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ABSTRACT 

l"he prevalence of asthma has increased in recent years. Although most asthma-related 

stL1dies in Nigeria foct1sed on the burden of the disease among childre11, tl1e risk !acto1·s tl1at 

may 1 ·avoL1r its occurrence l1ave not been well investigated. This study was therefore desig11ed 

to cletermi11e the environmental factors which have pote11tial for precipitating the occt1rrence 

of ,tstl1111a an1ong childre11 i11 Ibadan. 

A c,tse-control study design was employed with 32 asthmatic childre11 serving as Cases a11d 

32 11011- astl1n1atic child1·en but with non- life threatening health conditions co11stituti11g tl1e 

Co11trols. Tl1e stt1dy participants aged 4-15 years were consecutively selected from tl1e 

})atie11ts attending the childre11 ot1tpatient clinic of the University College I Iospital a11d Oni 

f\tlen101·ial Cl1ildren Hospital, Ibadan from January-July, 2008. A validated questio11naire was 

L1secl to collect data fron1 their parents. Tl1e participants and their parents were traced to tl1eir 

hon1es wl1ere botl1 incloor and ot1tdoor environmental monitoring was done t1sing dust traclc 

for l)artict1late Matter (PM) and digital gas meter for Carbon-monoxide (CO), Nit1·ogen

dioxide (N02) and St1lphur-dioxide (S02). Data were analysed using descriptive statistics, 

Cl1i-:::iL1uare ru1d Maim Wl1itney U tests. The rest1lts we1·e compared witl1 the National 

Gt11c\eli11e Limit (NOL). 

'fl1e 1nea11 ages of tl1e cases a11d cont1·ols were 8.9±3.6 years a11d 8.8±3.2 years respectively. 

'"I'here we1·e 1nore male cases (62.5%) and controls (75.0%). Significantly more cases (56.3°/0) 

l1acl ,\ family l1istory of astllffia compared with the controls (15.6%) (p<0.05). The prevalence 

rates of parental smoking among cases and controls were 12.So/o and 6.33/o respectively. 

Parents' rates of repo1�ting mold growth on the walls of their l1ot1ses among cases and 

controls were 40.63/o and 34.4% respectively. A higher proportion of the l1ot1ses of the cases 

( 40 6°/o) compa1·ed witl1 tl1e co11trols (21.93/o) were nea1· indust1·ies. More cases (34.4° o) had 

pets in tl1eir l1ot1ses tl1an tl1e co11trols (25.0o/o). Sigrlificantly more cases (87 .5%) con1pared 

witl1 tl1e co11trol (21.93/o) reported allergic 1·eaction to dust (p<0.05). Episodes of asthn1a 

\\/ere sig11ificai1tly higl1er d11ring tl1e rainy seaso11 (65.6%) than tl1e dry season (9.43/o) 
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(p<U.05 ). 1·11e1·e was 110 significant difference in the 111edian conce11t1·atio11 of i11tioor CO in 

the l ivi11g roo1n of the cases ( 0.2ppm) (range: 0.04pp111 -0.67pp111) con1pared ,vitl1 the co11t1·ols 

(0.211p111) (range: 0 03pp1n - 0 3ppm). fhe median conce11tratio11 of i11door N02 i11 the cases' 

l<itcl1en was 0.02pp111 (range: O.OOlppn1 to 0.2ppm) co111pared witl1 O.Olpp1n a111011g tl1e 

co11lrols (ra11ge: O.Olpp1n to 0.04ppin). The median concentration of t]1e 011tdoor particulate 

111,,ttt!r a111011g tl1e cases was 28. 7 5 �Lg/n13 (range: 0.14 �tg/n13 - 186. 70  �Lg/1n3) con1pared ,vith 

tl1l: co11lrols (34. 7 µg/m3) (range: 10.6 µg/1n3 -360.2 fLg/1113
) a11d tl1c diffe1·ence \Vtl� 11ot 

statistically sigruficru1t .  rl,l1e n1edia11 concentrations fo1· PM, CO and N02 a111011g tl1e c,1ses 

a11cl co11t1·ols were PM (Cases-28.75µg/m3; Co11trols-34. 7 �Lg/1113), CO (Cases- 0.2p1J111; 

Co11lrols- 0.2pp111), N02 (Cs-0.02ppm; Ct- O.Ol ppn1) and tl1ese fell witl1i11 tl1e NGL of' 250 

�tg/1113 , 1 Opp1n ru1d 0.04-0.06ppm respectively. 

