(d fo)-5(r rare Pi alleles \(SZ, SS ZZ\) the )]TJ T* 0 Tc 
0.199 Tw [(OR was 4.)-6(39)-6( \(95% CI 1.19\22615.8\). Boh)-6(a)1(dana )]TJ /F9 1 Tf 19.608 0.003 TD [(et al)-6(.)]TJ /F7 1 Tf 2.205 -0.003 TD 0.002 Tc 0.197 Tw [( [6] )]TJ -21.813 -1.153 TD 0 Tc -0.04 Tw [(analy)-6(s)3(ed )-6(for risk factors to b)-6(r)-2(onchial resp)-6(o)-6(n)0(siveness in 7)-6(41 )]TJ T* -0.017 Tw [(French far)-8(m)5(er)-8(s, )-6(mainly dair)-8(y far)-8(m)
5(ers. Reactors were th)-6(ose )]TJ T* [(that )-6(fell in)-6( FE)-8(V)]TJ 6.498 0 0 6.498 368.764 433.536 Tm (1 )Tj /F12 1 Tf 10.032 0 0 10.032 373.723 435.02 Tm -0.003 Tc [(\225\003)16(\024\023\010\003)10(DIW)-7(H)-5(U\003)16(D\003)16(VL)-7(QJOH\003)10(GRVH)-5(\003)16(RI\003)16(D)1(F)-5(H)1(W\\OFKROL)-7(QH\003)]TJ /F7 1 Tf -6.71 -1.148 TD 0 Tc 0.108 Tw [(\(1,200 )-6(mg\) and 
tho)-6(se )-6(subj)-6(ects )-6(with a pr)-8(echallenge FE)-8(V)]TJ 6.498 0 0 6.498 538.168 422.042 Tm 0.009 Tc (1 )Tj 10.032 0 0 10.032 306.406 411.935 Tm 0 Tc 0 Tw [(< 80% )11(t)-6(h)0(at )11(in)-6(creased )11(in)-6( )11(FE)-8(V)]TJ 6.498 0 0 6.498 422.515 410.471 Tm (1)Tj 10.032 0 0 10.032 425.764 411.935 Tm 0.001 Tc -0.01 Tw [( b)-5(y)1( > 10%)-7( and exceeded)-5( 200 )]TJ -
11.898 -1.153 TD -0.001 Tc -0.059 Tw [(ml aft)-7(e)0(r inhalation of 300 mg)-12( salbut)-7(amol. 7)-7(7)-1( su)5(b)5(j)-1(e)5(c)5(t)-1(s)7( )8(\(1)5(0)5(.)-1(3)5(\))2( )]TJ T* 0 Tc -0.025 Tw [(were react)-6(ors. Whee)-5(zing dur)-8(ing work \(O)-5(R 4.99, 95% CI 2,)-6( )]TJ T* -0.06 Tw [(29\22620.89\) and)-6( baseli)-6(ne FEV)]TJ 6.498 0 0 6.498 419.551 375.758 Tm (1)Tj 10.032 
0 0 10.032 422.8 377.222 Tm -0.062 Tw [( \(OR 1)-6(.49, 95)-6(% CI 1.05\226)-6(2.)6(20)6(\) )]TJ -11.602 -1.153 TD -0.044 Tw [(were sig)-6(nifi)-6(c)1(antly and ind)-6(ep)-6(endently asso)-6(ciated wit)-6(h bei)-6(ng )]TJ 0 -1.148 TD 0 Tw (a reactor. )Tj 0.994 -1.153 TD ( )Tj /F5 1 Tf T* -0.005 Tc -0.063 Tw [(Lo)-5(n)-6(g)-5(i)-5(t)-7(u)-6(d)-6(i)-5(n)-6(a)-5(l)-5( )-11(st)-7
(u)-6(d)-6(i)-5(e)-10(s)-2( )-6(of bro)-5(n)0(chial respon)-6(siven)-6(ess. )]TJ /F7 1 Tf 20.784 0 TD [(O)-6(ne )]TJ -21.778 -1.153 TD 0 Tc 0.381 Tw [(longitudinal study o)-6(f)3( bro)-6(n)0(chial respon)-6(siven)-6(e)1(ss in t)-6(h)0(e )]TJ T* 0.109 Tw [(far)-8(m)5(ing p)-6(opul)-6(ation has been published. Vogelzang )]TJ /F9 1 Tf 21.313 0 TD 0.114 Tw [(et al)]TJ /F7 1 Tf 
1.864 0 TD 0.006 Tc (. )Tj -23.176 -1.153 TD 0 Tc 0.216 Tw [([111] studied)-6( changes in bronchial responsiv)-6(eness o)-6(v)0(er)-8( )]TJ 0 -1.148 TD -0.001 Tc -0.039 Tw [(three years by )-6(mean)-7(s of hi)-7(stamin)-7(e up to a d)-7(o)-1(se o)-7(f)2( 16 )-6(mg/)-7(m)4(l)-7( )]TJ 0 -1.153 TD 0.046 Tw [(in 82 pig farmer)-9(s con)-7(s)2(ist)-7(e)-6(ntly with sy)-7(mpto)-7(ms, 
an)-7(d 89)-7( pig )]TJ T* 0 Tc -0.043 Tw [(far)-8(m)5(er)-8(s con)-6(s)3(istently with no sy)-6(mpto)-11(ms. Th)-6(e m)11(e)-5(an increase )]TJ T* 0.216 Tw [(in respon)-6(siveness to hist)-6(a)-5(min)-6(e)1( was 2.5)-6(2 doubling d)-6(o)0(se )]TJ T* 0.131 Tw [(concentrati)-6(o)0(n)-6( for PC)]TJ 6.498 0 0 6.498 392.704 237.02 Tm 0.009 Tc (10)Tj 10.032 0 0 10.032 399.259 
238.484 Tm 0 Tc [( and)-6( 1.63 doublin)-6(g dose for P)-7(C)]TJ 6.498 0 0 6.498 532.411 237.02 Tm (20)Tj 10.032 0 0 10.032 538.909 238.484 Tm 0.006 Tc (. )Tj -23.176 -1.153 TD 0.001 Tc 0.472 Tw [(Long ter)-7(m)6( average expo)-5(sure to)-5( inhalable d)-5(u)1(st was )]TJ 0 -1.148 TD 0 Tc 0.023 Tw [(associat)-6(ed wit)-6(h PC)]TJ 6.498 0 0 6.498 383.299 213.935 Tm (10)Tj 10.032 
0 0 10.032 389.797 215.399 Tm 0.022 Tw [( and ex)-6(posure to ammo)-6(nia, the u)-6(s)-3(e of )]TJ -8.312 -1.153 TD -0.06 Tw [(wood shavi)-6(n)0(g)-6(s)3( as bed)-6(ding, and auto)-6(mated dry feeding we)6(re)6( )]TJ T* 0.227 Tw [(associat)-6(ed to)-6( PC)]TJ 6.498 0 0 6.498 377.371 190.793 Tm 0.009 Tc (20)Tj 10.032 0 0 10.032 383.926 192.257 Tm 0 Tc [(. No)-6( associati)-6(on 
was foun)-6(d with)-6( )-6(the )]TJ -7.727 -1.153 TD 0 Tw [(expo)-6(sure o)-6(f)3( endotoxin. )]TJ 0.994 -1.153 TD ( )Tj /F5 1 Tf T* -0.011 Tc -0.051 Tw [(Summary an)-6(d )6(rem)-8(arks.)6( )]TJ /F7 1 Tf 10.057 0 TD -0.017 Tc -0.057 Tw [(Th)-6(e fi)-6(el)-6(d o)-6(f)3( un)-6(sp)-6(eci)-6(fi)-6(c br)-8(on)-6(chi)-6(a)-5(l )]TJ -11.051 -1.148 TD 0 Tc -0.017 Tw [(provocation i)-6
(s)-3( characterised by a heterogeneity in )-6(metho)-6(ds )]TJ 0 -1.153 TD 0.409 Tw [(and )-6(measurements,)-6( thu)-6(s )-6(making)-6( co)-6(mparison)-6( bet)-6(w)-5(een)-6( )]TJ T* -0.008 Tc -0.06 Tw [(studie)-7(s)0( di)-8(fficu)-8(lt. Howe)-7(ver, n)-8(on-expo)-8(sed )6(control )6(groups)6( have )]TJ T* 0 Tc -0.061 Tw [(been u)-6(s)3(ed i)-6(n)0( seven studies [)-8(1, 9, 
13, 64, 91)-6(, 100, 12)-6(3] an)-6(d in)-6( )]TJ T* 0.369 Tw [(three stud)-6(ies [1, 13, 123)-6(] the person)-6(s expo)-6(sed were )]TJ 0 -1.148 TD 0.098 Tw [(signi)-6(ficantly more respon)-6(si)-6(ve than contr)-8(ols. In one st)-6(udy )]TJ ET endstream endobj 47 0 obj << /ProcSet [/PDF /Text ] /Font << /F5 5 0 R /F7 6 0 R /F9 7 0 R /F12 20 0 R /F14 48 0 R >> /ExtGState 
<< /GS1 8 0 R >> >> endobj 50 0 obj << /Length 18436 >> stream 1 1 1 rg /GS1 gs 1 -4.507 598.215 846.507 re f BT /F7 1 Tf 8.037 0 0 8.037 57.031 775.706 Tm 0 0 0 rg 0.002 Tc -0.003 Tw [( )-12006(Expos)8(ure a)6(nd res)8(p)-2(iratory h)6(ealth in )8(f)9(a)-1(rming in tem)7(p)-2(erate zo)6(nes \226 a re)6(vi)11(ew of)9( the literature )]TJ 10.032 0 0 10.032 526.54 775.689 Tm 0 Tc 
(131)Tj 8.037 0 0 8.037 541.588 775.706 Tm ( )Tj 10.032 0 0 10.032 57.031 747.189 Tm -0.004 Tc -0.058 Tw [([9], far)-12(m)1(ers)-7( w)-9(ith anim)7(al production were signif)5(i)1(cantly more )]TJ 0 -1.153 TD 0 Tc 0.347 Tw [(respon)-6(sive th)-6(an control)-6(s and far)-8(m)5(er)-8(s with no ani)-6(m)5(al)-12( )]TJ T* 0.165 Tw [(production. I)-8(n)0( three studi)-6(es [64, 91, 
10)-6(0] no signi)-6(ficant )]TJ T* 0.051 Tw [(difference was ob)-6(served i)-6(n)0( )-6(bronchial resp)-6(onsiv)-6(eness. T)-8(h)0(e )]TJ T* 0 Tw [(prevalence o)-6(f)3( )-6(reactivity \(P)-7(C)]TJ 6.498 0 0 6.498 170.119 699.448 Tm (20 )Tj /F13 1 Tf 10.032 0 0 10.032 178.27 700.925 Tm (\226)Tj /F12 1 Tf 0 0 TD (\224)Tj /F7 1 Tf 0.551 -0.002 TD [( 8 )-6(mg/)-6(m)5(l h)-6(i)0
(stamin)-6(e\) seems )]TJ -12.636 -1.148 TD 0.017 Tw [(to be v)-6(e)1(ry hig)-6(h in )-6(sub)-6(s)3(ampl)-6(es o)-6(f)3( )-6(Dani)-6(sh )-6(far)-8(m)5(ers, b)-6(e)1(tween)-6( )]TJ 0 -1.153 TD 0.223 Tw [(95% \(far)-8(mer)-8(s)-3( with asth)-6(ma)-11(\) and 59% \()-8(f)-2(ar)-8(mers with no )]TJ T* 0.108 Tw [(respiratory )-6(sy)-6(mpt)-6(o)-6(m)5(s\),)-6( n )108(= )102(144 )-6
(far)-8(m)5(er)-8(s [)-8(48] and)-6( 50% )-6(in )]TJ T* 0 Tw [(swin)-6(e )-63(far)-8(m)5(ers )-57(and )-57(4)-6(2)0(% )-57(in )-63(d)-6(a)1(iry )-57(far)-8(m)5(ers,)-6( )-62(n = 181)-6( )-57(far)-8(m)5(ers )]TJ T* -0.057 Tw [([94]. These pr)-8(evalen)-6(ce d)-6(a)1(ta )-6(are )-6(much high)-6(er than )-6(data fr)-8(o)-11(m)5( )]TJ 0 -1.148 TD -0.003 Tc -0.065 Tw [(741 )-6
(French)-9( )-6(da)-8(iry f)6(a)3(rm)8(ers where 10.3% were reactors \(f)6(all in )]TJ 0 -1.153 TD 0.002 Tc (FEV)Tj 6.498 0 0 6.498 76.012 618.565 Tm (1)Tj 10.032 0 0 10.032 79.261 620.022 Tm ( )Tj /F12 1 Tf 0.29 0.002 TD -0.003 Tc [(\225\003)-41(\024\023\010\003)-35(DIWHU\003)-41(DFHW)-7(\\OFK)-5(ROLQH\003)-41(\013\024\017\025\023\023)]TJ /F7 1 Tf 13.295 -0.002 TD 0 Tc 0.04 Tw 
[( )34(mg\) or increase in)-6( )]TJ -15.801 -1.153 TD 0.002 Tc (FEV)Tj 6.498 0 0 6.498 76.012 606.994 Tm 0 Tc (1 )Tj 10.032 0 0 10.032 80.914 608.451 Tm -0.001 Tc 0.2 Tw [(> )199(10% )-6(and 200 )-11(ml i)-7(n)-1( s)19(u)16(b)22(j)16(e)17(c)23(t)16(s)24( )11(w)22(i)16(t)16(h)22( )17(a)23( )17(p)22(r)14(e)17(c)17(h)22(a)17(l)21(l)16(e)17(n)16(g)22(e)17( )]TJ -2.381 -1.153 TD -
0.022 Tc [(FE)-8(V)]TJ 6.498 0 0 6.498 75.385 595.423 Tm -0.026 Tc (1 )Tj 10.032 0 0 10.032 79.945 596.88 Tm 0.001 Tc 0.175 Tw [(<)25( )193(8)24(0)18(%)22(\))21( )11([)21(6)24(])16(.)24( )17(T)21(h)18(e)25( )11(p)24(r)16(e)25(v)18(a)19(l)23(e)19(n)18(c)25(e)19( o)-5(f)4( react)-5(ivity \(PC)]TJ 6.498 0 0 6.498 265.822 595.423 Tm 0 Tc (10 )Tj /F12 1 Tf 10.032 0 0 10.032 273.973 
596.9 Tm (\224)Tj /F7 1 Tf 0.551 -0.002 TD 0.006 Tw [( 16 )]TJ -22.176 -1.153 TD 0.011 Tw [(mg/)-12(m)5(l hist)-6(a)-5(mine\) in a rand)-6(o)-6(m)11( p)-6(opulatio)-6(n sampl)-6(e)1( of 2,)-6(156)-6( )]TJ T* 0.091 Tw [(subjects in th)-6(e Netherlan)-6(ds was abo)-6(ut 25)-6(% [89] and in a )]TJ 0 -1.148 TD -0.006 Tc -0.062 Tw [(E)-9(u)-6(r)-8(o)-6(p)-6(e)-5(an )-6(Co)-6(mmu)-6
(n)0(ity Surv)-6(ey stu)-6(dy o)-6(f)3( 13,)-6(161 su)-6(bject)-6(s )-6(fro)-6(m)11( )]TJ 0 -1.153 TD 0 Tc 0.207 Tw [(13 European countries, tog)-6(ether wit)-6(h su)-6(bjects fro)-6(m)5( t)-6(h)0(e )]TJ T* 0.134 Tw [(USA, Au)-6(stral)-6(i)0(a and New )-8(Zealand [)9(1)6(2)11(])9( t)11(h)11(e)12( p)11(r)9(e)6(v)11(a)12(l)5(e)12(n)6(c)12(e)6( )9(o)6(f)9( )]TJ T* -0.01 Tc 0.305 
Tw [(reactivity \(P)-5(D)]TJ 6.498 0 0 6.498 115.342 526.054 Tm -0.018 Tc (20 )Tj /F12 1 Tf 10.032 0 0 10.032 123.151 527.531 Tm (\224)Tj /F7 1 Tf 0.54 -0.002 TD -0.009 Tc 0.31 Tw [( )307(1 )301(m)8(g)2( m)8(e)-3(t)-4(h)2(acholine\) w)-14(a)-8(s)-6( 1)-15(3)-9(%)-11(.)-9( I)-11(n)-9( t)-15(h)-9(e)-14( )]TJ -7.131 -1.153 TD 0 Tc 0.5 Tw [(Dani)-6(sh )-6(sub)-6(s)-3(ample th)-6(e 
p)-6(r)-2(evalence was 23.)-6(5%. Data )]TJ T* -0.007 Tc -0.061 Tw [(regarding bro)-7(nchial rea)-6(c)-1(tivi)-7(t)-2(y in far)-9(m)4(ing p)-7(opulations)7( )6(are too )]TJ 0 -1.148 TD 0 Tc 0.102 Tw [(incon)-6(sistent and sparse to)-6( evaluate any)-6( effect)-6( of )-6(far)-8(m)5(i)-6(n)0(g)-6( )]TJ 0 -1.153 TD 0.006 Tw [(expo)-6(sure o)-6(n)0( b)-6(r)-2(onchial reacti)-6
(vity, ev)-6(en t)-6(h)0(o)-6(ugh the findin)-6(gs )]TJ T* 0 Tw [(fro)-6(m)11( )-6(Den)-6(m)5(ar)-8(k [12, 44, 48] )6(indicate a hig)-6(her prevalence of )]TJ T* -0.001 Tc -0.067 Tw [(reactivity )-6(in )-11(far)-9(m)10(er)-9(s )-6(than in)5( su)5(b)5(j)4(e)5(c)5(t)-1(s)7( f)8(r)2(o)-7(m)10( th)5(e)5( c)5(ity)5( of)8( )-6(A)5(a)5(r)-3(h)5(u)5(s)7( )]TJ T* 0.001 Tc ([12]. )Tj 
0.994 -1.153 TD -0.006 Tc -0.062 Tw [(In both cro)-6(ss )-6(sectional- and l)-6(ongitudinal)-6( st)-6(udies, e)6(xpos)8(u)5(re)6( )]TJ -0.994 -1.148 TD 0 Tc -0.009 Tw [(to ammo)-6(nia, wood sh)-6(aving)-6(s as bed)-6(ding, and auto)-6(mati)-6(c dry)6( )]TJ 0 -1.153 TD -0.06 Tw [(feeding [12,)-6( 1)-6(14] have been)-6( foun)-6(d as risk)-6( factors associ)-6(at)-6(ed )]TJ T* -
0.007 Tc -0.061 Tw [(with bronchi)-7(al)-7( respon)-7(siveness. Cro)-7(s)-4(s-s)7(e)-1(c)5(tiona)5(l )6(s)7(t)4(udies)7( )6(a)5(l)4(one)5( )]TJ T* 0 Tc [(have relat)-6(e)1(d age [44], baseli)-6(ne FEV)]TJ 6.498 0 0 6.498 197.878 387.316 Tm (1)Tj 10.032 0 0 10.032 201.127 388.773 Tm -0.004 Tc -0.058 Tw [( [)-6(6, 4)-10(4)-4(])-6(,)-4( Pi )6(allel)]TJ /F12 1 Tf 5.938 0.002 TD 
[(HV)7(\003)66(W)-3(R)6(\003)]TJ /F14 1 Tf 1.96 0 TD (.)Tj /F7 1 Tf 6.498 0 0 6.498 285.544 387.316 Tm (1)Tj 10.032 0 0 10.032 288.736 388.773 Tm (-)Tj -23.097 -1.153 TD 0 Tc -0.027 Tw [(antitrypsin)-6( [1)-6(01], wheezing)-6( during work [)-8(6)0(], pellet feedi)-6(ng )]TJ T* 0.256 Tw [(and locatio)-6(n of air exhau)-6(s)-3(t [114] as risk factor)-8(s. In a )]TJ 0 -1.148 TD 0 
Tw [(longitudinal)-6( st)-6(udy [12] far)-8(ming was a ri)-6(sk )-6(fact)-6(or. )]TJ 0.994 -1.153 TD ( )Tj /F5 1 Tf 3.193 -1.152 TD [(LUNG FUNCTION )-6(IN F)-8(ARMERS )]TJ /F11 1 Tf 7.528 -1.159 TD ( )Tj /F5 1 Tf -10.722 -1.148 TD [(Cro)-6(ss-)-8(section)-7(al studies. )]TJ /F7 1 Tf 10.21 -0.002 TD [(In)-6( )-6(the la)-5(st tw)-5(o d)-6(ecade)-5(s)3( )-6(sev)-5(e)1(ral )]TJ -
11.205 -1.153 TD 0.29 Tw [(articles have been publi)-6(shed addressi)-6(n)-6(g)0( i)-6(m)11(p)-6(a)1(ired lung )]TJ 0 -1.148 TD -0.01 Tw [(functi)-6(on in su)-6(bjects occupied in agriculture. So)-6(me o)-6(f)3( these )]TJ 0 -1.153 TD 0.257 Tw [(studies have been d)-6(e)1(si)-6(gned with contr)-8(ol group)-6(s an)-6(d a )]TJ T* -0.001 Tc -0.059 Tw [(su)-7(ffi)-7(cient n)-7(u)-7
(mber of p)-7(a)0(rticip)-7(ants. Mo)-7(stly exposu)5(r)2(e )8(in)5( )8(sw)5(in)5(e)5( )]TJ T* 0 Tc 0.284 Tw [(confi)-6(n)0(ement )-6(building)-6(s [13)-6(,)0( 16, 29,)-6( 48,)-6( 121] has b)-6(e)-5(en )]TJ T* 0.46 Tw [(describ)-6(e)1(d, bu)-6(t other far)-8(ming occup)-6(a)1(ti)-6(ons have been)-6( )]TJ T* -0.034 Tw [(addressed )-6(such as dairy far)-8(m)5(in)-6(g [18, 20, 
38], dairy farmin)-6(g)-6( )]TJ 0 -1.148 TD 0.165 Tw [(and hor)-8(se rai)-6(s)3(ing [7)-6(3], po)-6(ultry breedin)-6(g [25, 1)-6(08, 1)-6(24],)-6( )]TJ 0 -1.153 TD -0.003 Tc -0.065 Tw [(grain )-6(far)-11(m)8(i)-9(ng )-11([11, )-6(41, )-6(53, )-6(67], other f)6(i)2(eld harvests [95, 125], )]TJ T* 0 Tc -0.006 Tw [(and one )-6(stud)-6(y )-6(has )-6(focused o)-6(n)0( far)-8(m)5
(in)-6(g stu)-6(d)0(ents )-6(at the p)-6(o)-6(int )]TJ T* 0 Tw [(of entering th)-6(e trade [74]. )]TJ 0.994 -1.153 TD (Dosman )Tj /F9 1 Tf 3.563 0.002 TD -0.023 Tw [(et al.)]TJ /F7 1 Tf 1.977 -0.002 TD [( )-6([29] found in t)-6(h)0(eir survey )-6(fr)-8(o)-6(m)11( )-6(Can)-6(a)1(da o)-6(f)3( )]TJ -6.534 -1.153 TD 0.074 Tw [(504 swine pr)-8(oducer)-8(s and )-6(4)-6(48 rural-
dwell)-6(ing non-)-8(far)-8(m)5(i)-6(ng )]TJ 0 -1.148 TD 0.064 Tw [(controls, a lo)-6(wer FEV)]TJ 6.498 0 0 6.498 147.661 144.553 Tm (1)Tj 10.032 0 0 10.032 150.91 146.01 Tm 0.063 Tw [( and)-6( FVC in swin)-6(e producer)-8(s th)-6(an )]TJ -9.358 -1.153 TD 0.534 Tw [(controls, alt)-6(h)-6(ough there )-6(was a )-6(mo)-6(dest increase i)-6(n)0( )]TJ T* 0.002 Tc (FEV)Tj 6.498 0 0 
6.498 76.012 121.411 Tm (1)Tj 10.032 0 0 10.032 79.261 122.868 Tm 0 Tc 0.216 Tw [(/FVC ratio among )-6(swine )-6(far)-8(m)5(ers,)-6( suggestiv)-6(e o)-6(f)3( a )]TJ -2.216 -1.153 TD -0.005 Tc -0.063 Tw [(mi)-5(x)-11(e)-4(d)-5( )-6(r)-7(e)-10(st)-5(r)-7(i)-5(ct)-5(i)-11(v)-5(e/)-5(o)-5(b)-11(st)-5(r)-7(uctive lung functio)-5(n )-6(i)-5(m)12(p)-5(a)1(ir)-7(ment. I)-7(n)1( a )]TJ 
T* -0.001 Tc -0.06 Tw [(Dani)-7(sh st)-7(udy [)-9(99] of 1)-7(24 pig far)-9(m)4(er)-9(s and 5)-7(7)-1( dairy far)-9(m)4(er)-9(s a)5( )]TJ 0 -1.148 TD 0 Tc 0.148 Tw [(non-signi)-6(fican)-6(t)0( lower FEV)]TJ 6.498 0 0 6.498 167.725 86.755 Tm (1)Tj 10.032 0 0 10.032 171.031 88.212 Tm [( in pig far)-8(m)5(e)-11(r)-2(s than in dai)-6(r)-2(y)6( )]TJ 13.494 65.688 TD 0.318 Tw [(far)-
8(m)5(er)-8(s was )-6(foun)-6(d. The annual decline in FEV)]TJ 6.498 0 0 6.498 516.85 745.732 Tm (1)Tj 10.032 0 0 10.032 520.099 747.189 Tm 0.004 Tc 0.314 Tw [( wa)5(s )]TJ -21.301 -1.153 TD 0 Tc 0.011 Tw [(associat)-6(ed wit)-6(h pig far)-8(m)5(in)-6(g \(12 )-6(m)11(l)0(\), s)-9(m)5(ok)-6(ing \(23 )-6(m)11(l)0(/)-6(p)0(ack)-6( )]TJ T* 0.267 Tw [(year\) in addition to the age 
related decline of 32 )-6(ml)-6(.)-6( )]TJ T* 0.099 Tw [(Canadian d)-6(a)1(ta [16] fro)-6(m)5( a population)-6( co)-6(mpri)-6(sing of 4)-6(88 )]TJ T* 0.091 Tw [(swin)-6(e buildin)-6(g workers, 21)-6(6 non-far)-8(m)5(in)-6(g neighbourh)-6(ood)-6( )]TJ 0 -1.148 TD 0.25 Tw [(controls sh)-6(o)-6(w)0(ed a si)-6(gnifi)-6(cant lo)-6(wer F)-7(E)-3(V)]TJ 6.498 0 0 6.498 483.448 687.934 
Tm (1)Tj 10.032 0 0 10.032 486.697 689.391 Tm 0.001 Tc [(/FVC among)-5( )]TJ -17.972 -1.153 TD -0.005 Tc -0.057 Tw [(sw)-5(i)-5(n)-11(e co)-5(n)-11(f)-2(i)-5(n)-5(e)-10(me)-10(n)-5(t)-5( w)-5(o)-5(r)-7(k)-5(e)1(rs than )6(control)-5(s)3(. Subject)-5(s )6(work)-5(i)0(ng )]TJ T* -0.001 Tc 0.025 Tw [(3 hours or mo)-7(re in swine co)-7(nfine)-12(ment bui)-7(ldings h)-7(a)0(d mo)-7
(re )]TJ T* 0 Tc 0.113 Tw [(airflow ob)-6(stru)-6(ction than tho)-6(se working less hour)-8(s. There )]TJ T* 0.045 Tw [(was no di)-6(ffer)-8(ence in air)-8(f)3(lo)-6(w obstructi)-6(on)-6( between )-6(subj)-6(ects )]TJ 0 -1.148 TD -0.034 Tw [(working in)-6( swine co)-6(nfin)-6(ement buildin)-6(gs o)-6(nly, an)-6(d )-6(subjects )]TJ 0 -1.153 TD 0.17 Tw [(working bot)-6(h)-6( in 
swi)-6(n)0(e co)-6(nfine)-11(ment b)-6(u)0(i)-6(ldings )-6(and d)-6(a)-5(iry)6( )]TJ T* -0.028 Tw [(barns. Zej)-6(d)0(a )]TJ /F9 1 Tf 5.142 0.002 TD 0.001 Tc -0.029 Tw [(et al)]TJ /F7 1 Tf 1.727 -0.002 TD 0 Tc -0.025 Tw [(. [121] stu)-6(died you)-6(nger Canadian far)-8(m)5(er)-8(s )]TJ -6.869 -1.153 TD 0.205 Tw [(\(249 swine p)-6(r)-2(oducers, 251)-6( grain far)-8(m)5(er)-8(s 
and)-6( 263 no)-6(n-)]TJ T* 0.114 Tw [(far)-8(m)5(ing subjects\). They fo)-6(und a signi)-6(ficantly lower lu)-6(ng)-6( )]TJ T* 0.17 Tw [(functi)-6(on in )-6(swine produ)-6(cers than in )-6(grain far)-8(m)5(er)-8(s, with )]TJ 0 -1.148 TD 0.159 Tw [(measurement)-6(s)-3( of FEV)]TJ 6.498 0 0 6.498 399.43 560.767 Tm (1)Tj 10.032 0 0 10.032 402.679 562.224 Tm 0.001 Tc 0.158 Tw (, 
FEV)Tj 6.498 0 0 6.498 428.272 560.767 Tm (1)Tj 10.032 0 0 10.032 431.521 562.224 Tm (/FVC, FEF)Tj 6.498 0 0 6.498 477.862 560.767 Tm 0 Tc (25-75)Tj 10.032 0 0 10.032 493.024 562.224 Tm 0.001 Tc [( and forced)-5( )]TJ -18.602 -1.153 TD 0 Tc 0.153 Tw [(expiratory )-6(flo)-6(w)0( at 50% an)-6(d 25% FVC )-6(and non-)-8(f)3(ar)-8(ming )]TJ T* 0.227 Tw [(subjects wit)-6(h)-6( )-6(m)
11(e)1(asuremen)-6(t of FEV)]TJ 6.498 0 0 6.498 456.715 537.625 Tm (1)Tj 10.032 0 0 10.032 459.964 539.082 Tm [(/F)-7(VC, FEF)]TJ 6.498 0 0 6.498 506.932 537.625 Tm [(25)-9(-75)]TJ 10.032 0 0 10.032 522.208 539.082 Tm [( and )]TJ -21.511 -1.153 TD 0.347 Tw [(forced expiratory flow at)-6( 50%. An indirect index)-6( of )]TJ T* 0 Tw [(expo)-6(sure was )-6(inversel)-6(y relat)-6(e)
1(d to FVC \(si)-6(gnificant\) and)-6( to)-6( )]TJ T* 0.002 Tc (FEV)Tj 6.498 0 0 6.498 325.387 502.912 Tm (1)Tj 10.032 0 0 10.032 328.636 504.369 Tm 0 Tc -0.051 Tw [( \(borderl)-6(ine o)-6(f)3( )-6(signi)-6(ficance\). )-6(Decreased l)-6(ung )-6(fu)-6(nct)-6(ion )]TJ -2.216 -1.148 TD 0.017 Tw [(was especiall)-6(y)0( )6(observed amo)-6(ng swine )6(p)-6(r)-2(oducers aged)-6( )6(25
\226)]TJ 0 -1.153 TD 0.051 Tw [(35 year)-8(s. )-6(Unli)-6(ke previo)-6(us )-6(st)-6(udies [16, 29)-6(,)-6( 48, 12)-6(1] where )]TJ T* 0.24 Tw [(lung fun)-6(c)1(tion)-6( m)11(e)1(asure)-11(m)5(en)-6(ts tended to be lower in the )]TJ T* 0.091 Tw [(expo)-6(sed grou)-6(ps and especi)-6(ally )6(amo)-6(ng swine far)-8(m)5(er)-8(s,)-6( )6(the )]TJ T* 0.136 Tw [(lung fu)-6(nction)-6
( )-6(m)11(e)-5(asurement)-6(s)3( were th)-6(e same \(FEV)]TJ 6.498 0 0 6.498 513.259 445.114 Tm (1)Tj 10.032 0 0 10.032 516.508 446.571 Tm 0.002 Tc [(/FVC,)-4( )]TJ -20.943 -1.153 TD (FEF)Tj 6.498 0 0 6.498 323.734 433.543 Tm 0 Tc (25-75)Tj 10.032 0 0 10.032 338.953 435 Tm 0.074 Tw [(, PEF and MEF\) as a study fro)-11(m)0( Western France )]TJ -3.244 -1.148 TD 0.114 Tw [([95] 
involving 102 pig far)-8(m)5(er)-8(s, 51 dair)-8(y far)-8(m)5(ers and)-6( 51 )]TJ 0 -1.153 TD 0.006 Tw [(non-far)-8(m)5(in)-6(g )6(r)-8(e)1(ferents fro)-6(m)5( west)-6(ern )6(France. )]TJ 0.994 -1.153 TD 0.011 Tw [(Two articles )-6(fro)-6(m the )-6(Doub)-6( province in)-6( F)-7(r)-2(ance [18,)-6( 20])-8( )]TJ -0.994 -1.153 TD -0.005 Tc -0.063 Tw [(h)-5(a)-4(v)-5(e)-4( )-6(a)-10
(n)-5(al)-5(y)-11(s)-2(ed)-5( )-6(lung function)-5( i)-5(n)1( dairy far)-7(m)6(er)-7(s. The )-6(first )-6(stu)-5(dy )]TJ T* 0 Tc [(fro)-6(m)5( 19)-6(89 [20)-6(])-2( found l)-6(ower v)6(a)6(l)5(u)6(e)1(s)8( )6(of)9( )6(FEV)]TJ 6.498 0 0 6.498 474.613 375.745 Tm (1)Tj 10.032 0 0 10.032 477.805 377.202 Tm -0.006 Tc [( and F)-7(V)0(C i)-6(n)0( 2)-6(50 )]TJ -17.085 -1.153 TD -0.004 
Tc -0.057 Tw [(d)-4(a)-3(i)-4(r)-6(y)-4( f)-6(a)-3(r)-12(m)1(er)-6(s co)-10(mp)-4(ar)-6(ed)-4( t)-10(o)-4( 2)-10(5)-4(0)-4( control)-4(s)4(. )7(D)-4(a)2(ta )7(fro)-10(m)7( )7(the )7(1)-4(998 )]TJ 0 -1.148 TD 0 Tc 0.142 Tw [(study [18] revealed a )-6(signi)-6(ficantly lower)-8( FEV)]TJ 6.498 0 0 6.498 499.123 352.66 Tm (1)Tj 10.032 0 0 10.032 502.372 354.117 Tm [(/VC rat)-6
(io )]TJ -19.534 -1.153 TD -0.061 Tw [(among 2)-6(65 dairy far)-8(m)5(er)-8(s co)-6(mp)-6(ared to th)-6(e 145 non-ex)-6(p)0(o)-6(s)3(ed)-6( )]TJ T* -0.006 Tc [(controls )-6(and t)-6(he FEV)]TJ 6.498 0 0 6.498 389.056 329.518 Tm (1)Tj 10.032 0 0 10.032 392.248 330.975 Tm -0.007 Tc [(/V)-7(C r)-9(a)-1(tio like )-6(smok)-7(ing was nega)5(t)4(ive)5(ly )]TJ -8.557 -1.153 TD 0 Tc 
0.007 Tw [(correlated t)-6(o)0( d)-6(a)1(iry far)-8(m)11(i)-6(ng. Finding)-6(s fro)-6(m)0( France [1)-6(8, 2)-6(0)0(] )]TJ T* -0.009 Tw [(and data fro)-6(m)5( England and Wales sup)-6(ports the assu)-6(mpti)-6(on)-6( )]TJ T* 0.028 Tw [(of an )-6(associ)-6(ati)-6(on between d)-6(a)1(iry far)-8(m)5(in)-6(g and reduced lu)-6(ng )]TJ 0 -1.148 TD 0.006 Tw [(functi)-6(on. Hell)-6
(er )]TJ /F9 1 Tf 6.602 0.002 TD [(et al)]TJ /F7 1 Tf 1.756 -0.002 TD [(. [38] f)9(ound in their study co)-6(mprisi)-6(ng)-6( )]TJ -8.358 -1.153 TD -0.009 Tw [(of 4)-6(28 far)-8(m)5(er)-8(s an)-6(d 356)-6( non-far)-8(ming contr)-8(ols, a sig)-6(nifi)-6(c)1(ant )]TJ T* 0.001 Tc 0.05 Tw (lower FEV)Tj 6.498 0 0 6.498 351.265 260.149 Tm (1)Tj 10.032 0 0 10.032 354.514 261.606 Tm 0 
Tc 0.051 Tw [(/)-6(F)-7(VC rati)-6(o in )-6(su)-6(bjects workin)-6(g regularly )-6(wi)-6(th )]TJ -4.795 -1.153 TD -0.034 Tw [(dairy cattle an)-6(d with )-6(silage co)-6(mpared to)-6( ot)-6(hers )-6(far)-8(m)5(er)-8(s and )]TJ T* 0.001 Tc 0.181 Tw (controls. The FEF)Tj 6.498 0 0 6.498 382.9 237.007 Tm 0 Tc (25-75)Tj 10.032 0 0 10.032 398.062 238.464 Tm 0.182 Tw [( was also sig)-
6(nifi)-6(c)-5(antly reduced)-6( in )]TJ -9.136 -1.153 TD 0.041 Tw [(regular dairy workers. In Croatian livesto)-6(c)1(k far)-8(m)5( work)-6(e)1(rs )]TJ 0 -1.148 TD 0.108 Tw [([73] raising )-6(d)-6(a)1(iry cattle an)-6(d horses FE)-8(V)]TJ 6.498 0 0 6.498 473.815 213.922 Tm (1)Tj 10.032 0 0 10.032 477.064 215.379 Tm [( and)-6( FV)-5(C w)-5(e)1(re )]TJ -17.011 -1.153 TD 0.165 Tw 
[(signi)-6(ficantly lower only in non-smo)-6(k)0(ers.)-6( No differences )]TJ T* 0 Tw [(were ob)-6(served for FEF)]TJ 6.498 0 0 6.498 398.746 190.78 Tm 0.009 Tc [(50)9(%)]TJ 10.032 0 0 10.032 410.716 192.237 Tm 0.002 Tc -0.002 Tw [( )-6(and FEF)]TJ 6.498 0 0 6.498 447.652 190.78 Tm 0 Tc [(25)-9(%)]TJ 10.032 0 0 10.032 459.622 192.237 Tm (. )Tj -14.278 -1.153 TD 0.17 Tw [(There 
have b)-6(een several case report)-6(s)3( and small )-6(scal)-6(e )]TJ -0.994 -1.153 TD 0.227 Tw [(studies publi)-6(shed without )-6(a control gro)-6(up dealing )-6(with )]TJ T* -0.002 Tc -0.059 Tw [(respiratory h)-8(e)-7(alth in poultry f)7(a)4(rm)9(ing, )7(but few )7(well-designed )]TJ 0 -1.148 TD 0 Tc 0.041 Tw [(studies. Most of these repor)-8(ts have descri)-6(bed the 
effect of )]TJ 0 -1.153 TD -0.034 Tw [(the ex)-6(posure o)-6(n)0( lung)-6( functio)-6(n. Ad)-6(dressing)-6( )-6(lung )-6(functi)-6(on )-6(in)-6( )]TJ T* 0.114 Tw [(hu)-6(man)-6(s)3( expo)-6(sed to poultry)-6( breeding, Zuskin )]TJ /F9 1 Tf 18.778 0.002 TD [(et al)]TJ /F7 1 Tf 1.864 -0.002 TD [(. [124])-8( )]TJ -20.642 -1.153 TD -0.043 Tw [(measured lu)-6(n)-6(g)0( function)-6
( in 3)-6(43 poultry)-6( far)-8(m)5( worker)-8(s)3(. In)-6( the)6( )]TJ T* 0.619 Tw [(poultry workers the FEV)]TJ 6.498 0 0 6.498 425.137 98.269 Tm 0.002 Tc (1, )Tj 10.032 0 0 10.032 437.848 99.726 Tm 0.001 Tc (FVC and FEF)Tj 6.498 0 0 6.498 506.704 98.269 Tm 0 Tc (25)Tj 10.032 0 0 10.032 513.202 99.726 Tm 0.002 Tc 0.617 Tw [( were )]TJ -20.614 -1.148 TD 0 Tc -0.06 Tw [(signi)-
6(ficantly l)-6(ower than predicted, and wo)-6(rkers exp)-6(o)0(sed for )]TJ ET endstream endobj 51 0 obj << /ProcSet [/PDF /Text ] /Font << /F5 5 0 R /F7 6 0 R /F9 7 0 R /F11 13 0 R /F12 20 0 R /F13 42 0 R /F14 48 0 R >> /ExtGState << /GS1 8 0 R >> >> endobj 53 0 obj << /Length 17614 >> stream 1 1 1 rg /GS1 gs 1 -4.507 598.215 846.507 re f BT /F7 1 Tf 10.032 0 0 10.032 57.031 
775.709 Tm 0 0 0 rg 0 Tc [(132)-6( )]TJ 8.037 0 0 8.037 282.466 775.722 Tm 0.002 Tc -0.004 Tw [(Om)7(land \330 )]TJ 10.032 0 0 10.032 57.031 747.209 Tm 0 Tc 0.051 Tw [(more than)-6( 20 )-6(years )-6(had l)-6(o)0(wer lung )-6(fun)-6(c)1(ti)-6(on than)-6( su)-6(bjects )]TJ 0 -1.153 TD 0 Tw [(less expo)-6(sed. )-6(Data )-6(fro)-6(m)5( the )-6(USA [25] )-6(from )-6(a stu)-6(dy o)-6
(f)3( 2)-6(5)0(7)-6( )]TJ T* 0.21 Tw [(poultry work)-6(e)1(rs and )-6(150 )-6(nonpoultry co)-6(ntrols showed)-6( a )]TJ T* 0.115 Tw [(signi)-6(ficant effect o)-6(f)3( poultry)-6( work ov)-6(er th)-6(e work shi)-6(f)3(t on )]TJ T* 0.002 Tc (FEV)Tj 6.498 0 0 6.498 76.012 699.461 Tm (1)Tj 10.032 0 0 10.032 79.261 700.925 Tm 0 Tc -0.062 Tw [(, FVC an)-6(d FEF)]TJ 6.498 0 0 6.498 
138.826 699.461 Tm [(25-7)-9(5)]TJ 10.032 0 0 10.032 154.045 700.925 Tm -0.058 Tw [(. Th)-6(e mean FEV)]TJ 6.498 0 0 6.498 218.626 699.461 Tm (1)Tj 10.032 0 0 10.032 221.875 700.925 Tm -0.002 Tc [( decrea)-7(se ov)-8(er the )]TJ -16.432 -1.148 TD [(shi)-9(f)0(t wa)-8(s hig)-9(h)-9(e)-2(st for broiler workers. No )7(baseline )7(dif)6(f)0(erence )]TJ 0 -1.153 TD 0.001 Tc 0.243 Tw 