S111c)l(i11g cigarettes, dust and rainy conditio11s we1·e the 111ain e11viro11n1enta l  factors tl1al were 

li11lced witl1 astluna in childre11. Public enlighte111ne11t interve11tions a1·e needed to se11sitise 

\)Rre11ts abottl tl1ese 1·isl< factors. 

l(ey,vords: Astlm1a, cl1ild1·e11, E11viro11n1ental rislc facto1·s, Seasonal va1·iation, Ihaclan. 

Word counts: 492
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• 

INTRODUCTION 

1.1 ll�1cl<.grot111d info1"n1ation 

Bro11cl1ial astl1111a is a cl1ro11ic disorder characterized by airway inflam111ation, reve1·sible 

air,\fay obstrL1ctio11, a11d airway hyperresponsiveness. Eosi11opl1ils a1·e believed to play 

i111port,111t roles i11 tl1e 1Jall1oge11esis of astl11na tlu·ougl1 tl1e release o1" i11flan1n1ato1·y n1ediators 

(Nalcago111e et al, 201 1 ). Even tl1ot1gh tl1e patl1oge11esis of bronc11ial astl11na is not completely 

t111clerstoocl, it is eviclent tl1at tl1is clinical condi tio11 l1as a mt1lti iacto1·ial etio I ogy . 

• 

1"11e1·e l1as bee11 a sl1ar1) i11crease i11 tl1e global prevale11ce, n101·bidity, mo11ality, a11d eco11omic 

bL11·cle11 associatecl vvitl1 astl1111a over tl1e last 40 years, 1)a1·tic11larly i11 childre11. A]Jp1·oxin1ately 

300 n1illio11 1)eo1Jle vvorld,vicle cttrrently l1ave astl1ma, and its IJ1·evale11ce increases by 503/o

eve1·y decacle. In Nortl1 Al11erica, 1 Oo/o of tl1e l)Opulation ha,,e astl11na. Astlm1a is 

u11clerdiag11osed and t111dert1·eated, altho11gh the 11se of inl1aled corticosteroids l1as made a 

positi vc in11Jact on ot1tco111es. Tl1e inc1·easing nt11nbe1· of hospital adn1issions for astluna, 

wl1icl1 are 1nost {)1·011011nced in yot1ng childre11, reflect an inc1·ease in severe astluna, poo1· 

disease 111a11age111ent, ancl pove1·ty. W 01·ldwide, approxin1ately 180,000 deaths annt1ally a1·e 

attribL1table to astl1111a, altl1ot1gl1 overall mortality 1·ates l1ave falle11 since tl1e 1980s (Bra1nan 

et al, 2006). 
• 

Most astl1ma deatl1s occ11r in tl1ose g1·eate1· tl1a11 or equal to 45 years old and are largely 

preve11table, f1·eqt1e11tly bei11g related to inadeq11ate lo11g-te1m 111edical care 01· delays i11 

obtaini11g 1neclical l1el1J during tl1e last attacl<. Tl1e fi11ancial burden 011 patients witl1 astlm1a in 

differe11t Wester11 cot111t1·ies 1·a11ges fron1 $300 to $1,300 per patie11t per yeru·, 

dis1 Jroportionately atTecting tl1ose ,vitl1 tl1e n1ost seve1·e disease. Tl1ere a1·e a n11n1ber of 

sig11ificant barriers to 1·eclucing tl1e bt1rcle11 of astl1111a, pa11ict1la1·ly i11 developing countries, 
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\Vl1ere 1na11y }Jatie11ts have lu11ited access to care and essential 1nedicatio11s. Tl1e Global 

I11iti�1tive for Astl11na l1as outlined a six-point patient manage111ent pla11 to add1·ess tl1e 

effective l1andling of tl1e increased number of patie11ts in primar1· care. T11e plan foct1ses on 

patie11t edLtcation, written treatment plans, a11d ongoing co11u11t1nication and 1·e,1ie,v ,vitl1

patie11ts ,111d tl1eir providers (B1·ama11 et al, 2006). 

1>eo1)le witl1 astl1111a ca11 suffer J1·01n syn1pto111s ranging [1·0111 ,vl1eezi11g, cot1gh a11d a se11satio11

of tigl1tness in tl1e cl1est, to a seve1·e inability to expel air f1·on1 tl1e lt1ngs, sL1ftocatio11 and 

deatl1. Altl1ot1gl1 astl1111a can begi11 at any age, it n1ost con1111011ly occ111·s i11 childl1ood. 111

so111e cases, ,ls cl1ildre11 g1·ow older, tl1eir astl1n1a beco1nes less severe or resolves altogetl1er. 

Peo1)le wl10 l1act astl1111a as child1·e11 somelin1es expe1-ience a rect1rrence of tl1e disease Iate1· in 

life. Astl1n1a is treated witl1 b1·011cl1odilators to help in tl1e event of an act1te attaclc. Up to 80% 

of cl1ild1·e11 witl1 astl11na clevelop sy111pton1s be1ore age five years. Astlm1a sy111pto111s are 

often t111cler-1·ecog11ized a11d t1nder-treated by botl1 JJa1·ents and healtl1ca1·e providers. Co1nn1on 

S)11111Jto1ns of cl1ildl1ood astl1111n 111ay i11clt1de cot1gl1, wheeze, b1·eatl1less11ess or cl1est

tigl1t11ess, i1·eqt1e11tly associated vvitl1 colds, sleep or exercise. 

Air JJollt1tio11 is associated co11vi11ci11gly witl1 1na11y signs of astluna exacerbation, e.g. 

i11creasecl b1·011cl1ial l1yper respo11siveness, visits to en1e1·ge11cy depa1i1nents, l1ospital 

adn1 issio11s, and i11creased 111edicatio11 use (St1nye1· et al, 1993; Atl<i11son et al, 1999;Kunzli et 

al, 2000). Moreover, ti1ne-series clata clea1·ly sl1ow that traffic-related air pollution in t11·ban 

areas l1as ac\verse effects 011 111ortality f1·01n 1·espi1·ato1·y and cardiovasct1la1· disease (Sc�'artz et 

al, 2000; Scl1e11Jcer _et al, 1993; Abbey et al, 1999; Pope et al, 1999; Brt111elaeef et al, 2000).

l11 a stt1dy of six USA cities, afte1· adjt1sti11g for smol<ing, tl1e n1ortality 1·ate 1·atio increased i11

tl1e 111ost pollt1ted areas con11)a1·ed with the least pollt1tecl city. This observation, wliicl1 

i11itially met witl1 so111e sl<e1Jticis111, l1as bee11 co11fi11necl i11 a \Vide ra11ge of setti11gs and in 

difiere11t cot111tries. Altl1011gl1 tl1e nat111·e a11d concentration of ot1tdoo1· pollt1tants vary from 

011e are,1 to a11otl1e1 ·; tl1e 111ost abtt11dat1t })Olli1tants in the atmospl1e1·e of t1rba11 areas are N02, 

03 a11d res1)irable PM. St1l11l1u1· dioxide (S02) is an additio11al concen1 in itldtlsti·ial ai·eas. 
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1.2 P1·ol1lcn1 Sti1tcment 

1 .. l1e 1norbi(lity and n1ortality ot' astlm1a continues to increase in spite of a\va1·eness o1' its 

p,1tl101)l1ysiology and tl1e availability of some pote11t dn1gs for its 1na11agen1ent. 

(I�alade et al, 1998). Stt1d1es l1ave sl1own tl1at tl1e i11cide11ce of· astlm1a i11 cl1ildren is r1bot1t l\\O 

to live ti111es tl1an i11 young ad tilts (Dodge and Bt1rro,v 1980). Epide111iological su1·, eys across 

tl1e globe l1ave sl1ow11 tl1al tl1e prevalence of astl1ma is on tl1e increase a111011g cl1ildren 1-14 

)'ears ( Do11ol1t1e, 1995). Tl1e inc1·ease in prevalence is a 111ajor source of· conce1·11 because of' 

tl1e atte11dant angt1isl1 a11d tl1e socio econo111ic bt1rden. TJ1e incide11ce of astl1ma accot1nts fo1· a 

lot of' absct1teeis11 1 a1nong scl1ool cl1ildren. It l1as been repo11ed tl1at disrt1ptio11 of sleep b)

astl1111a t1ccot111ts for wl1y astl11natics pe1·forn1 poo1·ly acade1nically . 