(in FEV)Tj 6.498 0 0 6.498 88.78 676.376 Tm (1)Tj 10.032 0 0 10.032 92.029 677.84 Tm 0 Tc 0.244 Tw (, FVC and FEF)Tj 6.498 0 0 6.498 160.771 676.376 Tm 0.009 Tc [(2)9(5-7)9(5)]TJ 10.032 0 0 10.032 176.047 677.84 Tm 0.002 Tc 0.242 Tw [( FEV)]TJ 6.498 0 0 6.498 199.987 676.376 Tm (1)Tj 10.032 0 0 10.032 203.236 677.84 Tm 0 Tc 0.244 Tw [(, FVC was obser)-8(ved )]TJ -14.574 -1.153 
TD 0.348 Tw [(between poul)-6(try workers and co)-6(ntrols.)-6( Lung functi)-6(on)-6( )]TJ T* -0.002 Tc -0.066 Tw [(me)-7(asured as)6( FEV)]TJ 6.498 0 0 6.498 126.172 653.234 Tm (1)Tj 10.032 0 0 10.032 129.364 654.698 Tm -0.006 Tc -0.062 Tw [(, FV)-6(C and)-6( FEF)]TJ 6.498 0 0 6.498 188.188 653.234 Tm -0.009 Tc (25-75)Tj 10.032 0 0 10.032 203.122 654.698 Tm -0.006 Tc [( and 
P)-7(E)-3(F was )-6(analy)-6(s)-3(ed )]TJ -14.563 -1.153 TD 0 Tc 0.098 Tw [(in a Norwegi)-6(an study)-6( incl)-6(uding 8)-6(2)0( d)-6(a)1(iry far)-8(m)5(ers,)-6( 82)-6( pig)-6( )]TJ 0 -1.148 TD -0.057 Tw [(far)-8(m)5(er)-8(s, 74 sh)-6(eep far)-8(m)5(ers an)-6(d 20 poultry far)-8(m)11(er)-8(s [108]. No)-6( )]TJ 0 -1.153 TD 0 Tw [(differences in )-6(measured lun)-6(g fun)-6(c)1
(tion p)-6(a)1(rameters between)-6( )]TJ T* 0.119 Tw [(the groups were observ)-6(e)1(d,)-6( but all values except for )-6(PEF )]TJ T* 0.261 Tw [(were lower t)-6(h)0(an values fr)-8(o)-6(m)11( th)-6(e Norwegian referen)-6(ce )]TJ T* 0 Tw [(population)-6(. )]TJ 0.994 -1.153 TD -0.057 Tw [(The respirator)-8(y effect)-6(s o)-6(f)-2( ex)-6(posure to )-6(grai)-6(n du)-6(st )-6
(workin)-6(g)6( )]TJ -0.994 -1.148 TD 0.034 Tw [(in grain elevat)-6(ors in )-6(Canada have b)-6(een d)-6(e)-5(scribed i)-6(n)0( )-6(many )]TJ 0 -1.153 TD -0.004 Tc -0.064 Tw [(publications. )-6(The exposure )-6(m)7(e)-3(asurem)7(ents related to )-6(work in )]TJ T* 0 Tc -0.006 Tw [(grain elevat)-6(ors indicat)-6(e that )-6(the )-6(magnitu)-6(de of the ex)-6(po)-6(su)-6(re )]TJ 
T* 0.472 Tw [(has been)-6( su)-6(bstanti)-6(ally hi)-6(gher than)-6( exposure u)-6(s)3(ually)-6( )]TJ T* 0.001 Tc 0.205 Tw [(experienced for grain far)-7(m)1(ers [41]. The effect o)-5(f)4( grain)-5( )]TJ T* 0 Tc 0.064 Tw [(expo)-6(sure in)-6( far)-8(m)11(ing)-6( was stu)-6(died b)-6(y)0( Man)-6(freda )]TJ /F9 1 Tf 19.119 0 TD -0.001 Tc [(et)-7( al)]TJ /F7 1 Tf 1.818 0 TD 0.004 
Tc 0.059 Tw [(. [6)4(7].)4( )]TJ -20.938 -1.148 TD 0 Tc 0.081 Tw [(The study)-6( po)-6(pulation was 1,892 subjects in subgro)-6(ups o)-6(f)-2( )]TJ 0 -1.153 TD 0.331 Tw [(current, for)-8(m)0(er and n)-6(e)1(ver)-8( far)-8(m)5(er)-8(s. Nearly all current )]TJ T* -0.043 Tw [(far)-8(m)5(er)-8(s were expo)-6(sed to)-6( grain, on averag)-6(e 2 month)-6(s a year. )]TJ T* 0.085 Tw 
[(While s)-9(m)5(okin)-6(g had a signi)-6(ficant infl)-6(u)0(ence on respirato)-6(r)-2(y)-6( )]TJ T* 0.017 Tw [(health, t)-6(h)0(ere )-6(was no )-6(data )-6(supporting )-6(a gr)-8(ain du)-6(st expo)-6(sure )]TJ T* 0 Tw [(depend)-6(ent red)-6(u)0(ction in lu)-6(ng)-6( functi)-6(on. In another Canadi)-6(an)-6( )]TJ 0 -1.148 TD 0.153 Tw [(study co)-6(mprising 1,633 )-6(sub)-6(j)0
(ects [11], an)-6( effect o)-6(f)3( grain)-6( )]TJ 0 -1.153 TD 0.224 Tw [(expo)-6(sure on lung functio)-6(n)-6( was ob)-6(served. A signi)-6(ficant)-6( )]TJ T* 0.301 Tw [(synergi)-6(s)3(tic effect o)-6(f)3( smo)-6(k)-6(ing and grain exposure )-6(was )]TJ T* 0.011 Tw [(obtained)-6( in )-6(wo)-6(men o)-6(n)0( FEV)]TJ 6.498 0 0 6.498 168.694 387.329 Tm (1)Tj 10.032 0 0 10.032 
171.943 388.793 Tm 0.001 Tc 0.016 Tw [(, )6(FVC, MEF)-6(R)3(, )6(V\222max )6(5)-5(0)1( and )]TJ -11.455 -1.153 TD 0 Tc -0.051 Tw [(V\222max 25. No)-6( signi)-6(ficant )-6(co)-6(mbi)-6(n)0(ed effect )-6(on lung functi)-6(on )]TJ T* 0.023 Tw [(was ob)-6(served in m)11(a)1(les. Dat)-6(a)-5( fro)-6(m)5( Croatia [53] )6(based on a )]TJ 0 -1.148 TD -0.051 Tw [(study of )6(814 far)-8
(m)11( worker)-8(s)3( with )6(no work )6(r)-8(e)1(lated )6(t)-6(o)0( )6(breed)-6(ing)-6( )]TJ 0 -1.153 TD 0.023 Tw [(or livestock p)-6(r)-2(oduction rev)-6(ealed that FE)-8(V)]TJ 6.498 0 0 6.498 226.948 341.102 Tm (1)Tj 10.032 0 0 10.032 230.197 342.566 Tm 0.001 Tc 0.022 Tw [(, FVC, FEF)]TJ 6.498 0 0 6.498 277.564 341.102 Tm 0 Tc (50%)Tj 10.032 0 0 10.032 289.534 342.566 Tm 
0.006 Tc (, )Tj -23.176 -1.153 TD 0.002 Tc (FEF)Tj 6.498 0 0 6.498 74.359 329.531 Tm 0 Tc (25%)Tj 10.032 0 0 10.032 86.272 330.995 Tm 0.301 Tw [( )-6(were signi)-6(ficantly)-6( lower in)-6( 73)-6(8 )-6(male far)-8(m)11(i)-6(n)0(g)-6( )]TJ -2.915 -1.153 TD 0.278 Tw [(workers, )-6(co)-6(mpared to predicted nor)-8(ma)-11(l values for the )]TJ T* 0.102 Tw [(European pop)-6(ulation. 
In 76 females, no )-6(differences were )]TJ T* 0.091 Tw [(observ)-6(e)1(d for FEV)]TJ 6.498 0 0 6.498 130.789 294.818 Tm (1)Tj 10.032 0 0 10.032 134.038 296.282 Tm 0.085 Tw [(, F)-7(V)0(C )-6(was lower bot)-6(h in )-6(smok)-6(ers )-6(and)-6( )]TJ -7.676 -1.148 TD -0.051 Tw [(non-smo)-6(k)0(ers while )6(FEF)]TJ 6.498 0 0 6.498 152.449 283.304 Tm 0.009 Tc [(50)9(%)]TJ 10.032 0 0 
10.032 164.476 284.768 Tm 0.002 Tc -0.053 Tw [( FEF)]TJ 6.498 0 0 6.498 183.799 283.304 Tm 0 Tc (25%)Tj 10.032 0 0 10.032 195.712 284.768 Tm -0.051 Tw [( only were )6(lo)-6(wer )6(in non-)]TJ -13.824 -1.153 TD 0.301 Tw [(smok)-6(ers co)-6(mpared to predicted nor)-8(mal values for the )]TJ T* 0 Tw [(European po)-6(p)-6(ulation. )]TJ 0.994 -1.153 TD 0.133 Tw [(Dust expo)-6(sur)-8
(e)1( fro)-6(m)5( non-ani)-6(m)5(al far)-8(m)5(in)-6(g activities h)-6(a)1(s )]TJ -0.994 -1.153 TD 0.153 Tw [(been )-6(described as affectin)-6(g)-6( respiratory)-6( h)-6(ealth [51,)-6( 12)-6(5]. )]TJ T* -0.001 Tc (Jorna )Tj /F9 1 Tf 2.352 0 TD 0 Tc -0.057 Tw [(et al.)]TJ /F7 1 Tf 1.943 0 TD -0.001 Tc -0.066 Tw [( [5)-7(1] )-5(studied )-5(the )-10(effect )-10(o)5(n)5( lu)5(n)5
(g)-1(s)7( f)8(r)2(o)-7(m)10( e)5(x)5(p)-1(o)5(s)7(ure)5( in)5( )]TJ -4.295 -1.148 TD 0 Tc 0.04 Tw [(organic du)-6(st fro)-6(m)11( for)-8(m)5(er se)-5(a terraces b)-6(y)0( sorting potat)-6(o)-6(e)1(s.)-6( )]TJ 0 -1.153 TD -0.004 Tc -0.058 Tw [(172 su)-10(bject)-10(s \()-12(c)-3(ontrols and )6(exposed\) )6(were enrolled, )6(of)5( )6(whom)7( )]TJ T* 0 Tc 0.007 Tw [(72 were 
currently expo)-6(sed and 16 were ret)-6(i)0(red, but for)-8(m)0(er )]TJ T* -0.017 Tw [(expo)-6(sed. Th)-6(ere was a si)-6(gni)-6(fi)-6(cant do)-6(se-relate du)-6(st ex)-6(posu)-6(r)-2(e )]TJ T* 0.011 Tw [(increase in an)-6(nual declin)-6(e i FEV)]TJ 6.498 0 0 6.498 188.416 167.651 Tm (1)Tj 10.032 0 0 10.032 191.665 169.115 Tm [( of 10)-6(.5 )-6(ml. In a )-6(study )-6(of )]TJ -
13.42 -1.153 TD 0.041 Tw [(167 greenhou)-6(se worker)-8(s)3( [1)-6(25] and)-6( 81 co)-6(ntrols th)-6(ere were )]TJ 0 -1.148 TD 0.256 Tw [(findin)-6(gs indi)-6(cating i)-6(m)5(pair)-8(ment of l)-6(ung)-6( functio)-6(n. Mean)-6( )]TJ 0 -1.153 TD 0.002 Tc (FEV)Tj 6.498 0 0 6.498 76.012 132.995 Tm (1)Tj 10.032 0 0 10.032 79.261 134.459 Tm 0 Tc -0.061 Tw [( was lo)-6(wer in expo)-6
(sed co)-6(mpared t)-6(o)0( st)-6(andard pre)6(d)6(i)0(c)6(t)0(e)6(d)6( )]TJ -2.216 -1.153 TD 0.001 Tc -0.007 Tw [(values. FEF)]TJ 6.498 0 0 6.498 104.968 121.424 Tm 0 Tc (25)Tj 10.032 0 0 10.032 111.466 122.888 Tm 0 Tw [( was signi)-6(fican)-6(tly )6(lower for )6(subject)-6(s )6(expo)-6(sed)-6( )]TJ -5.426 -1.153 TD 0.085 Tw [(more than)-6( 10 )-6(years t)-6(h)0(an )-6(for)-8
( subj)-6(ects exp)-6(o)0(sed)-6( for l)-6(e)1(ss. )-6(In)-6( )]TJ T* -0.006 Tw [(young )-6(sub)-6(j)0(ect)-6(s [74])-8( with)-6( few years of ex)-6(posure in )-6(far)-8(m)5(in)-6(g)-6( )]TJ 0 -1.148 TD [(there was al)-6(so)-6( a )-6(measurable )-6(difference in l)-6(ung function)-6(. )-6(In )]TJ 24.858 65.688 TD -0.003 Tc -0.057 Tw [(407 male)-8( cont)-9(rols the 
standardized )8(FEV)]TJ 6.498 0 0 6.498 463.783 745.745 Tm (1)Tj 10.032 0 0 10.032 466.975 747.209 Tm -0.006 Tc -0.056 Tw [( and )6(FV)-6(C )6(resi)-6(du)-6(als )]TJ -16.006 -1.153 TD 0 Tc 0.08 Tw [(were higher t)-6(h)0(an in 1,691 mal)-6(e)1( far)-8(m)5(i)-6(ng students, both)-6( in )]TJ T* 0.227 Tw [(non-smo)-6(k)0(ers )-6(\(0.21 and 0.2)-6(4\) )]TJ /F9 1 Tf 12.705 0 TD -
0.002 Tc (vs.)Tj /F7 1 Tf 1.08 0 TD 0 Tc [( \(-0.06 )-6(and -0.05\) an)-6(d )]TJ -13.784 -1.153 TD 0.085 Tw [(smok)-6(ers \(0.29)-6( and 0.3)-6(3\) )]TJ /F9 1 Tf 10.301 0 TD -0.002 Tc (vs.)Tj /F7 1 Tf 1.085 0 TD 0 Tc [( \(-0.11 and 0.)-6(13\) \(p )85(< )85(0.0)-6(3)-6(2)0(\).)-6( )]TJ -11.386 -1.153 TD -0.005 Tc -0.063 Tw [(Br)-7(o)-5(n)-5(c)-4(h)-5(i)-5(a)1(l hyp)-5(errespon)-
5(siven)-5(e)1(ss was th)-5(e factor )-6(m)12(o)-5(st )-6(stron)-5(g)1(ly )]TJ 0 -1.148 TD 0 Tc 0 Tw [(associat)-6(ed to r)-8(e)1(duced)-6( lung )-6(function. )]TJ 0.994 -1.153 TD ( )Tj /F5 1 Tf T* -0.005 Tc -0.057 Tw (Longitudinal data. )Tj /F7 1 Tf 7.977 0 TD -0.008 Tc -0.066 Tw [(Data )-12(co)-8(ncerning loss)6( )-6(of)7( lung func)4(tion )]TJ -8.972 -1.153 TD 0 Tc 0.188 Tw 
[(among subjects working in)-6( far)-8(m)5(ing h)-6(a)1(s been publi)-6(sh)-6(ed)-6( )]TJ T* -0.001 Tc 0.035 Tw [(during the last)-7( six )-6(year)-9(s. )-6(Mo)-7(st o)-7(f)2( the )-6(studi)-7(es h)-7(a)0(ve )-6(been)-7( )-6(of )]TJ 0 -1.148 TD 0 Tc -0.023 Tw [(swin)-6(e con)-6(f)3(inement expo)-6(sur)-8(e)1( [43, 46, 57, 95, 98, 110, 1)-6(12], )]TJ 0 -1.153 TD 0.001 Tc 0.04 Tw 
[(but dat)-5(a)2( fro)-5(m)6( France [19)-5(,)1( 6)-5(8)1(] and Finlan)-5(d)1( [85] have b)-5(e)2(en)-5( )]TJ T* 0 Tc 0.284 Tw [(based on)-6( exp)-6(o)0(sure i)-6(n)0( d)-6(a)1(iry far)-8(m)5(ing. )-6(One longit)-6(udin)-6(al)-6( )]TJ T* -0.027 Tw [(survey [9)-6(8] has focu)-6(sed on t)-6(h)0(e fate o)-6(f)3( lu)-6(ng)-6( fun)-6(c)1(tion a)-11(m)5(o)-6(ng )]TJ T* 0 Tw 
[(subjects )-6(work)-6(ing as grain )-6(far)-8(m)11(er)-8(s. )]TJ 0.994 -1.153 TD (Schwarz )Tj /F9 1 Tf 3.665 0 TD -0.028 Tw [(et al)]TJ /F7 1 Tf 1.722 0 TD 0.001 Tc [(.)-5( [95] m)12(e)2(asured lung fun)-5(c)2(tio)-5(n in 168 swi)-5(n)1(e )]TJ -6.381 -1.148 TD 0 Tc 0.167 Tw [(confi)-6(n)0(ement operators and)-6( 127 far)-8(m)5(i)-6(n)0(g)-6( control sub)-6(j)0(ects )]TJ 0 -
1.153 TD -0.001 Tc -0.059 Tw [(with no swin)-7(e expo)-7(sure duri)-7(ng a two-y)-7(ear follo)-7(w up )8(period. )]TJ T* 0.002 Tc (FEV)Tj 6.498 0 0 6.498 325.387 537.638 Tm 0 Tc (1 )Tj 10.032 0 0 10.032 330.802 539.102 Tm 0.057 Tw [(and FE)-8(V)]TJ 6.498 0 0 6.498 367.396 537.638 Tm [(25-)-9(75)]TJ 10.032 0 0 10.032 382.615 539.102 Tm [( were lo)-6(wer among )-6(swine con)-6(f)
3(inement)-6( )]TJ -7.597 -1.153 TD 0.045 Tw [(operators t)-6(h)0(an)-6( control far)-8(m)5(ers, but their )-6(annual decline )-6(in )]TJ T* 0.041 Tw [(lung functi)-6(on was not i)-6(n)0(creased)-6(.)0( Ho)-6(wev)-6(e)-5(r, work in)-6( swi)-6(n)0(e )]TJ T* 0.017 Tw [(confi)-6(n)0(ement b)-6(uildings, cross shift chang)-6(e)1( in lung fun)-6(c)1(tio)-6(n )]TJ 0 -1.148 TD 0.068 
Tw [(% and total concentratio)-6(n )-6(of en)-6(dotoxin )-6(were indepen)-6(d)0(ent)-6( )]TJ 0 -1.153 TD -0.004 Tc -0.064 Tw [(fact)-10(or)-6(s )-11(for)-6( increased loss of lung function in the )-6(m)7(u)2(ltivariate )]TJ T* -0.003 Tc -0.056 Tw [(mo)-9(del. In a Da)-8(nish study wit)-9(h )9(a )9(f)6(i)-3(ve-year follow-up )9([46] the )]TJ T* 0.001 Tc -0.018 Tw [(annual 
decline in FEV)]TJ 6.498 0 0 6.498 396.01 456.698 Tm (1)Tj 10.032 0 0 10.032 399.259 458.162 Tm -0.001 Tc -0.016 Tw [( was )-6(highest in pig far)-9(m)4(er)-9(s \(73 )-6(ml\),)-7( )]TJ -9.256 -1.153 TD 0 Tc 0.443 Tw [(seco)-6(nd hi)-6(ghest in)-6( far)-8(m)5(er)-8(s wit)-6(h bot)-6(h)-6( pig and d)-6(a)-5(iry)6( )]TJ T* 0.05 Tw [(production \(6)-6(0 )-7(m)11(l)0(\), and lo)-6
(west in )-7(far)-8(m)5(ers with no ani)-6(m)5(al)-12( )]TJ 0 -1.148 TD -0.006 Tc -0.056 Tw [(production )6(\(3)-6(0 m)11(l)-1(\), but )6(the differenc)-5(es we)-5(re )6(non-s)8(ignif)9(i)5(cant. )]TJ 0 -1.153 TD 0 Tc -0.062 Tw [(The stud)-6(y pop)-6(ulation co)-11(mpri)-6(sed three strati)-6(fied)6( s)8(u)6(bs)8(am)11(ple)6(s)8( )]TJ T* 0.483 Tw [(\(subject)-6(s )-6(wit)-6(h 
asth)-6(ma n )477(= )483(22, )-6(su)-6(bject)-6(s wit)-6(h chro)-6(nic )]TJ T* -0.005 Tc -0.063 Tw [(bronchitis n )-62(= )-68(42 and )-6(subjects with )-6(no respiratory s)9(y)1(m)12(p)6(tom)12(s)3( )]TJ T* 0 Tc 0.341 Tw [(n )341(= )341(17\) )-6(fro)-6(m)0( 1,175 )-6(far)-8(m)5(ers. In a regr)-8(ession an)-6(aly)-6(s)-3(is, )]TJ T* -0.034 Tw [(smokin)-6(g, lung)-6( functi)-6(on 