• 

Botl1 tl1e prevale11ce a11cl severity of respiratory allergic cliseases such as bro11cl1ial ast11111a 

l1ave i11c1·easeci i11 1·ece11t years. Urban1zatio11 witl1 its high levels of vel1ict1la1· emissi.011s a11d 

\Vester11ized lifestyle pa1·allels the increase i11 respi1·ato1·y allergy in 111ost i11dt1st1·1alized 

cotl11tries. 

A wealtl1 of· evide11ce st1ggests tl1at allergic respi1 ·atory diseases sucl1 as b1·011cl1ial astl1n1a 

l1ave beco111e 11101·e co111111011 ,;vorldwide in rece11t yea1·s (Et11·opean Con1n1t111ity Resp.i1·atory 

I-lealtl1 St1rvey, 1996; �'oolcoclc 1997; Tl1e Inter11atio11al Sn1dy of Astl11na ru1d Allergy in 

Cl1i]dl1ood (ISAAC) Steeri11g Co11u1 1ittee, 1998; U11ited Natio11s Envi1·onment P1·ogran1n1e 

,111cl Worlcl 1 Iealtl1 Orga11isatio11 Report, 1994 ). In pa1·allel, much aetiological and patl1oge11ic 

researcl1 l1,1s bee11 can·ied ot1t in tl1e atten1J)t to detenni11e tl1e t1nde1·lying reaso11s. While the 

i11terplay betwee11 ge11etic and envi1·0111nental factors in tl1e develop1ne11t of' alle1·gic 

respiratory diseases 1·e1nai11s a st1bject of i11vestigatio11 , it appears tl1e1·e is a link between tl1e 

i11crease i11 tl1e 1)revale11ce of allergic airway diseases and tl1e increase in air pollt1tion. 

Several stt1clies l1ave sl1owt1 tl1e adve1·se effects of a111bie11t air }Jollt1tio11 on respiratory }1ealtl1 

( G iele11 , 1997, Viegi et al, 1998; Lebowitz 1996; I Iolgate 1999; An1e1·ican Tl101·acic Society, 

1996) a11d exr>ost11·e to co1n1)one11ts oi� air pollt1tio11 e11l1ances tl1e ai1,;vay response to iill1ated 

allergens i11 SL1sceJJlible st1bjects. World wicle prevale11ce 1·ates va1·y from one comn1t111ity to 
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1.2 Il 1·oblc1n St�1tco1ent 

"fl1e 111orbiclity and 1no11ality ot' astl1n1a contint1es to increase i11 spite of a\va1·eness of its 

pall101Jl1ysiology and tl1e availability of son1e potent drugs for its ma11age111ent. 

(l�alacte ct al, 1998). St11dies have sl1own that tl1e i11cide11ce of astl101a i11 cl1ildre11 is abottt t,vo

to live Li111es tl1a11 i11 you11g adt1lts (Dodge and Bu1·row 1980). Epide111iological st11,1eys across 

tl1e globe l1avc sl1ow11 tl1at tl1e preva)e11ce of' astluna is 011 tl1e i11crease a111011g cJ1ildre11 I- I 4 

) c,1rs (l)o11c>l1t1c, l 095). '"fl1e increase i11 prevale11ce is a 111ajor sot11·ce ot
--
conce1·n because o1, 

tl1c ,1lte11cl,:111l r111gt11sl1 a11tl tl1e socio eco110111ic bt1rclen. Tl1e i11cicle11ce ot· asth111a acco11nts fo1· a 

lt)l or �,l1se11tcci�111 [1111011g scl1ool cl1illlren. It l1as been re1Jortecl tl1at clis1·t1ptio11 of' sleep by 

�1stl1111,1 ;.1ccl)L111 ls ft) r \-\ll1 y astl1111,1t ics per ior111 poor I)' acade111ic,1l l y. 

Bot 11 tl1c r>re,1ale11ce ,111c.l severit) 01· res1)i rat or)' allergic di se[1ses st1cl1 as bro11cl1ial astl1111a 

l1ave i11crc,1seci i11 recc11t ) ears. Urb�111izatio11 ,.,,itl1 its l1igl1 levels oJ' vel1ict1lar en1issions a11d 

\Vester11i'.lc1..l lilcstyle 11�1r;.1llels tl1e i11cre,1se i11 respir,1lory allergy in 111ost i11dt1st1·ializecl 

coL111tr1es. 

A \\e,1ltl1 01· e,1ille11ce SLtggests tl1al allergic reSJ)iratory dise,1ses SL1cl1 as bro11cl1it1l astl1n1a 

l1,1,1e becc>111c 111c_1re CL>111111011 ,,,l1rlLi\\1iLle i11 rece11t ) ears (Et1ropea11 Co111 111t111ity Respi1 ·atory 

l leal tl1 S L1r,·e)1
, I ()t)6: �' <.10 lcocl,;: l 997: 1

--
11e lnter11[1t io11al S tt1dy oi, Astl1111a ru1d Allergy i 11

('l1il(ll1c.>(>Li ( lS/\/\l') Stcc·ri11g Cc.)111111ittee, l 998� U11itccl Natio11s Envi1·011111e11t Prog1·a111111e 

i.t11c.l 'vVc>rltl l lel1ltl1 ()rgt111ist1tic)11 llc1Jc1rt, 1994). 111 })arallel, n1t1cl1 aetiological a11d patl1oge11ic 

rl!set1rcl1 l1i.\S l1ee11 Ctlrriecl ot1l i11 tl1e l1lte1111)t to cleter111i11e tl1e t111derl),ing reaso11s. \\'hile tl1e 

i11tcr11l,1) l)et,vce11 ge11etic l111d c11\1irc)11r11e11tal factors in tl1e develo1)1ne11t of allergic 

r�s11ir,tl()r) clisct1ses rc111ai11s ,1 st1bject 01· i11vestigatio11 , it ap11ears tl1ere is a li1tl<. bet,,veen t11e

i11creasc i11 tl1e 1)rev,1le11ce of' allergic air\vay diseases t1ncl tl1e i11crease i11 air pollt1tio11.

Sever,11 stLtllies 11,Jve sl10,v11 tl1e aclvcrse effects ol' a111bie11t air 1Jollt1tio11 on respi1 ·atory I1ea1tl1

(Giele11. 1997, Viegi et al, 1998; Lebo,vitz 1996; l lolgate l 999� An1erican 1'11oracic Society, 

J 996) ancl ex post1re to co11111one11ts o 1' air po 11 t\ tio11 e11l1a11ces tl1e ai r,vay respo11se to iilllcllell 

t1l lerge11s i 11 st1sce1Jt i b le st1l1jects. WorlLI ,vide t)revnle11ce rates v,1ry !1·0111 o11e co111111t111i ty to 
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another with lower ·rates being found generally in rural areas. In Nige1ia for exan1ple , J�alade 

et al using ISAAC (lnternatio11al St11dy of Astluna and Allergy in Cl1ildl1ood) found 10. 7o/o 

a111011g 13-14 years old(Falade et al, 1998), and 5.1 o/o among 6-7 years old(Falade et al, 

2()04) i11 Ib,1da11 co1n111u11ity. I .. aniran et al, 1999 also reported 10.2o/o an1ong 8-11 )1eru·s old i11 

l,1gos. ()l(o10111al1(2()00) reported a rate of 3.0o/o an1011g 6-13 )'ear old cl1ildre11 in Ent1gt1. 