an)-6(d )-6(bronchial h)-6(y)0(p)-6(e)1(rrespon)-6(siven)-6(e)1(ss )]TJ 0 -1.148 TD -0.001 Tc 0.268 Tw [(were sig)-7(nifi)-7(c)-6(ant risk )-6(facto)-7(r)-3(s at start, and years )-6(of )-6(pig)-7( )]TJ 0 -1.153 TD 0 Tc 0.063 Tw [(far)-8(m)5(ing w)-5(e)1(re of boarder lin)-6(e signi)-6(fican)-6(ce)-5(. A recent stu)-6(dy )]TJ T* -0.027 Tw [(fro)-6(m)5( th)-6(e same group [43] 
o)-6(f)3( 91 swine far)-8(m)0(ers an)-6(d 38 d)-6(a)1(i)-6(r)-2(y )]TJ T* 0.057 Tw [(far)-8(m)5(er)-8(s participated in a )-6(seven-year )-6(follo)-6(w-up stud)-6(y. The )]TJ T* 0 Tw [(annual )-6(declin)-6(e in FEV)]TJ 6.498 0 0 6.498 396.523 306.389 Tm (1)Tj 10.032 0 0 10.032 399.829 307.853 Tm [( but )-6(not in FVC )-6(was greater among)-6( )]TJ -9.313 -1.153 TD 0.041 Tw 
[(swin)-6(e far)-8(m)5(er)-8(s \(53.8 m)11(l)0(\) than dairy far)-8(m)5(er)-8(s \(41.8 m)11(l)0(\). F)-7(o)0(r )]TJ 0 -1.148 TD -0.06 Tw [(non-smo)-6(k)0(ers, the increased)-6( annual d)-6(eclin)-6(e in swin)6(e)6( f)9(a)6(rme)6(r)3(s)8( )]TJ 0 -1.153 TD -0.004 Tc -0.056 Tw [(w)-4(a)-3(s 1)-4(7)-4( ml)-4( c)-9(o)-10(mp)-10(ar)-6(ed)-4( t)-4(o)-4( d)-10(a)-3(i)-4(r)-6(y)-4
( far)-12(m)1(er)-12(s.)-4( I)-6(n)2( )8(a )8(four-year foll)-4(ow-)]TJ T* 0 Tc 0.041 Tw [(up st)-6(udy fro)-6(m)0( Canada [98] where 2)-6(17 swine co)-6(nfin)-6(ement)-6( )]TJ T* 0.057 Tw [(workers, 21)-6(8 )-6(grain far)-8(m)5(er)-8(s )-6(and 179 non-)-8(f)-2(ar)-8(m)11(i)0(n)-6(g)0( contro)-6(l)0(s )]TJ T* 0.085 Tw [(were enrolled)-6(,)0( there )-6(was an)-6( increase i)-6
(n)0( annual d)-6(eclin)-6(e )-6(in )]TJ T* 0.002 Tc (FEV)Tj 6.498 0 0 6.498 325.387 225.449 Tm (1)Tj 10.032 0 0 10.032 328.636 226.913 Tm 0 Tc 0.024 Tw [( an)-6(d F)-7(V)-5(C for b)-6(oth swine co)-6(nfi)-6(n)0(ement worker)-8(s \(2)-6(6.1)-6( )]TJ -2.216 -1.148 TD -0.001 Tc 0.069 Tw [(ml and 33)-7(.5 ml\) and grain)-7( far)-9(m)4(ers \(16.4)-7( )-6(m)10(l)-1( and 26.7 )-6
(ml)-7(\))-9( )]TJ 0 -1.153 TD 0 Tc 0.082 Tw [(co)-6(mpared t)-6(o)0( non-far)-8(m)5(in)-6(g controls. The annual decline in )]TJ T* 0.002 Tc (FEV)Tj 6.498 0 0 6.498 325.387 190.793 Tm (1)Tj 10.032 0 0 10.032 328.636 192.257 Tm 0 Tc -0.051 Tw [( and F)-7(V)-5(C was si)-6(gni)-6(ficantly greater i)-6(n)0( both swine- )-6(and )]TJ -2.216 -1.153 TD -0.04 Tw [(grain far)-8(m)5
(ers )-6(co)-6(mpared t)-6(o)0( n)-6(on-far)-8(m)5(ing)-6( co)-6(ntrols. The )-6(same)-11( )]TJ T* [(group [57], in )-6(a stud)-6(y with )-6(a )-6(follo)-6(w-up ti)-6(me of )-6(4\2265 y)-6(ears )-6(of )]TJ T* 0.205 Tw [(42 swine con)-6(f)3(inement b)-6(uil)-6(ding workers,)-6( fo)-6(und th)-6(at t)-6(h)0(e )]TJ 0 -1.148 TD 0.08 Tw [(endotoxin lev)-6(e)1(l was a sig)-6(n)0(i)-6
(f)3(icant predict)-6(o)0(r of annual rate )]TJ 0 -1.153 TD 0.057 Tw [(change for )6(FE)-8(V)]TJ 6.498 0 0 6.498 371.614 132.995 Tm (1)Tj 10.032 0 0 10.032 374.863 134.459 Tm 0.051 Tw [( but not )-6(for)-8( FVC. )-6(Vogel)-6(z)-5(ang )]TJ /F9 1 Tf 12.08 0 TD [(et al)]TJ /F7 1 Tf 1.801 0 TD 0.002 Tc 0.049 Tw (. [112] )Tj -20.705 -1.153 TD -0.006 Tc -0.062 Tw [(fo)-6(u)-6(n)-12(d 
in their t)-6(h)0(ree-year )-6(foll)-6(ow-up st)-6(udy o)-6(f)3( 171 )-6(pig )-6(far)-8(m)-1(ers, )]TJ T* 0.001 Tc 0.033 Tw [(an ann)-5(u)1(al decline in FEV)]TJ 6.498 0 0 6.498 409.975 109.853 Tm (1)Tj 10.032 0 0 10.032 413.224 111.317 Tm 0 Tc 0.034 Tw [( )-6(of 73)-6( )-6(ml an)-6(d i)-6(n)0( FVC o)-6(f)3( 55 )-6(ml,)-6( )]TJ -10.648 -1.153 TD 0.239 Tw [(and an yearly loss of 



FE)-8(V)]TJ 6.498 0 0 6.498 422.971 98.282 Tm (1)Tj 10.032 0 0 10.032 426.22 99.746 Tm 0.24 Tw [( exceeded sub)-6(s)3(tantiall)-6(y the )]TJ -11.943 -1.148 TD -0.001 Tc 0.336 Tw [(expect)-7(ed age-related decli)-7(n)-1(e of 2)-7(9)-1( )-6(ml)-7(. Analy)-7(sing )-6(for)-9( )]TJ ET endstream endobj 54 0 obj << /ProcSet [/PDF /Text ] /Font << /F5 5 0 R /F7 6 0 R /F9 7 0 R 
>> /ExtGState << /GS1 8 0 R >> >> endobj 56 0 obj << /Length 16556 >> stream 1 1 1 rg /GS1 gs 1 -4.507 598.215 846.507 re f BT /F7 1 Tf 8.037 0 0 8.037 57.031 775.706 Tm 0 0 0 rg 0.002 Tc -0.003 Tw [( )-12006(Expos)8(ure a)6(nd res)8(p)-2(iratory h)6(ealth in )8(f)9(a)-1(rming in tem)7(p)-2(erate zo)6(nes \226 a re)6(vi)11(ew of)9( the literature )]TJ 10.032 0 0 10.032 526.54 
775.689 Tm 0 Tc (133)Tj 8.037 0 0 8.037 541.588 775.706 Tm ( )Tj 10.032 0 0 10.032 57.031 747.189 Tm -0.005 Tc -0.056 Tw [(o)-5(ccu)-5(p)-5(a)-4(t)-5(i)-11(o)-5(n)-5(a)-4(l)-5( r)-13(i)-5(sk)-5( factor)-7(s for annual )7(lo)-5(ss )7(in lung )7(function)-5( use )]TJ 0 -1.153 TD 0 Tc -0.025 Tw [(of qu)-6(aternary ammoniu)-6(m co)-6(mp)-6(ound)-6(s \(add)-6(itional 43 ml\) as )]TJ 
T* 0.034 Tw [(disin)-6(fect)-6(ants and the u)-6(s)3(e o)-6(f)3( )-6(an auto)-6(mated )-6(dry feed syst)-6(em )]TJ T* 0.091 Tw [(\(additional 28)-6( )-6(m)11(l)0(\) were associated )-6(with i)-6(n)0(creased lo)-6(ss )-6(in)-6( )]TJ T* 0.002 Tc (FEV)Tj 6.498 0 0 6.498 76.012 699.448 Tm (1)Tj 10.032 0 0 10.032 79.261 700.905 Tm -0.001 Tc -0.042 Tw [(. Expo)-7(su)-7(re data fro)-7
(m)4( t)-7(h)-7(e)0( sa)-12(me study)-7( p)-7(opulation [1)-7(1)-7(0)-1(] )]TJ -2.216 -1.148 TD -0.059 Tw [(foun)-7(d a signi)-7(fi)-7(cant associatio)-7(n betw)5(ee)5(n)5( )8(e)5(ndo)5(to)5(x)5(i)4(n)5( )8(e)5(x)-1(p)5(o)5(s)2(ure)5( )]TJ 0 -1.153 TD 0 Tc 0.256 Tw [(and annu)-6(al d)-6(ecline in FE)-8(V)]TJ 6.498 0 0 6.498 174.451 676.363 Tm (1)Tj 10.032 0 0 10.032 177.7 
677.82 Tm [(. A factor)-8( two increase in )]TJ -12.028 -1.153 TD -0.001 Tc -0.025 Tw [(expo)-7(sure w)-6(a)0(s associat)-7(ed wit)-7(h an e)-6(xtra ann)-7(u)-1(al decli)-7(n)-1(e o)-7(f)2( 1)-7(9)-7( )]TJ T* 0.086 Tw [(ml)-7( in FEV)]TJ 6.498 0 0 6.498 101.206 653.221 Tm (1)Tj 10.032 0 0 10.032 104.455 654.678 Tm 0 Tc 0.085 Tw [(. I)-8(n)0( a )-6(six-year follow-up )-6(stud)-6
(y of 194)-6( Fren)-6(ch)-6( )]TJ -4.727 -1.153 TD -0.003 Tc -0.065 Tw [(dairy )-6(far)-11(m)2(ers )-11(and )-6(155 )-11(non-farm)14(ing controls [19], the )-6(annual )]TJ 0 -1.148 TD 0 Tc 0.165 Tw [(decline in lun)-6(g functi)-6(on was non-)-8(signi)-6(fi)-6(cantly high)-6(er in )]TJ 0 -1.153 TD 0.001 Tc 0.13 Tw [(dairy far)-7(m)6(er)-7(s \(FEV)]TJ 6.498 0 0 6.498 138.37 
618.565 Tm (1)Tj 10.032 0 0 10.032 141.619 620.022 Tm -0.001 Tc 0.134 Tw [( 32.8 ml, VC 43.1 ml\) co)-12(mpared)-7( to)-7( )]TJ -8.432 -1.153 TD 0.001 Tc 0.01 Tw [(controls \(FEV)]TJ 6.498 0 0 6.498 114.43 606.994 Tm (1)Tj 10.032 0 0 10.032 117.679 608.451 Tm 0 Tc 0.011 Tw [( 30 )-12(ml, VC 3)-6(7.9 )-6(ml\). )-6(Amo)-6(ng )-6(male subjects )]TJ -6.045 -1.153 TD 0.04 Tw [(aged 
45 year)-8(s or more, dairy far)-8(m)5(ing was asso)-6(ciated wi)-6(th)-6( )]TJ T* 0.153 Tw [(accelerat)-6(ed l)-6(o)-6(s)3(s in )-6(VC and)-6( FEV)]TJ 6.498 0 0 6.498 193.489 583.852 Tm (1)Tj 10.032 0 0 10.032 196.738 585.309 Tm 0.001 Tc 0.152 Tw [(.)-5( The )-6(same gro)-5(up [6)-5(8] )]TJ -13.926 -1.153 TD 0 Tc -0.017 Tw [(studied the effect on)-6( lung)-6( fu)-6(nction o)-6
(f)3( )-6(dryi)-6(ng fodder )-6(amo)-6(n)0(g)-6( )]TJ 0 -1.148 TD 0.455 Tw [(dairy far)-8(m)5(er)-8(s in 113 barn drying far)-8(m)11(er)-8(s and 2)-6(31 )]TJ 0 -1.153 TD -0.011 Tw [(traditionally d)-6(r)-2(ying )6(far)-8(m)5(ers in )6(a five-year follo)-6(w-up stu)-6(dy. )]TJ T* 0.006 Tw [(No effect on annual declin)-6(e in lung functi)-6(on was ob)-6(serv)-6(ed)-6( )]TJ T* -
0.057 Tw [(fro)-6(m)5( drying )-6(fo)-6(dder. To study)-6( the effect o)-6(f)3( i)-6(ndoor feeding )-6(of )]TJ T* 0.051 Tw [(cattle in Fi)-6(nland [85], a )-6(six-)-8(mo)-6(nth lon)-6(gitu)-6(dinal st)-6(udy )-6(was )]TJ T* -0.003 Tc -0.065 Tw [(perfor)-11(me)-8(d )-6(inv)-9(olving healthy non-sm)8(okers: 91 dairy )-6(f)6(a)3(rmers )]TJ 0 -1.148 TD -0.005 Tc -0.057 Tw [(an)-5
(d)-5( 9)-5(0)-5( u)-5(r)-7(b)-11(a)-4(n)-5( d)-11(w)-5(elling )6(teach)-5(ers. )6(Signi)-5(ficant decrease )6(in )6(l)-5(u)-5(ng )]TJ 0 -1.153 TD -0.01 Tc [(function \(PEF, FEV%, F)-5(V)-4(C\), tog)7(et)7(he)8(r )6(w)7(i)7(t)1(h)7( o)7(t)7(h)1(e)8(r)5( )6(sp)7(i)7(r)5(om)12(e)8(t)1(ri)7(c)8( )]TJ T* 0 Tc 0.102 Tw [(indices were )-6(observ)-6(e)1(d amo)-6(ng dairy far)-8(m)0
(ers co)-6(mpared)-6( to)6( )]TJ T* 0 Tw (controls. )Tj 0.994 -1.153 TD ( )Tj /F5 1 Tf 0 -1.152 TD -0.045 Tw [(Summary an)-7(d remark)-7(s)3(. )]TJ /F7 1 Tf 10.324 -0.002 TD [(In eight [16, 18, 20, 29, 38, 51,)-6( )]TJ -11.318 -1.148 TD 0.098 Tw [(74, 121] o)-6(f)3( 1)-6(2)0( studi)-6(es on l)-6(ung functio)-6(n involving a n)-6(o)0(n-)]TJ 0 -1.153 TD -0.002 Tc -0.06 Tw 
[(expo)-8(sed c)-7(ontrol group [11, 1)-8(3, 16, 18, 20, )6(25, )6(29, )6(38, 67, )6(51, )]TJ T* 0.001 Tc 0.118 Tw [(74, 121])-7( baseline FEV)]TJ 6.498 0 0 6.498 151.081 398.887 Tm (1)Tj 10.032 0 0 10.032 154.387 400.344 Tm 0.002 Tc 0.117 Tw [( or )-6(FEV)]TJ 6.498 0 0 6.498 189.214 398.887 Tm (1)Tj 10.032 0 0 10.032 192.463 400.344 Tm 0 Tc 0.119 Tw [(/FVC were si)-6(gnifi)-6
(can)-6(tly)-6( )]TJ -13.5 -1.153 TD 0.116 Tw [(reduced i)-6(n)0( far)-8(m)5(er)-8(s. Mai)-6(n)0( o)-6(ccupatio)-6(n was swine [16, 29, )]TJ T* -0.028 Tw [(121] dairy [18, 20, 38] and potatoes [51]. No differen)-6(c)1(es in)-6( )]TJ T* -0.051 Tw [(lung functi)-6(on were )6(ob)-6(serv)-6(ed)-6( )6(between swin)-6(e-, )6(dairy far)-8(m)5(ers )]TJ 0 -1.148 TD 0.136 Tw [(and 
control)-6(s [)-8(13], poultry far)-8(m)5(ers and )-6(controls [25] and )]TJ 0 -1.153 TD 0.108 Tw [(between grain)-6( far)-8(m)5(ers an)-6(d controls [67, )-6(111]. FEV)]TJ 6.498 0 0 6.498 269.641 341.089 Tm (1)Tj 10.032 0 0 10.032 272.89 342.546 Tm 0.005 Tc 0.103 Tw [( wa)6(s)8( )]TJ -21.517 -1.153 TD 0 Tc -0.023 Tw [(lower in far)-8(m)0(ers in two stud)-6(ies [124, 125] and 
in one stu)-6(d)0(y)-6( )]TJ T* 0.001 Tc 0.09 Tw [([53] FEV)]TJ 6.498 0 0 6.498 96.19 317.947 Tm (1)Tj 10.032 0 0 10.032 99.439 319.404 Tm [(, FVC, FVC)]TJ 6.498 0 0 6.498 150.34 317.947 Tm 0 Tc [(50)-9(%)]TJ 10.032 0 0 10.032 162.31 319.404 Tm 0.001 Tc 0.096 Tw (, FEF)Tj 6.498 0 0 6.498 185.623 317.947 Tm 0 Tc (25%)Tj 10.032 0 0 10.032 197.536 319.404 Tm 0.091 Tw [( were )-6
(lower in far)-8(m)0(ers )]TJ -14.006 -1.153 TD 0.24 Tw [(co)-6(mparing t)-6(h)-6(e)1( measured v)-6(a)1(lues with pr)-8(edicted. In t)-6(w)1(o)-6( )]TJ T* -0.06 Tw [(studies [73, 10)-6(8] FEV)]TJ 6.498 0 0 6.498 143.956 294.805 Tm (1)Tj 10.032 0 0 10.032 147.205 296.262 Tm -0.062 Tw [( and F)-7(V)0(C were lower in fa)6(rm)11(e)6(r)-2(s)8( )6(tha)6(n)6( )]TJ -8.989 -1.148 TD -
0.001 Tc -0.059 Tw [(in a referent p)-7(opulation. T)-4(h)-7(e)-6(r)-3(e was a work shi)-7(f)2(t reduction )8(in )]TJ 0 -1.153 TD -0.01 Tc (FEV)Tj 6.498 0 0 6.498 75.67 271.72 Tm (1)Tj 10.032 0 0 10.032 78.805 273.177 Tm -0.016 Tc -0.052 Tw [( )-6(an)-10(d)-5( F)-5(V)-10(C i)-5(n)-5( g)-5(r)-13(ai)-5(n )6(far)-7(m)6(er)-7(s )6([67])-7(, )6(an)-5(d redu)-5(ced )6(FE)-7(V)]TJ 
6.498 0 0 6.498 267.304 271.72 Tm (1)Tj 10.032 0 0 10.032 270.382 273.177 Tm -0.013 Tc [(/FVC)6( )]TJ -21.267 -1.153 TD 0 Tc 0.108 Tw [(was )-6(observed)-6( in fe)-11(male gr)-8(ain far)-8(m)5(ers )-6(who smo)-6(k)0(ed [1)-6(1]. )]TJ T* -0.001 Tc 0.109 Tw [(These d)-7(a)0(ta su)-7(ggest th)-7(at sev)-7(e)0(ral far)-9(m)4(in)-7(g )-6(expo)-7(sures )-11(mi)-7(ght )]TJ T* 0 Tc 0 
Tw [(have an i)-6(m)5(pact on lung )-6(fun)-6(c)-5(tion. )]TJ 0.994 -1.153 TD -0.007 Tc -0.055 Tw [(Dat)-2(a fr)-4(o)-7(m)4( )6(t)-2(h)-1(e)-6( l)-2(ongi)-2(t)-2(udi)-2(nal)-7( )6(st)-7(udi)-2(es sug)-7(g)-1(e)-6(s)1(t)-2( )6(t)-7(hat)-2( )12(working )12(in )]TJ -0.994 -1.148 TD 0 Tc 0.074 Tw [(swin)-6(e co)-6(nfin)-6(ement buil)-6(ding)-6(s increased th)-6(e annu)-6(al lo)-6
(ss )-6(of )]TJ 0 -1.153 TD 0.002 Tc (FEV)Tj 6.498 0 0 6.498 76.012 202.351 Tm (1)Tj 10.032 0 0 10.032 79.261 203.808 Tm 0 Tc -0.061 Tw [( by as much as 20\226)-6(40 ml [43,)-6( 46, 9)-6(8)0(,)-6( 112]. Workin)-6(g)6( )7(in)6( )]TJ -2.216 -1.153 TD 0.034 Tw [(this environ)-6(ment )-6(for 20\226)-6(30 )-6(years )-11(might,)-6( t)-6(h)0(erefore, indu)-6(ce )]TJ T* 0.227 Tw [(an 
extra lo)-6(ss in FEV)]TJ 6.498 0 0 6.498 148.174 179.209 Tm (1)Tj 10.032 0 0 10.032 151.423 180.666 Tm [( of )-6(0.4\2261.2 L, leading to airway)-6( )]TJ -9.409 -1.153 TD 0.011 Tw [(obstructio)-6(n o)-6(f)-2( clinical i)-12(m)5(po)-6(rtance. Expo)-6(sure to dairy- [)-8(19, )]TJ T* -0.061 Tw [(43] and grain far)-8(m)11(in)-6(g [98] d)-6(o)0(es n)-6(ot seem t)-6(o)0( influ)-6
(ence )7(FEV)]TJ 6.498 0 0 6.498 288.907 156.067 Tm (1)Tj 10.032 0 0 10.032 292.099 157.524 Tm ( )Tj -23.432 -1.148 TD 0 Tw [(to the )-6(same )-6(ex)-6(tent as expo)-6(su)-6(re fro)-6(m)5( tendin)-6(g pigs. )]TJ 0.994 -1.153 TD -0.018 Tc -0.056 Tw [(S)-7(m)4(o)-7(kin)-7(g, lu)-7(ng)-7( fu)-7(nct)-7(ion )-6(an)-7(d b)-7(r)-3(on)5(ch)5(ia)6(l )6(h)5(y)-1(p)5(e)6(rre)6(s)2(p)5
(ons)7(ive)6(n)-1(ess)7( )]TJ -0.994 -1.153 TD 0 Tc 0.114 Tw [([46], together with exposures to disin)-6(fect)-6(ants, aut)-6(o)-6(m)5(at)-6(ed)-6( )]TJ T* [(dry feed syst)-6(em [25] and endotoxin [57,)-6( 110] have been )]TJ T* -0.005 Tc -0.063 Tw [(d)-5(e)-4(scr)-7(i)-5(b)-11(e)-4(d)-5( )-6(a)-10(s)-2( )-6(r)-7(i)-11(sk)-5( )-11(factor)-7(s )-6(for i)-5(ncreased an)-5(nu)-5
(al declin)-5(e in lu)-5(ng )]TJ 0 -1.148 TD 0 Tc 0 Tw [(functi)-6(on. )]TJ /F5 1 Tf 33.176 65.689 TD [(CONCLUS)-7(I)-3(ON )]TJ 3.398 -1.153 TD ( )Tj /F7 1 Tf -10.722 -1.155 TD 0.301 Tw [(During the l)-6(a)1(st two )-6(decades th)-6(e nu)-6(mber of )-6(studies )]TJ -0.994 -1.153 TD -0.004 Tc -0.058 Tw [(fo)-4(cu)-10(si)-4(n)-4(g)-10( o)-4(n)-4( ex)-10(p)-4(o)-4(s)-1(u)-4(r)-6(e 
r)-6(e)-9(sp)-4(i)-4(r)-6(a)-9(t)-4(o)-4(r)-6(y)-4( diseases and )6(lung fun)-4(c)2(ti)-4(on )]TJ T* 0 Tc 0.284 Tw [(in far)-8(m)5(ing )-6(p)-6(opulation)-6(s i)-6(n)-6( temperat)-6(e zones,)-6( have b)-6(een)-6( )]TJ 0 -1.148 TD -0.034 Tc -0.057 Tw [(n)-6(u)-11(mer)-8(o)-6(u)-6(s)-3(.)-6( )-6(Ho)-6(wev)-6(er)-8(,)-6( )-6(sev)-6(e)-5(r)-8(a)-5(l)-6( st)-6(udies suffer fr)-8(o)-
6(m)11( )-6(methodological )]TJ 0 -1.153 TD 0 Tc 0.115 Tw [(weakn)-6(e)1(sses and fi)-6(nding)-6(s in)-6( the studies mig)-6(ht incorrectl)-6(y)-6( )]TJ T* -0.057 Tw [(contradict )-6(each other, d)-6(u)0(e to)-6( heterogenity i)-6(n)0( sa)-11(mpling ti)-6(me)-11(,)-6( )]TJ T* 0.295 Tw [(measurement)-6(s)-3( techniqu)-6(e, equip)-6(ment, )-6(an)-6(d in diagno)-6(st)-6(ic )]TJ T* 
-0.01 Tc -0.052 Tw [(criter)-7(i)1(a. )6(These obser)-7(v)1(at)-5(ions i)-5(ndi)-5(cat)-5(e )6(t)-5(h)1(at general )6(conclusi)-5(ons )]TJ 0 -1.148 TD 0 Tc -0.023 Tw [(should)-6( be drawn wit)-6(h care. )-6(Despite th)-6(ese )-6(li)-6(m)11(i)0(t)-6(a)1(tion)-6(s, )-6(so)-6(me )]TJ 0 -1.153 TD 0.041 Tw [(patterns in t)-6(h)0(e data su)-6(ggest so)-6(me con)-6(c)1(lud)-6(ing 
remark)-6(s and )]TJ T* 0 Tw [(pinpoint)-6(s other field)-6(s)3( )-6(for further research. )]TJ 0.994 -1.153 TD 0.261 Tw [(Working in ani)-6(m)5(al hou)-6(sin)-6(g)0(s can b)-6(e)1( associat)-6(ed with)-6( )]TJ -0.994 -1.153 TD 0.04 Tw [(expo)-6(sure to or)-8(ganic du)-6(st, b)-6(a)-5(cteria, moul)-6(ds, endotoxi)-6(n an)-6(d )]TJ T* -0.042 Tw [(ammonia in concentratio)-6(ns 
which when)-6( in)-6(haled can i)-6(ndu)-6(ce )]TJ 0 -1.148 TD 0.193 Tw [(cellular and i)-6(m)0(mu)-6(nologi)-6(cal)-6( respo)-6(n)0(ses t)-6(h)-6(a)1(t can)-6( result )-6(in )]TJ 0 -1.153 TD 0 Tw [(respiratory di)-6(seases. )-6(Data )-6(su)-6(ggest)-6(s that )-6(wo)-6(rking in poultr)-8(y )]TJ T* -0.004 Tc -0.064 Tw [(housin)-10(gs )-6(i)-10(s)-1( )-6(a)-9(s)-7(sociat)-10(ed 
to higher exposure to dust, )-6(both in )-6(the )]TJ T* 0 Tc 0.045 Tw [(total and in th)-6(e respirable )-6(fr)-8(action, co)-6(mp)-6(ared to swine- )-6(or )]TJ T* 0.116 Tw [(cow h)-6(ousi)-6(ngs. No such)-6( pat)-6(t)0(erns h)-6(a)1(ve been measured for)-8( )]TJ T* -0.034 Tw [(mo)-6(ulds, whil)-6(e bacteria cou)-6(n)-6(t)0(s an)-6(d ammo)-6(n)-6(i)0(a )-6(measureme)-11(nts )]
TJ 0 -1.148 TD 0 Tw [(indicate )-6(a hig)-6(her expo)-6(sure i)-6(n)0( poultry hou)-6(sings th)-6(an swin)-6(e- )]TJ 0 -1.153 TD 0.057 Tw [(and cow h)-6(ousing. Data con)-6(cerning exp)-6(o)0(sure to endoto)-6(xin)-6( )]TJ T* -0.04 Tw [(have )-6(shown gr)-8(eat dispersi)-6(on,)-6( with several )-6(series )-6(measurin)-6(g)6( )]TJ T* 0.102 Tw [(concentrati)-6(o)0(n)-6(s)3( hig)-
6(h eno)-6(u)0(g)-6(h)0( to ind)-6(uce )-6(h)-6(ealth effect)-6(s. )-6(The )]TJ T* 0.188 Tw [(expo)-6(sure assessment)-6(s fro)-6(m)0( North Ameri)-6(ca seems t)-6(o)0( be )]TJ T* -0.012 Tc -0.062 Tw [(high)5(e)6(r)3( t)5(h)-1(a)6(n)5( th)5(os)8(e)6( )-6(f)8(r)-3(om)10( Eu)5(ro)5(pe)6(,)5( an)5(d)5( no)5( c)6(o)-1(n)5(v)5(i)-1(n)5(c)6(in)5(g)5( d)5(i)-1(ffe)6(renc)6(es)9( )]TJ 
0 -1.148 TD 0 Tc 0.25 Tw [(in expo)-6(sure t)-6(o)0( endoto)-6(xin )-6(between the )-6(different )-6(ani)-6(m)6(al)-12( )]TJ 0 -1.153 TD 0 Tw [(housin)-6(gs )-6(have been o)-6(b)0(serv)-6(ed. )]TJ 0.994 -1.153 TD -0.017 Tw [(Of the )-6(co)-6(mmo)-11(n)0( inhal)-6(a)1(nt )-6(allergens,)-6( sensiti)-6(sation to)-6( )-6(mites )]TJ -0.994 -1.153 TD -0.023 Tw [(seems to be th)-6
(e )-6(m)11(o)-6(st preval)-6(ent in far)-8(m)5(ing )-6(population)-6(s, and )]TJ T* -0.017 Tc -0.057 Tw [(in Scan)-6(din)-6(av)-6(ia )]TJ /F9 1 Tf 5.824 0.002 TD -0.016 Tc [(Lepi)-5(do)-5(glyph)-5(u)-5(s)4( Dest)-5(r)4(u)-5(c)2(to)-5(r)]TJ /F7 1 Tf 10.051 -0.002 TD -0.018 Tc -0.05 Tw [( )6(i)-7(s)2( the mo)-7(st )6(f)8(r)2(eq)5(ue)6(n)5(t)5( )]TJ -15.875 -1.153 TD -0.002 Tc -
0.06 Tw [(speci)-8(es.)-8( T)-5(h)-2(ere)-7( are sign)-8(s in)-8(di)-8(cating th)-8(at wo)-8(rking )6(exposure )6(in )]TJ 0 -1.148 TD 0 Tc -0.043 Tw [(far)-8(m)5(ing )-9(might)-6( influ)-6(ence t)-6(h)0(e do)-6(mestic area,)-6( and there mig)-6(ht )]TJ 0 -1.153 TD 0.064 Tw [(be a protecti)-6(v)-6(e)1( effect of bei)-6(ng raised on a far)-8(m)5( regardi)-6(ng )]TJ T* 0.233 Tw 
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o)-6(f)-2( the disease in far)-8(m)5(ing p)-6(opulation)-6(s, and)-6( )]TJ T* 0.074 Tw [(findin)-6(gs regar)-8(ding bron)-6(chia)-5(l reactivity)-6( ar)-8(e too )-6(sp)-6(arse)-5( a)-5(nd )]TJ T* 0.199 Tw [(incon)-6(sistent t)-6(o)0( evalu)-6(a)1(te th)-6(e effect o)-6(f)3( )-6(far)-8(m)11(ing )-6(expo)-6(su)-6(re. )]TJ 0 -1.148 TD 0.091 Tw [(Several risk factors h)-6(a)1(ve 
b)-6(een described)-6( for the )-6(differ)-8(e)1(nt)-6( )]TJ 0 -1.153 TD 0.083 Tw [(clinical condit)-6(ions, but ag)-6(e is shared for all three clini)-6(cal)-6( )]TJ T* 0.341 Tw [(manifest)-6(a)1(tion)-6(s. )-6(Mal)-6(e)1( g)-6(e)1(n)-6(d)0(er and)-6( atop)-6(y, toget)-6(h)0(er )-6(with)-6( )]TJ T* -0.003 Tc -0.065 Tw [(environ)-9(ment)-9(al)-9( )-6(expo)-9(sures such as )-6
(sm)8(oking, )-6(pig f)6(a)3(rm)8(ing, and )]TJ T* -0.001 Tc -0.061 Tw [(ani)-7(m)4(al prod)-7(uction, are co)-12(mmo)-7(n)-1( risk)5( f)8(a)0(c)5(t)4(ors)7( )6(f)8(o)5(r )6(bo)5(th)5( )6(as)7(thm)10(a)5( )]TJ T* 0 Tc 0.057 Tw [(and chronic )-6(b)-6(r)-2(onchitis.)-6( Bei)-6(ng a )-6(far)-8(m)5(er)-8( is a risk )-6(factor)-8( )-6(for )]TJ 0 -1.148 TD 0.008 Tw [(chronic 
bronchitis as well)-6( as for bron)-6(chial respo)-6(n)0(si)-6(veness.)-6( )]TJ 0 -1.153 TD 0.261 Tw [(In both cross-section)-6(al an)-6(d longitudinal studies, ato)-6(py,)-6( )]TJ T* -0.043 Tw [(smokin)-6(g and swine far)-8(m)5(ing have been fou)-6(nd as risk fact)-6(ors )]TJ T* 0.17 Tw [(for chroni)-6(c b)-6(r)-2(onchitis, )-6(and)-6( expo)-6(sure to )-6(ammonia,)-6( wo)-6
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associat)-6(ed with)-6( lung fun)-6(c)1(tio)-6(n,)-6( )]TJ 0 -1.148 TD -0.009 Tc -0.059 Tw [(bronchial h)-9(y)-3(p)-9(e)-3(rrespon)-9(sive)-8(n)-9(e)-3(ss)5(, )6(together with )6(environ)-9(mental )]TJ 0 -1.153 TD 0 Tc 0.115 Tw [(expo)-6(sures,)-6( su)-6(ch as smoki)-6(n)-6(g, di)-6(sinfectant)-6(s)3(, auto)-6(mati)-6(c dry)6( )]TJ T* 0 Tw [(feeding )-6(syst)-6(ems an)-6(d 
end)-6(o)0(t)-6(oxin. )]TJ 0.994 -1.153 TD 0.006 Tw [(Few stu)-6(dies focusi)-6(ng on respiratory sy)-6(mp)-6(to)-6(ms an)-6(d lung)-6( )]TJ -0.994 -1.153 TD 0.028 Tw [(functi)-6(on in )-6(far)-8(m)5(in)-6(g popul)-6(ati)-6(ons h)-6(a)1(ve precise an)-6(d accurate )]TJ 0 -1.148 TD -0.006 Tc -0.062 Tw [(expo)-6(sure assessment)-6(s, and)-6( few st)-6(udies )-6(focusing )6(on )6
(e)6(x)5(pos)8(ure)6( )]TJ 0 -1.153 TD 0 Tc 0.119 Tw [(measurement)-6(s)-3( insid)-6(e ani)-6(m)5(a)-11(l)0( houses hav)-6(e)-5( infor)-8(mation )-6(on )]TJ T* -0.001 Tc -0.059 Tw [(hu)-7(man h)-7(ealth effect)-7(s. Hence, it is di)-7(fficult t)-7(o)-1( es)7(tab)5(lish)5( )8(d)5(o)-1(se)6(-)]TJ T* -0.018 Tc -0.063 Tw [(res)7(p)-1(o)5(n)-1(se)6( re)6(la)6(tio)5(nsh)5(ips)7(.)5
( )-7(Mo)5(re)6( )-7(s)7(t)-1(u)10(d)5(i)10(e)6(s)7( c)6(o)5(m)16(b)5(in)5(i)10(n)10(g)5( m)16(e)6(a)6(s)7(u)10(r)2(e)6(m)10(e)11(n)5(ts)14( )]TJ T* 0 Tc 0.085 Tw [(of )-6(expo)-6(sure t)-6(o)0( the )-6(effect ar)-8(e needed.)-6( Realising t)-6(h)0(at th)-6(ese )]TJ T* 0.074 Tw [(studies are )6(co)-6(stly, well-con)-6(s)3(tructed)-6( )6(exp)-6(o)-6(s)3(ure matrices for)-8( )]TJ 
0 -1.148 TD -0.034 Tw [(relevant expo)-6(sure ought to )-6(b)-6(e)1( tried and )-6(associated t)-6(o)0( heal)-6(th )]TJ 0 -1.153 TD 0.335 Tw [(outco)-6(m)5(e in )-6(order to con)-6(duct )-6(more pr)-8(ecise and ex)-6(act)-6( )]TJ T* -0.062 Tw [(analy)-6(s)3(es regar)-8(ding asso)-6(ciati)-6(on between h)-6(e)-5(alth )6(o)6(u)6(t)5(c)6(o)-6(m)11(e)6( )6(an)6(d)6( )]TJ T* 0.08 Tw 
[(environ)-6(ment)-6(al)-6( expo)-6(sure. A great chall)-6(e)1(ng)-6(e lies i)-6(n)0( furth)-6(e)1(r )]TJ T* -0.057 Tw [(studies o)-6(n)0( the )-6(possible )-6(protective effect)-6( o)-6(f)3( )-6(being rai)-6(s)3(ed)-6( o)-6(n)0( a )]TJ T* 0.244 Tw [(far)-8(m)5( reg)-6(a)1(rdin)-6(g sensiti)-6(satio)-6(n and )-6(allergi)-6(c)1( diseases, b)-6(oth)-6( )]TJ 0 -1.148 TD 0.176 Tw 
[(concernin)-6(g what kind o)-6(f)3( )-6(environ)-6(mental)-6( )-6(co)-6(mpon)-6(ents )-6(are)6( )]TJ 0 -1.153 TD 0.165 Tw [(respon)-6(sible fo)-6(r this protecti)-6(v)0(e effect, and)-6( how long thi)-6(s )]TJ T* 0.5 Tw [(effect )-6(will l)-6(a)1(st. Stu)-6(dies analy)-6(s)3(ing )-6(for this po)-6(ssible )]TJ T* 0.04 Tw [(environ)-6(ment)-6(al)-6( protectiv)-6(e effect on)-6
( the ann)-6(u)0(al lo)-6(ss in l)-6(u)0(n)-6(g)0( )]TJ T* 0.045 Tw [(functi)-6(on will )-6(also b)-6(e)1( o)-6(f)3( con)-6(s)3(iderabl)-6(e inter)-8(e)1(st. Few st)-6(udi)-6(es )]TJ T* 0.267 Tw [(have rai)-6(s)3(ed t)-6(h)0(e qu)-6(estio)-6(n )-6(concernin)-6(g g)-6(e)1(ne environ)-6(ment)-6( )]TJ 0 -1.148 TD -0.005 Tc -0.063 Tw [(interaction, )-6(and continuous )-6(effort in 
clarifying this issue )-6(will )]TJ 0 -1.153 TD 0 Tc 0.153 Tw [(further ad)-6(d to)-6( the under)-8(s)3(tanding o)-6(f)3( how equal ex)-6(posure )]TJ T* -0.001 Tc -0.061 Tw [(condition)-7(s lead to different h)-7(ealth)5( )6(o)5(u)5(t)-1(c)5(o)-1(m)10(e)0(s)7(.)5( )6(We)5(ll)5(-d)5(e)5(s)7(ig)5(ne)5(d)5( )]TJ T* 0 Tc [(longitudinal)-6( st)-6(udies in)-6( far)-8(m)11(i)-6(ng 
pop)-6(ulation)-6(s are needed)-6( with)-6( )]TJ T* 0.132 Tw [(respiratory sy)-6(mpt)-6(o)-6(m)5(s and l)-6(ung function)-6( as th)-6(e objecti)-6(v)0(e )]TJ T* 0.097 Tw [(co)-6(mbined wit)-6(h good expo)-6(sure assess)-9(men)-6(t)0(s. Tho)-6(s)3(e whi)-6(c)1(h )]TJ 0 -1.148 TD 0.358 Tw [(have b)-6(een )-6(p)-6(ublish)-6(e)1(d are few, an)-6(d )-6(so far )-6(none )-6(have )]TJ 
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1.158 TD 0.001 Tc -0.023 Tw [(and T)-8(o)1(rben Sig)-5(s)4(g)-5(aard f)-8(o)1(r their con)-5(s)4(tru)-5(c)2(tiv)-5(e an)-5(d criti)-6(cal review o)-5(f)-8( )]TJ 0 -1.152 TD 0 Tc 0.009 Tw [(the m)6(a)-5(nu)-6(script.)-10( )]TJ 10.032 0 0 10.032 67.006 272.912 Tm ( )Tj /F5 1 Tf 7.352 -1.144 TD 0.001 Tc (REFERENCES )Tj /F9 1 Tf 9.006 0 0 9.006 67.006 250.8 Tm ( )Tj /F7 1 Tf 8.037 
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(W)10(e)-1(ber K: Occu)6(pation)6(a)-1(l obstr)9(uctive airw)8(ay)6( )]TJ -1.241 -1.156 TD -0.004 Tw [(diseas)8(es in Germ)7(any.)]TJ /F9 1 Tf 8.539 0 TD [( Am J Ind M)5(e)6(d)]TJ /F7 1 Tf 5.887 0 TD 0.004 Tc -0.006 Tw [( 19)8(98,)6( )]TJ /F5 1 Tf 2.752 0.002 TD (33)Tj /F7 1 Tf 1.007 -0.002 TD [(,)6( 4)8(54-)11(4)8(62.)6( )]TJ -16.943 -1.149 TD -0.033 Tc -0.047 Tw [(4)-37(.)-31
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Symptoms with Respect to )7(air pollution)]TJ /F9 1 Tf 21.631 0 TD -0.001 Tc 0.134 Tw [(. Clin Exp Allergy)]TJ /F7 1 Tf 7.617 0 TD ( )Tj -29.248 -1.149 TD 0.004 Tc [(199)8(9,)6( )]TJ /F5 1 Tf 2.504 0.002 TD (29)Tj /F7 1 Tf 1.007 -0.002 TD -0.006 Tw [(,)6( 28-)11(34.)6( )]TJ -2.27 -1.149 TD 0.001 Tc -0.052 Tw [(8. )-113(Bundy DS, Hazen TE: Particle-size char)8(acterisation of)8