1.3 .lt1stil'ic,,ti(>n <>f tl1c sttitly 

rl l1is stt1<.l;1 \vl11cl1 is ai111e<l t1l iJc11tiiyi11g variotts e11\1iro11111e11tal facto1·s ,vl1icl1 l1ave potentials 

1·()r i 11 ll t1c11c i 11g tl1e occt11·re11cc o1� astl1111a is of great i111 portance becat1se 111ost studies ca11·ied 

ot1t i11 Nigerit1 011 ,1stl1111c1 l1ave foct1secl 111ore 011 tl1e bt1rlle11 of tl1e diseases among cl1ildre11 

l)t1t tl1e risl< Jactors tl1,1t 111ay fa\1ot1r its occL1rre11ce l1ave 11ot bce11 well i11vestigatecl. Tl1is stl1dy

bei 11g tl1c first i11 l bada11 \Vil l generate dat,1 tl1at will ser\1e ,1s goocl retere11ce n1ate1·ial ±01· otl1er 

rese,lrcl1ers i11 Nigcri�1 a11c.l C.)ll1er clevell)pi11g coL111tries. 

1 . ..t l{csc,l1·cl1 <2t1cstio11s 

1. \1'111,1l �ire tl1c \'�tri<.)t1s c11\1irl)t1111c11ttll risl'- l�1ctc.)rs associ3tecl witl1 tl1e <.levelo1)111e11t of

l)r exltccrl1(tt i()tl <) l' �lstl1111:.l tllllt)t1g cl1i lLlrc11'?

2. \\1l1c.tt t1rc tl1e rot1tes <.)t· e'\11ost1rc l() tl1ese c11\'iro11111e11tal fnctors?

3. \\1 11,tl is Ll1e lc\1el <.)1. e,1)<.)St1re ()i' tl1cse cl1ilclre11 to tl1e c11viro11111e11tal facto1·s'?

Nt1ll l l ) 11otl1esis 

rl l1erc is 11<.) associ:.1tio11 bet \Vee11 occt1rre11ce of astl1111a a11d expostire to e11vironrnental 

11<.)llL1t,111ls ,t111011g tl1e cl1ilc.trcn i11 tl1e selectecl l1ealth i 11stitt1tio11s. 

1\lterr1�1ti\1C l l)1r)otl1esis 

l l1ere is tlS<:i()Cic.1li<)11 bet\vee11 tl1e L)CCltr1·e11ce ol� astl1111a a11c.l ex1)0SL1re to ei1\'iro11111e11tal

f1l)llL1t,111t'> ,1111011g tl1e cl1ilclre11 i11 tl1e selectecl co111111L111ities. 

lleset1rcl1 l Iy11oll1esi� 

Tl1e 11revc.1le11ce r:.1le ol· (1stl1111a is l1igl1er ,1111011g cl1ildre11 exposed to so111e e11viro11111e11tal 

1i1ctc.)rs tl1�t11 111 tl1o�e 11<.1t ex11osec.l. 
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• 

1.5 OIJjcclivcs ot· the Study 

1.5.1 Bro�,tl Objective 

l'o ide11lil'y tl1e potential ltnl<ages betwee11 some environmental factors a11d occt1rrence of 

astl11na a111011g cl1ildre11 i11 lbaclan .

• 

1.5.2 Spccil'ic ()bjcctivcs 

l l1c s1)ccitic ()bj\!ctives were lo:

l. cl1ar,1ctcri1c tl1c 111cloor l1ous111g co11clitions where tl1e st1bjc:cts reside.

2. :Jssess tl1c 1(110\vleclge a11d ,1ttitt1<.le ot' the pare11ts/\.\1ards of tl1e stt1cl)' pa1·ticipa11ts

i11 reli.tlio11 lL) ,1stl1111a. 

3. tlctcr111i11e tl1e risl( ('act(1rs associated vvitl1 astl1n1a an1011g tl1e stt1dy l)OlJt1lations

4. 111cr1sl1rc tl1e c.tir (}Lli.tlity i11 tl1e ,1ici11ity <)l' tl1e selecle<.l st1bjects

5. ,ts�ess 11rev;_1 le11cc (> 1· 11�rcei \'ell � y11111ton1s :.1ssoc iate(l ,�.ri tl1 nstl1111a a111011g tl1e

SlLILi)' l)l)l1Lllllli<)l'1S. 