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9(a)-1(rm)7(ing an)6(d)6( sm)7(oking o)6(n)-2( lu)6(ng )8(f)9(unction a)6(nd th)6(e p)6(r)0(evale)6(n)-2(c)6(e)-1( of)9( chro)6(nic)6( )]TJ 0 -1.149 TD 0 Tc (bronchitis. )Tj /F9 1 Tf 4.504 0 TD 0.002 Tc -0.004 Tw (Int J Epidemiol)Tj /F7 1 Tf 6.177 0 TD -0.003 Tc 0.001 Tw [( 19)-7(91)-7(, )]TJ /F5 1 Tf 2.745 0.002 TD 0.004 Tc (20)Tj /F7 1 Tf 1 -0.002 TD 0.003 Tc -0.005 Tw [(,)5
( 416-4)7(23.)5( )]TJ -13.184 -1.149 TD 0.01 Tw [(12.)11( )92(Chinn S)5(,)4( Burney P)5(,)4( Jarvis D, Luczynsk)6(a)-1( C: Variation in bronc)6(hia)6(l)11( )]TJ -1.241 -1.149 TD 0.001 Tc -0.052 Tw [(responsiveness i)10(n)-3( )8(the European Res)7(p)-3(iratory H)7(ealth S)11(u)-3(rvey \(ECRHS\). )]TJ /F9 1 Tf 27.745 0 TD (Eur )Tj -27.745 -1.156 TD -0.003 Tw (Respir J)Tj /F7 1 Tf 
3.312 0 TD 0.004 Tc -0.006 Tw [( 19)8(97,)6( )]TJ /F5 1 Tf 2.752 0.002 TD -0.004 Tc (10)Tj /F7 1 Tf 0.993 -0.002 TD 0.004 Tc [(,)6( 2495-)11(25)8(01.)6( )]TJ -5.816 -1.149 TD 0.001 Tc -0.067 Tw [(13.)10( )14(Choudat D, Goehen M, Korobaef)8(f)8( )-7(M, Boulet A,)-4( Dewitte JD, M)11(a)5(r)8(t)10(i)10(n)5( )]TJ -1.241 -1.149 TD 0.002 Tc -0.025 Tw [(M)5(H)1(: Respiratory sym)7(p)-
2(tom)7(s)1( and br)9(onc)6(hial reactivity )7(am)7(ong pig a)6(nd d)6(a)6(i)3(ry )]TJ T* -0.001 Tc [(f)6(a)-4(rmers. )]TJ /F9 1 Tf 3.546 0 TD 0.002 Tc -0.004 Tw [(Scan J W)5(o)-2(rk Environ H)8(e)6(alth)]TJ /F7 1 Tf 11.518 0 TD 0.004 Tc -0.006 Tw [( 19)8(94,)6( )]TJ /F5 1 Tf 2.752 0.002 TD (20)Tj /F7 1 Tf 1.007 -0.002 TD [(,)6( 4)8(8)0(-)11(54.)6( )]TJ -17.582 -1.156 TD 0.001 
Tc 0.196 Tw [(14.)10( )277(Corm)6(ier Y, Isra\353l-Assayag E, Racine G,)10( Duchai)10(ne C: Farm)6(ing )]TJ -1.241 -1.149 TD -0.003 Tw [(practices and the )7(respirator)8(y )7(health risks )7(of)8( swine )7(conf)8(inement buildi)10(n)5(gs. )]TJ /F9 1 Tf T* (Eur Respir J)Tj /F7 1 Tf 5.064 0 TD -0.003 Tc 0.001 Tw [( 2)-7(000)-7(, )]TJ /F5 1 Tf 2.745 0.002 TD 0.004 Tc (15)Tj /F7 1 
Tf 1.007 -0.002 TD -0.006 Tw [(,)6( 56)8(0-56)8(5.)6( )]TJ -7.574 -1.156 TD 0.002 Tc -0.046 Tw [(15.)11( )36(Corm)7(ier Y,)4( Tre)-8(m)0(blay G,)4( M)5(e)-1(riaux )7(A,)4( Brochu G,)4( Lav)6(o)-2(ie J: Airborn)6(e)6( )]TJ -1.241 -1.149 TD -0.068 Tw [(m)7(i)3(crobial conte)6(n)-2(ts in two types of)9( swine co)6(nf)9(inem)14(e)6(n)6(t)11( )7(b)6(u)6(i)11(l)11(d)6(i)11(n)6(g)6(s)
8( )7(i)11(n)6( )7(Q)8(u)6(e)13(b)13(e)6(c)6(.)11( )]TJ /F9 1 Tf T* -0.004 Tw [(Am Ind Hyg Asso)6(c J)]TJ /F7 1 Tf 8.121 0 TD 0.004 Tc -0.006 Tw [( 19)8(90,)6( )]TJ /F5 1 Tf 2.752 0.002 TD (51)Tj /F7 1 Tf 1.007 -0.002 TD [(,)6( 3)8(04-)11(309.)6( )]TJ -10.638 -1.149 TD 0 Tc -0.066 Tw [(16.)9( )14(Cormiers Y, Boul)-6(et L-P, Bedard G, Tremblay G: Respir)7(at)9(or)7(y )7(h)11
(eal)9(t)9(h)4( )]TJ -1.241 -1.156 TD 0.002 Tc -0.025 Tw [(of)9( )-7(workers exp)6(o)-2(s)8(e)-1(d )-7(to )-7(swi)11(ne conf)9(inem)7(ent )-7(b)6(u)-2(ildings)8( only or )-7(to both sw)8(ine )]TJ 0 -1.149 TD 0.145 Tw [(conf)9(inem)7(ent buil)11(d)-2(ings a)6(nd d)6(a)-1(iry )7(barns.)4( )]TJ /F9 1 Tf 16.645 0 TD [(S)6(c)-1(an)6(d J )7(W)5(o)-2(rk Environ H)8(e)-1(alth)]TJ /F7 1 
Tf 12.603 0 TD ( )Tj -29.248 -1.149 TD 0.004 Tc [(199)8(1,)6( )]TJ /F5 1 Tf 2.504 0.002 TD (17)Tj /F7 1 Tf 1.007 -0.002 TD 0.003 Tc -0.005 Tw [(,)5( 26)7(9-2)7(7)7(5)-1(.)5( )]TJ -2.27 -1.149 TD 0.001 Tc -0.052 Tw [(17.)10( )29(Cuthbert OD, Jef)8(frey IG, McNeill H)-7(B)1(, )-7(W)9(o)-3(od J, Topping MD: Barn )]TJ -1.241 -1.156 TD -0.003 Tw [(allergy among Scottish f)8(a)-2
(rmers. )]TJ /F9 1 Tf 13.021 0 TD 0 Tc [(C)-7(l)1(i)-6(n)-4( Allergy)]TJ /F7 1 Tf 4.936 0 TD 0.004 Tc -0.006 Tw [( 19)8(84,)6( )]TJ /F5 1 Tf 2.752 0.002 TD -0.004 Tc (14)Tj /F7 1 Tf 1 -0.002 TD 0.004 Tc [(,)6( 197-)11(20)8(6.)6( )]TJ -20.468 -1.149 TD 0.001 Tc 0.111 Tw [(18.)10( )192(Dalphin JC, Dubi)10(ez A, Monnet E,)10( Gora D, W)9(e)-2(stel )7(V, Pernet D, )]TJ -1.241 -
1.149 TD 0.002 Tc 0.103 Tw [(P)5(o)-2(lio JC,)4( Gibey R,)4( Laplante JJ,)4( Depierre A: P)5(r)2(eval)11(enc)6(e)-1( of)9( asthm)7(a)-1( and )]TJ T* -0.004 Tc -0.068 Tw [(re)-7(sp)-8(ira)-7(t)-3(o)-8(r)3(y)-8( )-6(sy)-8(mp)-8(to)-8(ms )-6(in dairy f)10(a)0(rmers in the F)6(r)3(ench p)7(r)3(ovin)7(ce of)10( the Doubs. )]TJ /F9 1 Tf 0 -1.156 TD 0.001 Tc -0.003 Tw [(Am J Respir 
Crit )-7(Care Med)]TJ /F7 1 Tf 11.043 0 TD 0.004 Tc -0.006 Tw [( 19)8(98,)6( )]TJ /F5 1 Tf 2.745 0.002 TD (158)Tj /F7 1 Tf 1.511 -0.002 TD -0.003 Tc 0.001 Tw [(, 14)-7(93)-7(-1)-7(49)-7(8)-7(.)-1( )]TJ -14.057 -1.149 TD 0.002 Tc -0.053 Tw [(19.)11( )29(Dalphin J)8(J)1(,)4( M)5(a)-1(he)6(u M)5(F)5(,)4( Dussauc)6(y )8(A,)4( P)5(e)-1(rnet D,)4( P)5(o)-2(lio JC,)4( Dubiez A,)11( )]
TJ -1.241 -1.149 TD -0.004 Tc -0.062 Tw [(La)-7(p)-8(l)-3(a)-7(n)-8(te)-7( JJ, De)-7(p)-8(i)5(e)-7(rre)-7( A: Six)-8( y)-8(e)-7(a)-7(r)-4( lo)-8(n)-8(g)-8(itu)-8(d)-8(i)5(n)-8(a)0(l )7(stud)7(y )7(o)7(f)10( )7(respiratory )7(f)10(unction )]TJ T* [(in)-8( d)-8(a)-7(iry)-8( fa)-7(rme)-7(r)-4(e)-7(s)-5( i)-10(n)-8( th)-8(e )7(Dou)7(b)0(s )7(pro)7(v)0(ince. )]TJ /F9 1 Tf 15.894 0 
TD -0.006 Tc -0.067 Tw [(Eur Respir J)]TJ /F7 1 Tf 4.851 0 TD -0.068 Tw [( 199)6(8, )]TJ /F5 1 Tf 2.574 0.002 TD -0.004 Tc (11)Tj /F7 1 Tf 0.993 -0.002 TD -0.006 Tc -0.067 Tw [(, 12)5(87-1)5(2)5(93. )]TJ -23.071 -1.156 TD 0.002 Tc 0.386 Tw [(20.)11( )468(Dalphin JC,)4( Bil)11(d)-2(stein F)5(,)4( P)5(e)-1(rnet)11( D,)4( Dubiez A,)11( Depierre)6( A: )]TJ -1.241 -1.149 TD 0.001 Tc 
0.104 Tw [(Prevalence of)8( chr)8(onic )8(bronchitis and r)8(e)-2(spirat)10(ory f)8(unction in )7(a )7(group of)8( )]TJ T* 0.002 Tc -0.004 Tw [(dairy f)9(a)-1(rm)7(ers in the F)5(r)2(enc)6(h)-2( Dou)6(b)-2(s )7(provi)11(nce.)4( )]TJ /F9 1 Tf 18.014 0 TD 0 Tc (Chest)Tj /F7 1 Tf 2.277 0 TD 0.004 Tc -0.006 Tw [( 1)8(989,)6( )]TJ /F5 1 Tf 2.752 0.002 TD -0.004 Tc (95)Tj /F7 1 Tf 1 
-0.002 TD 0.004 Tc [(,)6( 124)8(4-1)8(2)8(47.)6( )]TJ -22.801 -1.156 TD 0.002 Tc 0.025 Tw [(21.)11( )107(Dalphin JC,)4( Debi)11(euvr)9(e D,)4( P)5(e)-1(rnet D,)4( M)5(a)-1(heu J,)4( P)5(o)-2(lio JC,)4( Toson A,)4( )]TJ -1.241 -1.149 TD -0.039 Tw [(Dubie)6(z)-1( A, M)5(o)-2(n)6(n)-2(e)6(t)3( E, Laplante )7(JJ, D)8(e)-1(pierre)6( A: P)5(r)2(eval)11(e)6(n)-2(ce )7(an)6(d risk)6
( f)9(acto)6(r)2(s )]TJ T* -0.032 Tw [(f)9(o)-2(r chronic br)9(on)6(c)6(h)-2(itis and f)9(a)-1(rm)7(er\222s lung in Fren)6(ch d)6(a)-1(i)11(r)2(y f)9(a)-1(rm)7(ing. )]TJ /F9 1 Tf 26.014 0 TD [(Br J Ind )]TJ -26.014 -1.149 TD -0.003 Tc [(Me)-6(d)]TJ /F7 1 Tf 1.78 0 TD 0.004 Tc -0.006 Tw [( 199)8(3,)6( )]TJ /F5 1 Tf 2.752 0.002 TD (50)Tj /F7 1 Tf 1.007 -0.002 TD [(,)6( 94)8(1-94)
8(4.)6( )]TJ -4.298 -1.156 TD 0.002 Tc -0.068 Tw [(22.)11( )14(Danus)8(er B,)4( )-7(W)10(e)-1(be)6(r C,)4( K\374nzli N,)4( )-7(S)5(c)-1(hindler C,)4( No)6(w)8(a)6(k)6( )14(D)8(:)11( )7(R)9(e)6(s)8(p)6(i)11(r)9(a)6(t)11(o)6(r)9(y)6( )]TJ -1.241 -1.149 TD -0.004 Tc -0.062 Tw [(sy)-8(mp)-8(to)-8(ms in)-8( Swis)-12(s fa)-7(r)-11(m)1(e)-7(r)-4(s: An)-8( e)-7(p)0(idem)8(iological )7
(stud)7(y)7( )7(of)10( )7(risk f)10(actors. )]TJ /F9 1 Tf 27.312 0 TD -0.006 Tc -0.067 Tw [(Am J )]TJ -27.312 -1.149 TD 0.003 Tc -0.005 Tw [(Ind M)6(e)0(d)]TJ /F7 1 Tf 3.369 0 TD 0.004 Tc [( 2)8(001,)6( )]TJ /F5 1 Tf 2.752 0.002 TD -0.004 Tc (39)Tj /F7 1 Tf 0.993 -0.002 TD 0.003 Tc [(,)5( 410-4)7(18.)5( )]TJ -5.872 -1.149 TD -0.011 Tw [(23.)11( )71(Donh)6(am)7( KJ,)4( Cumro D,)
4( Reyn)6(olds S)5(J)8(,)4( M)5(e)-1(rchant JA: D)8(o)-2(se-res)8(p)-2(o)6(n)-2(se)6( )]TJ -1.241 -1.156 TD 0.216 Tw [(relations)8(hips )7(bet)11(w)1(een)6( o)6(ccu)6(patio)6(n)6(a)-1(l aer)9(osols)8( ex)6(po)6(sures )7(an)6(d cr)9(oss-s)8(h)-2(if)9(t )]TJ 0 -1.149 TD 0.28 Tw [(declin)6(es of)9( lu)6(ng)6( f)9(unction i)11(n)-2( )7(pou)6(ltry work)6(ers: Re)6(com)7(m)7(e)-1
(ndations)8( f)9(o)-2(r)9( )]TJ T* 0 Tc -0.002 Tw [(exposur)7(e)-3( limits )]TJ /F9 1 Tf 6.383 0 TD 0.01 Tc [(JO)9(E)11(M)]TJ /F7 1 Tf 2.617 0 TD 0.004 Tc -0.006 Tw [( 2000,)6( )]TJ /F5 1 Tf 2.759 0.002 TD (42)Tj /F7 1 Tf 1.007 -0.002 TD 0.003 Tc [(,)5( 2)7(60-2)7(69.)5( )]TJ -11.525 -1.149 TD 0.001 Tc 0.068 Tw [(24.)10( )149(Donham)6( KJ: Association )7(of)8( environm)6(ental 
air contam)6(inants with )]TJ -1.241 -1.156 TD -0.003 Tw (disease and productivity in swine. )Tj /F9 1 Tf 13.844 0 TD (Am J Vet Res)Tj /F7 1 Tf 5.305 0 TD 0.004 Tc -0.006 Tw [( 199)8(1,)6( )]TJ /F5 1 Tf 2.752 0.002 TD (52)Tj /F7 1 Tf 1.007 -0.002 TD 0.003 Tc [(,)5( 17)7(23-1)7(7)-1(3)7(0)-1(.)12( )]TJ -21.667 -1.149 TD 0.088 Tw [(25.)11( )170(Donh)6(am)7( K,)4( Leistikow B,)4
( M)5(e)-1(rc)6(han)6(t)3( J,)4( Leon)6(ard S)5(:)3( A)8(ssessm)7(ent of)16( )]TJ -1.241 -1.149 TD -0.004 Tw [(U.)4(S)5(.)4( poultry work)6(er respirator)9(y risk)6(.)4( )]TJ /F9 1 Tf 14.837 0 TD [(Am J Ind M)5(e)-1(d)]TJ /F7 1 Tf 5.645 0 TD 0.004 Tc -0.006 Tw [( 1990,)6( )]TJ /F5 1 Tf 2.759 0.002 TD -0.004 Tc (17)Tj /F7 1 Tf 1 -0.002 TD -0.003 Tc 0.001 Tw [(, 7)-7(3)-7(-)-3
(74)-7(. )]TJ -23 -1.156 TD 0.002 Tc 0.379 Tw [(26.)11( )461(Donh)6(am)7( KJ,)4( Haglind P)5(,)4( P)5(e)-1(terso)6(n)-2( Y,)4( Ryland)6(er )7(R,)4( Belin L: )]TJ -1.241 -1.149 TD 0.209 Tw [(Environm)7(ent)11(a)-1(l and he)6(alth studies)8( of)9( )-7(f)9(a)-1(rm)7( workers in S)5(w)1(edish swine)6( )]TJ T* -0.004 Tw [(conf)9(inem)7(ent buil)11(d)-2(ings. )]TJ /F9 1 Tf 9.482 0 TD 
[(Br J Ind M)5(e)-1(d)]TJ /F7 1 Tf 5.312 0 TD 0.004 Tc -0.006 Tw [( 19)8(89,)6( )]TJ /F5 1 Tf 2.752 0.002 TD -0.004 Tc (46)Tj /F7 1 Tf 1 -0.002 TD -0.003 Tc 0.001 Tw [(, 3)-7(1)-7(-)-3(37)-7(. )]TJ -17.305 -1.149 TD 0.003 Tc -0.069 Tw [(27.)12( )14(Donh)7(am)8( KJ,)5( P)6(opendorf)10( W)11(J)2(: Am)8(bient levels of)10( s)9(e)7(l)12(e)7(c)7(t)12(e)7(d)7( )7(g)7(a)7(s)9(e)7(s)9
( )7(i)12(n)7(s)9(i)12(d)14(e)7( )]TJ -1.241 -1.156 TD 0.001 Tc -0.003 Tw [(swine conf)8(inement buildings. )]TJ /F9 1 Tf 12.064 0 TD 0.002 Tc -0.004 Tw [(Am Ind Hy)6(g Assoc J)]TJ /F7 1 Tf 8.121 0 TD 0.004 Tc -0.006 Tw [( 1)8(985,)6( )]TJ /F5 1 Tf 2.752 0.002 TD -0.004 Tc (46)Tj /F7 1 Tf 1 -0.002 TD 0.004 Tc [(,)6( 658-)11(66)8(1.)13( )]TJ -22.695 -1.149 TD 0.001 Tc 0.054 Tw 
[(28.)10( )135(Donh)5(am)6( KJ, Reynolds SJ, Witten )-7(P, )-7(Merchant JA, Burm)6(eister L, )]TJ -1.241 -1.149 TD 0.288 Tw [(Popendorf)8( W)9(J)0(:)-5( )-7(Respirator)8(y dysfunction in swine production f)8(acility )]TJ T* 0.002 Tc 0.195 Tw [(workers: D)8(o)-2(se-r)9(e)6(s)1(pon)6(se relati)11(onsh)6(i)3(ps of)9( enviro)6(nm)7(ental ex)6(pos)8(ures )7(a)6(n)-2(d)6( )]TJ 0 -
1.156 TD -0.005 Tw [(pulm)8(onar)10(y)-1( f)10(unction.)5( )]TJ /F9 1 Tf 8.426 0 TD -0.004 Tw [(Am J Ind M)5(e)-1(d)]TJ /F7 1 Tf 5.638 0 TD 0.004 Tc -0.006 Tw [( 199)8(5,)6( )]TJ /F5 1 Tf 2.752 0.002 TD (27)Tj /F7 1 Tf 1.007 -0.002 TD 0.003 Tc [(,)5( 40)7(5-4)7(1)7(8)-1(.)5( )]TJ -16.582 -1.149 TD -0.006 Tc -0.067 Tw [(2)-10(9)-10(.)3( )7(Dosm)6(an JA, Grah)5(am)6( BL, Hall D, 
P)4(a)-9(hwa P)4(,)3( M)4(c)-2(Duffie )-7(HH, Lucewi)10(c)5(z)5( )]TJ -1.241 -1.149 TD -0.068 Tw [(M, )-7(To)-9( )-14(T: )-7(Re)-8(sp)-9(ira)-8(t)-11(ory sym)7(p)-1(tom)7(s)1( an)6(d alterations in pu)6(lm)7(onary f)9(unction )7(tests )]TJ T* 0.002 Tc 0.138 Tw [(in swine producers in Saskatchew)8(an: results of)9( a survey of)9( )-7(f)9(a)-1(rm)7(ers. )]TJ /F9 1 Tf 28.801 0 TD 
(J )Tj -28.801 -1.156 TD -0.005 Tw [(Occu)7(p M)6(e)0(d)]TJ /F7 1 Tf 4.645 0 TD 0.004 Tc [( 19)8(88,)13( )]TJ /F5 1 Tf 2.745 0.002 TD (30)Tj /F7 1 Tf 1.007 -0.002 TD [(,)6( 715-)11(72)8(0.)6( )]TJ -7.156 -1.149 TD -0.004 Tc -0.062 Tw [(3)-8(0)-8(.)5( )14(Do)-8(u)-8(w)-5(es J, He)-7(e)-7(d)-8(e)-7(r)3(ik)-8( D: Ep)-8(id)-8(e)-7(m)1(io)-8(logic )7(investig)7(ations )14(of)10( )7
(endotoxi)12(ns. )]TJ /F9 1 Tf -1.241 -1.149 TD 0.002 Tc -0.004 Tw [(Int J Occu)6(p Envir)8(on He)6(alth )]TJ /F7 1 Tf 11.369 0 TD 0.004 Tc [(19)8(97,)6( )]TJ /F5 1 Tf 2.496 0.002 TD -0.003 Tc [(Sup)-7(pl.)]TJ /F7 1 Tf 2.752 -0.002 TD ( )Tj /F5 1 Tf 0.248 0.002 TD (3)Tj /F7 1 Tf 0.504 -0.002 TD 0.003 Tc -0.005 Tw [(,)5( S)6(26-S)6(31.)5( )]TJ ET endstream endobj 60 0 obj 
<< /ProcSet [/PDF /Text ] /Font << /F5 5 0 R /F7 6 0 R /F9 7 0 R >> /ExtGState << /GS1 8 0 R >> >> endobj 62 0 obj << /Length 29846 >> stream 1 1 1 rg /GS1 gs 1 -4.507 598.215 846.507 re f BT /F7 1 Tf 8.037 0 0 8.037 57.031 775.706 Tm 0 0 0 rg 0.002 Tc -0.003 Tw [( )-12006(Expos)8(ure a)6(nd res)8(p)-2(iratory h)6(ealth in )8(f)9(a)-1(rming in tem)7(p)-2(erate zo)6(nes \226 a 
re)6(vi)11(ew of)9( the literature )]TJ 10.032 0 0 10.032 526.54 775.689 Tm 0 Tc (135)Tj 8.037 0 0 8.037 541.588 775.706 Tm ( )Tj -59.05 -3.298 TD -0.003 Tc -0.063 Tw [(3)-7(1)-7(.)6( )14(Do)-7(wn)-7(s SH, Ma)-6(rk)-7(s GB, )-7(Mita)-6(k)-7(a)-6(k)-7(i)-2(s TZ, Leuppi )7(LD, )7(Ca)-6(r )7(NG, )7(P)7(eat )7(JK: )]TJ -1.241 -1.149 TD -0.005 Tc -0.068 Tw [(Ha)-8(v)-9(i)-4(ng)-9
( )-7(liv)-9(e)-8(d)-9( )-7(o)-9(n)-9( )-7(a)-8( farm and protecti)11(on ag)6(ainst allergic)6( diseases in Austr)9(a)-1(lia. )]TJ /F9 1 Tf 0 -1.156 TD 0.001 Tc -0.003 Tw (Clin Exp Allergy)Tj /F7 1 Tf 6.73 0 TD 0.004 Tc -0.006 Tw [( 200)8(1,)6( )]TJ /F5 1 Tf 2.752 0 TD (31)Tj /F7 1 Tf 1.007 0 TD 0.003 Tc [(,)5( 57)7(0-5)7(7)7(5)-1(.)5( )]TJ -9.248 -1.149 TD 0.032 Tw [(32.)11( )
114(Ernst P)5(,)4( Corm)7(ier Y: Relative sc)6(arci)11(ty of)9( asthm)7(a)-1( an)6(d )7(atop)6(y am)7(on)6(g )]TJ -1.241 -1.149 TD -0.026 Tc -0.054 Tw [(adolesc)-8(e)0(nts ra)-8(ised )-7(on a f)9(a)-8(rm. )]TJ /F9 1 Tf 10.801 0 TD -0.022 Tc (Am)Tj /F7 1 Tf 1.284 0 TD ( )Tj /F9 1 Tf 0.17 0 TD -0.036 Tc -0.051 Tw [(J)-10( )-7(Re)-10(spir )-7(Cr)-9(i)-6(t)1( Car)-9(e)-3( Me)-10
(d)]TJ /F7 1 Tf 8.532 0 TD -0.033 Tc -0.054 Tw [( 2000, )]TJ /F5 1 Tf 2.411 0 TD (161)Tj /F7 1 Tf 1.411 0 TD -0.034 Tc [(, 1563-1)-9(566. )]TJ -23.369 -1.156 TD 0.001 Tc -0.06 Tw [(33.)10( )21(Groot Koer)8(kamp )7(PW)9(G, )-8(Metz JHM,)-4( Uenk GH, Phillips VR, Holden )]TJ -1.241 -1.149 TD 0.002 Tc 0.003 Tw [(M)5(R)2(,)4( )-7(S)5(n)-2(eath RW)10(,)4( )-7(S)5(hort JL,)4( )-7(W)
10(h)-2(ite )-7(RP)5(,)4( Hartung J,)4( S)5(e)-8(edorf)9( J,)4( S)5(c)-1(hr\366der )7(M)5(,)-3( )]TJ T* 0 Tc -0.066 Tw [(Linkert KH, Pedersen S, Takai H, J)-8(ohns)6(en JO )7(W)15(a)4(t)9(hes)6( )7(C)7(M)10(: )7(C)7(oncent)9(r)14(a)4(t)9(i)7(ons)6( )]TJ T* 0.001 Tc 0.068 Tw [(and emissions )7(of)8( ammonia in livestock buildings in Norther)8(n)-3( Europe.)10( )]TJ /F9 1 Tf 
28.801 0 TD 0.003 Tc (J )Tj -28.801 -1.156 TD -0.004 Tw (Agric Eng Res )Tj /F7 1 Tf 6.035 0 TD 0.004 Tc [(1)8(9)8(98,)6( )]TJ /F5 1 Tf 2.496 0 TD (70)Tj /F7 1 Tf 1.007 0 TD 0.003 Tc -0.005 Tw [(,)5( 7)7(9)-1(-95.)5( )]TJ -8.298 -1.149 TD -0.005 Tc -0.068 Tw [(3)-9(4)-9(.)4( )7(Hage-H)8(a)-1(m)7(s)1(ten M)5( van, Joha)6(nsso)6(n S)5(GO, H\366glun)6(d S)5(,)4( T\374ll P)5(,)-3
( )-7(W)10(i)11(r)9(\351)6(n)6( )7(A)8(,)11( )]TJ -1.241 -1.149 TD 0.002 Tc 0.074 Tw [(Zetterstr\366m)7( O: S)5(t)-4(orag)6(e m)7(ites aller)9(gy is c)6(o)-2(m)7(m)7(on in )7(f)9(a)-1(rming po)6(pulati)11(on.)4( )]TJ /F9 1 Tf T* 0.001 Tc -0.003 Tw (Clin Allergy )Tj /F7 1 Tf 5.17 0 TD -0.003 Tc [(1)-7(9)-7(85, )]TJ /F5 1 Tf 2.496 0 TD 0.004 Tc (15)Tj /F7 1 Tf 1.007 0 TD -0.006 
Tw [(,)6( 555-)11(564.)6( )]TJ -7.433 -1.156 TD -0.026 Tc -0.054 Tw [(3)-30(5)-30(.)-17( Hage-Ha)-8(m)7(s)-6(ten )-7(M)5( )-7(van, Johan)-8(sson )-7(E, )-7(Wir\351n A, Johan)-8(sso)-8(n S)5(G)-6(O: )-7(St)11(o)6(r)9(a)7(g)6(e )]TJ -1.241 -1.149 TD 0.001 Tc -0.067 Tw [(mites dominate the f)8(a)-2(una in Swedish barn dust. )]TJ /F9 1 Tf 18.702 0 TD (Allergy)Tj /F7 1 Tf 2.95 0 TD 
0.004 Tc -0.07 Tw [( 19)8(91,)6( )]TJ /F5 1 Tf 2.624 0 TD (46)Tj /F7 1 Tf 1.007 0 TD -0.004 Tc -0.062 Tw [(, 14)7(2-)10(146. )]TJ -24.043 -1.149 TD -0.015 Tc -0.065 Tw [(3)-19(6)-19(.)-6( Hage-Hamsten )-14(M )-14(van,)8( J)5(ohans)5(s)5(on S)9(G)5(O)5(,)8( Z)7(e)-4(t)8(t)8(e)3(r)6(s)-2(t)8(r)6(\366m)11( O)5(:)8( )-7(P)9(r)6(edomi)8(nance )]TJ -1.241 -1.149 TD 0.002 Tc 0.145 Tw 
[(of)9( )-7(m)7(ite allergy over allerg)6(y to po)6(llens and a)6(n)-2(im)7(al dand)6(ers in f)9(a)-1(rming )]TJ 0 -1.156 TD [(pop)7(ulation.)5( )]TJ /F9 1 Tf 4.787 0 TD 0.001 Tc -0.01 Tw [(Clin Allergy)]TJ /F7 1 Tf 4.915 0 TD 0.004 Tc -0.006 Tw [( 19)8(87,)6( )]TJ /F5 1 Tf 2.752 0 TD -0.004 Tc (17)Tj /F7 1 Tf 1 0 TD 0.004 Tc [(,)6( 417-)11(42)8(3.)6( )]TJ -12.213 -1.149 TD 
0.002 Tc -0.031 Tw [(37.)11( )51(Heed)6(erik D, Brou)6(w)1(er R, Biersteker )8(K, Boleij JS)5(M: Relations)8(hip of)9( )]TJ -1.241 -1.149 TD -0.026 Tw [(airbor)10(ne en)7(dot)12(oxi)12(n and )7(bact)12(eria lev)7(e)0(ls in pig f)10(a)0(rm)8(s with the lung f)10(uncti)12(on)7( )]TJ T* 0.145 Tw [(and res)8(p)-2(irator)9(y sym)7(p)-2(tom)7(s)1( of )-7(f)9(a)-1(rmers.)4( )]TJ /F9 1 
Tf 16.035 0 TD 0.001 Tc 0.146 Tw [(Int Arch Occup Environ Health)]TJ /F7 1 Tf 13.213 0 TD ( )Tj -29.248 -1.156 TD 0.004 Tc [(199)8(1,)6( )]TJ /F5 1 Tf 2.504 0 TD (62)Tj /F7 1 Tf 1.007 0 TD 0.003 Tc -0.005 Tw [(,)5( 59)7(5-6)7(0)7(1)-1(.)5( )]TJ -2.27 -1.149 TD 0.209 Tw [(38.)11( )291(Heller RF)5(,)4( Hayward DM)5(,)4( F)5(a)-1(reb)6(r)2(other M)5(T)3(B: Lung f)9(unctio)6(n of)
16( )]TJ -1.241 -1.149 TD -0.004 Tw [(f)9(a)-1(rm)7(ers in England and W)10(a)-1(les.)4( )]TJ /F9 1 Tf 12.617 0 TD [(T)6(horax)]TJ /F7 1 Tf 2.901 0 TD 0.004 Tc -0.006 Tw [( 1)8(986,)6( )]TJ /F5 1 Tf 2.752 0 TD -0.004 Tc (41)Tj /F7 1 Tf 1 0 TD 0.004 Tc [(,)6( 11)8(7)7(-)4(121.)6( )]TJ -18.028 -1.156 TD -0.027 Tc -0.038 Tw [(3)-31(9)-31(.)-18( )15(Hinze )-6(S, Berg)-9(man)-9(n K-
C, L\370ven)-9(s)0(te)-9(in )-6(H, Han)-9(s)0(en GN)-7(: Co)-9(w hair a)-9(lle)-9(rgen )]TJ -1.241 -1.149 TD 0.001 Tc 0.061 Tw [(\(Bos d2\) )7(content )7(in house dust: correlation with sensitisation in f)8(a)-2(rmers )]TJ T* -0.003 Tw [(with cow hair ast)10(h)-3(ma. )]TJ /F9 1 Tf 9.085 0 TD [(Int Arch All)-5(ergy Immunol)]TJ /F7 1 Tf 10.319 0 TD 0.004 Tc -0.006 Tw [( 19)8(97,)
6( )]TJ /F5 1 Tf 2.752 0 TD [(11)8(2)]TJ /F7 1 Tf 1.504 0 TD [(,)6( 231-)11(23)8(7.)13( )]TJ -22.418 -1.149 TD 0.002 Tc 0.01 Tw [(40.)11( )92(Huovi)11(nen E, Kap)6(r)2(io J, Laitinen LA, Kosken)6(vu)6(o M: I)-5(n)-2(cide)6(nc)6(e an)6(d)6( )]TJ -1.241 -1.156 TD -0.04 Tw [(prev)7(alen)7(ce of)10( asth)7(m)8(a)0( am)8(ong ad)7(ult F)6(i)4(nnish m)8(e)0(n a)7(nd w)9(o)-1(m)8(e)0(n 
of)10( the F)6(i)4(nnish)7( )]TJ 0 -1.149 TD -0.032 Tw [(twin coh)6(o)-2(rt f)9(r)2(om)7( )-7(197)6(5 to 1)6(990,)4( a)6(n)-2(d)6( their relation to h)6(a)-1(y f)9(e)-1(ver an)6(d c)6(h)-2(ro)6(nic)6( )]TJ T* 0 Tc (bronchitis. )Tj /F9 1 Tf 4.504 0 TD 0.002 Tc (Chest)Tj /F7 1 Tf 2.284 0 TD 0.004 Tc -0.006 Tw [( 199)8(9,)6( )]TJ /F5 1 Tf 2.752 0 TD [(11)8(5)]TJ /F7 1 Tf 1.504 0 
TD [(,)6( 928-)11(9)8(36.)6( )]TJ -9.801 -1.149 TD 0.002 Tc 0.053 Tw [(41.)11( )135(Hurts TS)5(. Dosm)7(an JA: Characteriz)6(ation of)9( health ef)9(f)9(ects of grain )]TJ -1.241 -1.156 TD -0.004 Tw [(dust ex)6(pos)8(ures.)4( )]TJ /F9 1 Tf 6.426 0 TD [(Am J Ind M)5(e)-1(d)]TJ /F7 1 Tf 5.645 0 TD -0.003 Tc 0.001 Tw [( 1)-7(990)-7(, )]TJ /F5 1 Tf 2.745 0 TD 0.004 Tc (17)Tj /F7 1 
Tf 1.007 0 TD -0.006 Tw [(,)6( 27-)11(32.)6( )]TJ -14.582 -1.149 TD -0.003 Tc -0.063 Tw [(4)-7(2)-7(.)6( )14(Hu)-7(sma)-6(n)-7( K, Ko)-7(sk)-7(en)-7(v)-7(u)1(o)-7( M, Ka)-6(p)-7(r)-3(io)-7( J, Te)-6(rh)-7(o)-7( EO, )7(Vohlonen )7(I: )7(Role )7(of)11( )]TJ -1.241 -1.149 TD 0.001 Tc 0.047 Tw [(envir)8(onment in the development of)8( chronic br)8(onchitis. )]TJ /F9 1 Tf 22.404 0 
TD [(Eur J Respir Dis )]TJ /F7 1 Tf -22.404 -1.149 TD 0.004 Tc [(198)8(7,)6( )]TJ /F5 1 Tf 2.504 0 TD (71)Tj /F7 1 Tf 1.007 0 TD (\()Tj /F5 1 Tf 0.333 0 TD -0.003 Tc 0.008 Tw [(Suppl.)-8( 1)-7(5)-7(2)]TJ /F7 1 Tf 4.511 0 TD -0.001 Tc -0.001 Tw (\), 57-63. )Tj -7.113 -1.156 TD -0.004 Tc -0.062 Tw [(4)-8(3)-8(.)5( )14(Iv)-8(e)-7(r)-4(sen)-8( M, Da)-7(h)-8(l)-3( )-7(R: )-7(Wo)-8
(rk)-8(in)-8(g)-8( in)-8( swine-c)7(onf)10(inem)8(ent )7(b)7(u)0(ildings )7(c)7(ause)7(s)2( )]TJ -1.241 -1.149 TD 0 Tc -0.03 Tw [(an accelerated decline in lung FEV)]TJ 5.016 0 0 5.016 168.523 405.969 Tm (1)Tj 8.037 0 0 8.037 171.031 406.973 Tm 0.001 Tc -0.031 Tw [(: a 7-y)5(r)1( f)8(o)-3(llow-u)5(p)-3( of)8( Danis)7(h)-3( f)8(a)-2(rm)6(eres.)3( )]TJ /F9 1 Tf -14.184 -1.149 TD 
-0.003 Tw (Eur Resir J )Tj /F7 1 Tf 4.809 0 TD 0.004 Tc [(200)8(0,)13( )]TJ /F5 1 Tf 2.496 0 TD (16)Tj /F7 1 Tf 1.007 0 TD -0.006 Tw [(,)6( 404-)11(40)8(8.)6( )]TJ -7.071 -1.149 TD 0.002 Tc 0.145 Tw [(44.)11( )227(Iverse)6(n M)5(,)4( Dahl R,)4( Jensen EJ,)4( Ko)6(rsgaar)9(d J: Lung f)9(unctio)6(n an)6(d )]TJ -1.241 -1.156 TD 0.001 Tc -0.003 Tw [(bronchial reactivi)10(t)2(y in 
f)8(a)-2(rmers.)-4( )]TJ /F9 1 Tf 12.638 0 TD 0.003 Tc [(T)6(horax)]TJ /F7 1 Tf 2.901 0 TD 0.004 Tc -0.006 Tw [( 1)8(989,)6( )]TJ /F5 1 Tf 2.752 0 TD -0.004 Tc (44)Tj /F7 1 Tf 1 0 TD 0.004 Tc [(,)6( 64)8(5)7(-)4(649.)6( )]TJ -18.05 -1.149 TD -0.005 Tc -0.068 Tw [(4)-9(5)-9(.)4( )7(Iv)-9(e)-8(r)-5(sen)-9( )-7(M, )-7(Pe)-8(d)-9(e)-8(rse)-8(n)-1( B: The preval)11(e)6(nce of)9
( allergy in Danish f)9(a)-1(rm)7(ers. )]TJ /F9 1 Tf -1.241 -1.149 TD 0.001 Tc (Allergy)Tj /F7 1 Tf 2.95 0 TD 0.004 Tc -0.006 Tw [( 19)8(90,)6( 4)8(5)0(,)6( 347-)11(35)8(3.)6( )]TJ -1.709 -1.156 TD 0.002 Tc -0.025 Tw [(46.)11( )57(Iverse)6(n M)5(,)4( Bronk)6( O,)4( Dahl R: Lung f)9(unction in a f)9(i)3(ve-years f)9(o)-2(llow-)]TJ -1.241 -1.149 TD -0.005 Tw [(up stud)7(y of)10
( f)10(a)0(rm)8(eres.)5( )]TJ /F9 1 Tf 8.752 0 TD -0.004 Tw [(Ann Agric En)6(viron M)5(e)-1(d)]TJ /F7 1 Tf 9.596 0 TD -0.003 Tc 0.001 Tw [( 19)-7(94)-7(, )]TJ /F5 1 Tf 2.745 0 TD (1)Tj /F7 1 Tf 0.504 0 TD [(, 3)-7(9)-7(-)-3(43)-7(. )]TJ -20.355 -1.149 TD -0.005 Tc -0.068 Tw [(4)-9(7)-9(.)4( )7(Iv)-9(e)-8(r)-5(sen)-9( )-7(M)5(,)4( Korsgaard J, Hallas T, Dahl R: M)5(i)-4(te 
allergy and e)6(xpo)6(sure )]TJ -1.241 -1.149 TD 0.001 Tc 0.018 Tw [(to storage m)6(ites and hous)7(e dust m)6(i)2(tes in f)8(a)-2(rm)6(ers. )]TJ /F9 1 Tf 19.965 0 TD [(Cli)-5(n)-3( Exp Allergy)]TJ /F7 1 Tf 6.773 0 TD 0.004 Tc 0.015 Tw [( 1)8(9)8(90,)13( )]TJ /F5 1 Tf -26.738 -1.156 TD (20)Tj /F7 1 Tf 1.007 0 TD 0.003 Tc -0.005 Tw [(,)5( 21)7(1-2)7(19.)5( )]TJ 0.234 -1.149 TD -
0.013 Tc -0.046 Tw [(4)-17(8)-17(.)-4( )21(Iversen M)4(,)3( )-8(P)4(edersen B: Relation between respiratory sym)6(p)-2(to)-9(m)6(s)0(, )-8(type)-9( )]TJ -1.241 -1.149 TD -0.015 Tc -0.065 Tw [(of)6( )-14(f)6(a)-4(r)-8(m)-3(ing, )-7(and )-7(l)8(u)-4(ng f)13(unct)8(i)8(on di)8(s)5(o)3(r)6(d)-4(er)6(s)5( i)8(n)3( )-7(f)13(a)3(rm)11(er)6(s.)8( )]TJ /F9 1 Tf 19.184 0 TD -0.018 Tc 
[(T)6(horax)]TJ /F7 1 Tf 2.773 0 TD -0.019 Tc -0.061 Tw [( 1990, )]TJ /F5 1 Tf 2.496 0 TD -0.018 Tc (45)Tj /F7 1 Tf 0.965 0 TD -0.02 Tc -0.06 Tw (, 919-923. )Tj -24.177 -1.149 TD 0.001 Tc 0.026 Tw [(49.)10( )107(Iversen M, Dahl )-7(R, Korsgaard J, Hallas T, Jensen EJ: Respirator)8(y )]TJ -1.241 -1.156 TD 0.002 Tc 0.117 Tw [(sym)7(p)-2(tom)7(s)1( in Da)6(nish f)9(a)-1(rm)7(ers: 
an )7(epidem)7(iolo)6(gical s)8(t)3(udy )7(of)9( risk f)9(actors. )]TJ /F9 1 Tf 0 -1.149 TD [(T)6(horax)]TJ /F7 1 Tf 2.901 0 TD -0.003 Tc 0.001 Tw [( 19)-7(88)-7(, )]TJ /F5 1 Tf 2.745 0 TD 0.004 Tc (43)Tj /F7 1 Tf 1.007 0 TD -0.013 Tw [(,)6( 872-)11(87)8(7.)6( )]TJ -5.411 -1.149 TD 0.002 Tc -0.004 Tw [(50.)11( )78(Jaco)6(bs RR: Airbo)6(r)2(ne e)6(ndot)11(oxins: )7(a)6(n)-2
( asso)6(ciation with)6( occ)6(upatio)6(nal)11( )]TJ -1.241 -1.149 TD -0.005 Tw [(lung dis)9(ease.)5( )]TJ /F9 1 Tf 5.426 0 TD -0.001 Tc -0.001 Tw [(Appl In)-5(d)-5( Hy)-4(g)]TJ /F7 1 Tf 5.39 0 TD -0.003 Tc 0.001 Tw [( 19)-7(89)-7(, )]TJ /F5 1 Tf 2.745 0 TD (4)Tj /F7 1 Tf 0.504 0 TD 0.003 Tc -0.005 Tw [(,)5( 50-56.)5( )]TJ -12.823 -1.156 TD -0.02 Tc 0.039 Tw [(51. )42(Jorna 
TH, )-8(Borm)6( )-8(PJ, Ko)-9(ite)-9(r DD, )-8(Slangen JJ, )-8(Henderson)-9( PT, )-8(Woute)-9(r)1(s )]TJ -1.241 -1.149 TD -0.022 Tc -0.057 Tw [(EF: )-6(Resp)-11(ira)-11(t)1(ory e)-11(f)-1(f)-8(ect and )-6(serum)11( t)8(ype I)6(I)6(I)-1( )8(pr)6(ocoll)8(a)4(gen i)8(n)3( )8(pot)8(a)4(t)8(o)3( s)5(o)3(r)6(t)8(er)6(s )8(exposed )]TJ T* -0.019 Tc -0.004 Tw [(to d)-8(i)4(ato)-8(m)7
(aceous e)-8(a)-1(rth. )]TJ /F9 1 Tf 8.844 0 TD [(In)-8(t Arch)-8( Occ)-8(up Environ Hea)-8(lth)]TJ /F7 1 Tf 12.078 0 TD ( 1994, )Tj /F5 1 Tf 2.617 0 TD -0.018 Tc (66)Tj /F7 1 Tf 0.965 0 TD -0.005 Tw (, 217-222. )Tj -23.262 -1.156 TD 0.001 Tc 0.097 Tw [(52.)10( )178(Karjalainen A, K)7(u)-3(rppa K, Virtanen S, Keskinen H, Nordm)6(a)-2(n H:)10( )]TJ -1.241 -1.149 TD 0.002 Tc 0.01 
Tw [(Incide)6(nc)6(e of)9( occu)6(pation)6(a)-1(l asthm)7(a)-1( b)6(y)-2( occ)6(u)-2(p)6(a)-1(tion a)6(nd )7(industry i)11(n)-2( F)5(i)3(nlan)6(d.)4( )]TJ /F9 1 Tf T* -0.004 Tw [(Am J Ind M)5(e)-1(d)]TJ /F7 1 Tf 5.645 0 TD 0.004 Tc -0.006 Tw [( 20)8(00,)6( )]TJ /F5 1 Tf 2.752 0 TD (37)Tj /F7 1 Tf 1.007 0 TD 0.003 Tc [(,)5( 4)7(51-4)7(58.)5( )]TJ -8.163 -1.149 TD 0.003 Tw [(53.)