6. ille11tit'y J)C.)ssil,le li11l<.t.1ge� l1ct\\·ee11 tl1e e11,1 ir()t1111e11tal risl( factors a11c.l tl1e J)rev,lle11ce

C)j' tlstl1111�1.

rl,l1e 1),trc11ts <.\11(1 tl1c ,varcls ot' tl1e target populatio11 restricteLl access into t11eir l10111es to carry 

ot1t tl1c c11\1ir(>11111e11t�1l assess111e11t. Recrt1iti11g tl1e astl11natic 1)atie 11ts was also 1)roble111atic dt1e 

to tl1e 1()\\ �1tte11<.l,t11ce l)i' astl1111 ,1tic pt1tie11ts at tl1e cli11ic. It ,vas ve1·y diftict1lt recrtiiting tl1e 

co11trols si11cc 111l111)1 01· tl1e111 rel't1sec.l to give tl1eir co11se11ts. Locatio11 of' tl1e l1ot1ses of tl1e 

rc�1)011c..le11ts t1si11g tl1e ,1d<.lresses gi ve11 ,vas 11ot very easy. 111 tact, s0111e of tl1e 1·espo11dents 

Ct)Ltlc.l 11<.)l l)c loct1te<.l, l1e11ce i11ability to carry ot1l e11viro1une11tal assessn1ent in tl1ei1· l10111es. 

Ll11�1,1�1il�1l)ilit)' c.)t· tl1e i11strl1111c11ts tor e11viro11111e11tal 111011ito1·ing ,vas 011e ot' tl1e cl1alle11ges 

i�1ce<.l i11 tl1is stt1<.ly. 
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CI-IAPTER TW 0 

LlTERATURE REVIEW 

2.1 l)cfi11iti<111 ()I' ,1stl1111,1 

J\sll1111c:t is ;.1 cl1ro11ic respiratory disease characterized by bro11cl1ial hy1)e1· responsive11ess, 

i 11 tcr1111tte11t rcversi ble ,ii r\va )' o bstrt1ctio11, an<l air\va y i 11tlan1111at i 011 (Busse et al .2001 ). 

Cie11et i c [111c.l c11\1i ro111nen tal i�1ctor co11tri bt1tes to tl1e de\1e lopn1en t ot' astl1111a, a11d early 1 if e 

cx11()St1rc 111,t)' 11l,1y a11 i111porta11t rl1le. It is lil-..ely tl1al rece11t cl1 a11ges in cl1ildre11's 

e11virl)t1111c11t l1;.1vc C()11tribt1ted ll) tl1e i11crer1�i11g 1Jre\'t1le11ce 01· astl1111,1. 

l\ccc11t stt1c.lies st1gge�l ll1�1t tl1e 11t:t)t1�1t�1l 1111111t111e S;'ste111 tc11ds to fa,,or a11 allergic (IgE 

pro1110 t i11g) res11l)t1se l l) cert;.1111 e11" i ro 11111e11 tt1l ,1l lerge11s ( eg, d t1st 111 i te). Tl1is respo1 1se is 

111cc.li,1tcll i11 lJtlrt tl1rl)t1gl1 111 t�111t r l1elrer cells tl1at te11ds to release a series of cytokir1es tl1at 

11rL1111l)tes ll1e tle,1elL)t1111et1t L)f. L111 ··,1llergic (lgE 1)ro111oting)'' B cell 1·esponse to ce1·tait1 

�11 ,, iro11111e11tr.1 l (1 l lerge11s. 1 ·11e T cell cytol<.i11e lJro tile tl1at favors a11 IgE 1·es1)011se is te1n1eti a

rl I 12 rCSj)011SC. 111 CL)l1tr,1st, ,lS tl1e i1111nL111e S)1Ste111 111 [ltL1res, 11ai,,e T cells te11cl to release a 

(lii'Jerc11t 111ix l)i' C)1tol'-i11es i11 respo11sc lo e11,,iro11111e11tal allerge11 tl1at favor a11 IgG pron1oting 

( 'l l l l) res11l)11s�. 

lt is 11c)stL1l,1tc-ll tl1�1l ex11t)St1re to c11,1iro11111e11t sti111L1li clt11·i11g early cl1ildl1ood could eitl1e1· 

1·t1rtl1L"r c11l1,J11ce tl1c '1�112 rcs1)t)11se clepe11di11g 011 tl1e sti 111t1li a11d/or ge11etic 