11( )85(Kern J,)4( M)5(u)-2(st)11(ajbe)6(govi)11(c J,)4( S)5(c)-1(h)6(a)-1(c)6(h)-2(te)6(r EN,)4( Zuskin)6( E,)4( )7(Vrcic-Ke)6(glevic)6( )]TJ -1.241 -1.156 TD -0.046 Tw [(M)5(,)4( Ebling Z,)4( S)5(e)-1(nta A: Respirator)9(y f)9(i)3(ndings i)11(n)-2( f)9(a)-1(rm)6(-workers.)4( )]TJ /F9 1 Tf 24.184 0 TD 0.001 Tc [(JOEM)4( )]TJ /F7 1 Tf 2.816 0 TD 0.004 Tc [(20)8(01,)13( )]TJ /F5 
1 Tf -27 -1.149 TD (43)Tj /F7 1 Tf 1.007 0 TD 0.003 Tc -0.005 Tw [(,)5( 90)7(5-9)7(13 )]TJ 0.234 -1.149 TD 0.301 Tw [(54.)11( )383(Kilpelaine)6(n M)5(,)4( Terho EO,)4( Hele)6(nius H,)4( Kosk)6(en)6(vuo M)5(:)3( F)5(a)-1(rm )]TJ -1.241 -1.149 TD -0.046 Tw [(envir)9(onm)7(ent in ch)5(ildhoo)6(d pre)6(v)-2(e)6(n)-2(ts the de)6(velo)6(pm)7(ent o)6(f)9( allergies.)4( )]TJ /F9 1 Tf 
25.752 0 TD -0.001 Tc -0.036 Tw [(Clin E)-7(x)-4(p )]TJ -25.752 -1.156 TD 0.001 Tc (Allergy)Tj /F7 1 Tf 2.95 0 TD 0.004 Tc -0.006 Tw [( 20)8(00,)6( )]TJ /F5 1 Tf 2.752 0 TD -0.004 Tc (30)Tj /F7 1 Tf 1 0 TD 0.004 Tc [(,)6( 201-)11(20)8(8.)6( )]TJ -5.461 -1.149 TD 0.002 Tc 0.429 Tw [(55.)11( )511(Kim)7(b)-2(ell-Dunn )7(M)5(R)2(,)4( )-7(F)5(i)3(shwick RD,)4( Bradshaw )7(L,)4
( Erkinjuntti-)]TJ -1.241 -1.149 TD 0.287 Tw [(P)5(e)-1(kka)6(nen R,)4( P)5(e)6(arce N: W)10(o)-2(rk-re)6(lated res)8(p)-2(iratory)6( sym)7(p)-2(tom)7(s)1( in New )]TJ T* 0.001 Tc -0.003 Tw [(Zealan)5(d f)8(a)-2(rm)6(ers. )]TJ /F9 1 Tf 7.028 0 TD 0.002 Tc -0.004 Tw [(Am J Ind M)5(e)-1(d)]TJ /F7 1 Tf 5.645 0 TD 0.004 Tc -0.006 Tw [( 20)8(01,)6( )]TJ /F5 1 Tf 2.752 0 TD (39)
Tj /F7 1 Tf 1.007 0 TD 0.003 Tc [(,)5( 2)7(92-3)7(00.)5( )]TJ -15.191 -1.156 TD 0.001 Tc 0.047 Tw [(56.)10( )128(Kim)6(b)-3(ell-Dunn M)11(,)3( Bradsh)5(a)-2(w L,)3( S)4(l)2(ater T,)3( Erkinju)5(n)-3(tti-P)4(ekkan)5(e)-2(n R,)10( )]TJ -1.241 -1.149 TD 0.002 Tc -0.032 Tw [(F)5(i)3(shwick D, P)5(ear)9(ce N: Asthm)7(a a)6(n)-2(d)6( allergy)6( in New)8( Zealan)6(d f)9(a)-1(rm)7
(ers. )]TJ /F9 1 Tf 27.255 0 TD -0.002 Tc -0.028 Tw [(Am J )]TJ -27.255 -1.149 TD 0.003 Tc -0.005 Tw [(Ind M)6(e)0(d)]TJ /F7 1 Tf 3.369 0 TD 0.004 Tc [( 1)8(999,)6( )]TJ /F5 1 Tf 2.752 0 TD -0.004 Tc (35)Tj /F7 1 Tf 0.993 0 TD 0.003 Tc [(,)5( 51-57.)5( )]TJ 25.156 82.858 TD 0.131 Tw [(57.)11( )213(Kirych)6(uk S)5(,)4( S)5(e)-1(nt)11(hilselva)6(n A,)4( Dos)8(m)7(an JA,)4( Zhou)6
( C)9(,)4( Barber EM)5(,)4( )]TJ -1.241 -1.149 TD 0.001 Tc 0.139 Tw [(Rodes CS, Hurst TS:)-5( Predictors of)8( )-7(longitudinal changes in pulmonary )]TJ 0 -1.156 TD -0.012 Tc -0.054 Tw [(f)9(unction am)7(ong swine conf)9(ine)-8(m)7(ent )-7(workers. )]TJ /F9 1 Tf 17.319 0 TD [(Can Respir J)]TJ /F7 1 Tf 4.972 0 TD [( 1998, )]TJ /F5 1 Tf 2.56 0 TD (5)Tj /F7 1 Tf 0.489 0 TD -0.013 
Tc (, 472-478. )Tj -24.099 -1.149 TD 0.002 Tc [(58.)11( )29(Klintberg B, Berg)6(lund N, Lilja G, W)10(i)3(ckm)7(a)-1(n M, van Hage-H)8(a)-1(m)7(s)1(ten)6( )]TJ -1.241 -1.149 TD -0.068 Tw [(M)5(:)3( )-7(F)5(e)-1(wer allergic respirator)9(y disor)9(d)6(ers am)7(ong f)9(a)-1(rm)7(er\222 children )7(i)11(n)6( )7(a)6( )7(c)6(l)11(o)6(s)15(e)6(d)6( )]TJ 0 -1.156 TD -0.005 Tw [(birth 
coh)7(o)-1(rt f)10(r)3(om)8( )-7(S)6(w)2(eden.)]TJ /F9 1 Tf 10.567 0 TD 0 Tc -0.002 Tw ( Eur Respir J)Tj /F7 1 Tf 5.305 0 TD 0.004 Tc -0.006 Tw [( 200)8(1,)6( )]TJ /F5 1 Tf 2.752 0 TD (17)Tj /F7 1 Tf 1.007 0 TD -0.003 Tc 0.001 Tw [(, 115)-7(1)-7(-)-3(11)-7(57)-7(. )]TJ -18.39 -1.149 TD -0.007 Tc -0.059 Tw [(5)-11(9)-11(.)2( )14(Kogevinas)6( M, Ant\363 JM, Sunyer J, Tobias A, 
Kromhout H)6(,)9( )7(B)8(u)4(r)7(ney )7(P)10(:)9( )]TJ -1.241 -1.149 TD -0.006 Tc -0.067 Tw [(Occu)5(patio)5(nal asth)5(m)6(a)-2( in Europe and )7(other ind)5(u)-2(strialise)5(d)-2( areas: a po)5(pulati)17(o)5(n-)]TJ T* 0.002 Tc 0.237 Tw [(base)6(d stud)6(y.)4( Eur)9(ope)6(an Com)7(m)7(unity Respirat)11(ory H)8(ealth S)5(u)-2(rv)6(ey S)5(t)3(u)6(d)-2(y)6( )]TJ 0 -1.156 TD 
[(Group.)5( )]TJ /F9 1 Tf 3.064 0 TD [(L)6(a)-1(n)7(cet)]TJ /F7 1 Tf 2.723 0 TD 0.004 Tc -0.006 Tw [( 19)8(99,)6( )]TJ /F5 1 Tf 2.752 0 TD [(35)8(3)]TJ /F7 1 Tf 1.504 0 TD [(,)6( 175)8(0-1)8(7)8(54.)6( )]TJ -8.801 -1.149 TD 0.003 Tc 0.158 Tw [(60.)12( )241(Kronq)7(uist M)6(,)5( Johanss)9(on E,)5( P)6(e)0(rsh)7(a)0(ge)7(n G,)5( Joh)7(a)0(nss)9(on S)6(G)2(,)5( Hage-)]TJ -1.241 -
1.149 TD -0.013 Tc -0.06 Tw [(Ham)6(s)-7(ten M van: )-7(R)-6(i)3(sk )-7(f)8(actors associa)-9(t)-4(ed with asth)-9(m)6(a)-2( an)-9(d rhinoconjunctivitis )]TJ T* 0.002 Tc -0.004 Tw [(am)7(ong S)5(w)1(edish f)9(a)-1(rm)7(ers.)4( )]TJ /F9 1 Tf 10.17 0 TD 0.001 Tc (Allergy)Tj /F7 1 Tf 2.95 0 TD 0.004 Tc -0.006 Tw [( 1999,)6( )]TJ /F5 1 Tf 2.759 0 TD -0.004 Tc (54)Tj /F7 1 Tf 1 0 TD 
0.004 Tc [(,)6( 114)8(2-1)8(1)8(49.)6( )]TJ -15.638 -1.156 TD 0.002 Tc 0.067 Tw [(61.)11( )149(Kronq)6(uist M)5(,)4( Johansso)6(n E,)4( P)5(e)-1(rsha)6(gen G,)4( Joh)6(a)-1(nss)8(o)-2(n)6( S)5(G)1(O,)4( Hage-)]TJ -1.241 -1.149 TD 0.074 Tw [(Ham)7(s)1(ten M)5( van: Incre)6(a)-1(sing pr)9(ev)6(alenc)6(e)-1( of)9( asthm)7(a)-1( o)-9(v)-2(er 12 y)6(ears am)7(o)6(n)-2(g)6( )]TJ T* -
0.004 Tc -0.062 Tw [(d)-8(a)-7(iry)-8( fa)-7(rme)-7(r)-4(s o)-8(n)-8( Go)-8(tla)-7(n)-8(d)-8( Swe)-7(d)7(en: )14(storag)7(e )7(m)8(ites )7(remain )7(dom)8(inant )7(aller)10(gen. )]TJ /F9 1 Tf T* 0.001 Tc -0.003 Tw (Clin Exp Allergy)Tj /F7 1 Tf 6.73 0 TD 0.004 Tc -0.006 Tw [( 199)8(9,)6( )]TJ /F5 1 Tf 2.752 0 TD (29)Tj /F7 1 Tf 1.007 0 TD [(,)6( 35-)11(41.)6( )]TJ -9.248 -1.156 
TD 0.001 Tc -0.031 Tw [(62.)10( )50(Kullm)6(an GJ, Thor)8(ne PS, W)9(a)-2(ldron PF, Marx JJ, Ault B, Lewis DM, )]TJ -1.241 -1.149 TD 0.002 Tc 0.117 Tw [(S)5(i)3(egel P)5(D)1(,)4( Olen)6(c)6(hoc)6(k S)5(A)1(,)4( M)5(e)-1(rc)6(h)6(a)-1(nt JA:)11( Orga)6(nic)6( )7(dust )7(ex)6(posur)9(es f)9(r)2(om )]TJ T* -0.004 Tw [(work in dair)9(y bar)9(n)-2(s.)4( )]TJ /F9 1 Tf 8.312 0 TD [(Am 
Ind Hyg A)10(ssoc J )]TJ /F7 1 Tf 8.369 0 TD -0.003 Tc [(19)-7(98)-7(, )]TJ /F5 1 Tf 2.496 0 TD 0.004 Tc (59)Tj /F7 1 Tf 1.007 0 TD 0.003 Tc -0.005 Tw [(,)5( 4)7(03-4)7(13.)5( )]TJ -18.943 -1.149 TD 0.188 Tw [(63.)11( )270(Lang)6(ham)7(m)7(e)-1(r A,)4( )-7(John)6(sen R,)4( Hol)11(m)7(en J,)4( Gulsvig )7(A,)4( Bjerm)7(e)-1(r L: )]TJ -1.241 -1.156 TD 0.01 Tw [(Cigarette sm)7
(okin)6(g)-2( gives m)7(o)-2(re resp)6(iratory sym)7(p)-2(tom)7(s)1( am)7(ong wom)7(e)-1(n th)6(an)6( )]TJ 0 -1.149 TD 0.152 Tw [(am)7(ong m)7(e)-1(n. The)6( Nord-Tro)6(nd)6(elag)6( Health S)5(t)3(udy \()9(HUNT\).)]TJ /F9 1 Tf 23.887 0 TD 0.001 Tc 0.153 Tw [( J Epidemiol)10( )]TJ -23.887 -1.149 TD 0.002 Tc -0.004 Tw [(Community H)8(e)-1(alt)11(h)]TJ /F7 1 Tf 7.589 0 TD 0.004 Tc 
-0.006 Tw [( 20)8(00,)6( )]TJ /F5 1 Tf 2.752 0 TD (54)Tj /F7 1 Tf 1.007 0 TD [(,)6( 9)8(17-)11(9)8(22.)6( )]TJ -10.106 -1.156 TD 0.001 Tc 0.338 Tw [(64.)10( )419(Larsson K, Eklund A, Malmberg P, Belin )-7(L: )-7(Alterations in )]TJ -1.241 -1.149 TD 0.002 Tc 0.174 Tw [(bron)6(chio)6(alve)6(olar )8(lavag)6(e)-1( but n)6(o)-2(t in)6( lung f)9(unction a)6(nd br)9(onc)6(hial swine)6
( )]TJ T* -0.004 Tw [(conf)9(inem)7(ent wor)9(k)-2(ers. )]TJ /F9 1 Tf 8.979 0 TD (Chest)Tj /F7 1 Tf 2.284 0 TD 0.004 Tc -0.006 Tw [( 1)8(992,)6( )]TJ /F5 1 Tf 2.745 0 TD (101)Tj /F7 1 Tf 1.511 0 TD [(,)6( 7)8(67-)11(774.)6( )]TJ -14.277 -1.149 TD -0.02 Tc -0.067 Tw [(65. )-64(Louhelainen)-9( )-7(K,)10( K)7(a)-2(n)5(g)5(a)6(s)7( J)7(,)3( H)7(u)5(sm)13(a)6(n)-2( K,)10( )-7(T)9(e)
6(r)8(h)5(o)5( )-7(E)9(O)0(:)10( )-8(T)9(o)5(t)10(a)-2(l)10( co)5(n)5(c)6(e)6(n)5(t)10(r)8(a)6(t)3(i)10(o)5(n)5( of)8( )]TJ -1.241 -1.156 TD -0.028 Tc -0.052 Tw [(dust )-7(in the a)-10(i)2(r du)-10(rin)-10(g)-3( fa)-10(r)-7(m)5( wo)-10(rk)-10(. )]TJ /F9 1 Tf 12.035 0 TD -0.027 Tc -0.053 Tw [(Eur J )-7(Resp)-9(ir D)-7(i)-4(s)]TJ /F7 1 Tf 6.128 0 TD -0.033 Tc -0.047 Tw [(, 1987)-