11rellis11<Jsilit)11(Gc1·11 et <ll. l 999� Nt1tio11al I11stitL1tes of I-Iealtl1, 1997). J)roposed l1ypotl1eses 011

t l1e c11 ,·i ro11111e11 tal Jt1ctors tl1,1 t 111ay J',1,,or tl1e rl�l-l 2 res1)011se i11cl t1de i111provecl 11ygie11e, 

cl1�111ges i11 cliet, cl1a11ges i11 i11testi11al 11ora dt1e to i11creased Lise ot' antibiotics, inc1·eased 

ex1)ost1re to ,1llerge11s clue to cl1a11ges in hot1sing a11d liiest)1le, obesity and redt1ced }Jhysical 

,1ctivily> a11d cl1n11ges i11 tl1e JJre11,1tal e11viro11111ental (Natio11al lnstitL1te of I Iealtl1, 1997) . 
. 
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'fhe '�l1ygiene l1ypotl1esis'' poslt1lates that early childhood in!ection (V,r}1icl1 p1·0111otes a Tl 11 

respo11se) are beco1ning less i�reqt1e11t, favoring a persistent TI-I2 i111balance (Bt1sse et al, 

2001; Strncl1an et al, 2000). Observatio11 that the p1·esence ot
"' 
an older sibling a11cl eru·ly cl1ild 

care ,tlte11u,111ce are associated \Vtth a 1·edt1ced incidence of asth.t11a st1pport tl1is h)1potl1esis. 

'I l1e clevelo1J111e 11t of' ,1 '"f'l 12 (lgE) re�po11se to co111111011 e11viro11111e ntal conta111ina11ts in tl1e ai1· 

( eg, l1t)Lt��-ll List 111 i tc�, cc)cl( ro,tcl1 ,1ntigens, a11d cat allerge11s) is stro11gly correlated ,,,itl1 t l1e 

llc\ell)})llll'llt ()f' cl1ilcll1ooci astl1111r1 (Gern ct al, 1999; l)latts -fvfills et al, 2000). 

·1·11e re lt1 ti l)11sl1 i 11 bcl ,,veen early I ile e�1)osL1re and allergic se11sitization is not co111 JJletel y

t111(lerstl1ocl. As ,111 cx,1111ple ot· tl1e co1nplexity, expost 11·e to higl1 levels ot
"' 
cat allerge11 dt1ri11g 

i11l't111cy 111(.1)1 t)rotccl cl1ilJre11 developi11g t1stlu11i.1, exce�1t ii
"' 
ll1e 111otl1er l1as a l1islo1�y ot' astl11na 

(l)li.1lls-f\1lills cl al, 20()0� C'eledo11 el al, 2002 ). 011ce se11sitized to ae1·0 t1llergens, optin1al

111,111(.1gc 111e11 t o 1· ,1sll1111n i 11c I ttcles cc)11trc1 I l1 t' e� pl)SL1re to e11vi1·on 111e11 ta) triggers (N atio11al 

l 11stitL1t�'-> <)i. I I�,1ltl1, l ()<.)7).

A 11 111c I t.:�1 ':lcll L111<.lcrsl�111Ll i 11g l) 1· tl1e c L1t1ses o 1' t1sll1111a is co111i11g 1'ro111 tl1e i11terr1al io11al 

t.:l)t111),1risl)11� t)t· �1stl1111i.1 r,re\ t1le11ce, pa1 tict1larl)
1 tl1ose fro111 tl1e Et1ropea11 Co1111nt1nity 

lZes1)irctll)l')' l lc[1ltl1 Sttr\'e)' ot' ,1stl1111a }Jre\1ale11ce in a(lt1lls ancl tl1e I11te1·natio11al Stt1dy ot
"' 

Astl1111i.t �111ll 1\llergies i11 ('l1illll1ood. Fro111 tl1ese a11d otl1er stt1dies ot
"' 
astl1n1c1 prevalence, it is 

11c)ssible ll) clru,v Sl)t11e te 11t�1ti\'e co11clt1sio11s as to tl1e patter11s of astlm1a prevale11ce 

\\ t)rlll\\1ic.le. l l1ere :.ire ii\1e stril(i11g 11,1tter11s: first, astl1111a prevale11ce is increasing worldwide; 

sec<)t1ll, �1stl1111t1 is ge11ernll)-1 111orc co111111011 i11 Wester11 coL111tries and less co111n1011 in 

tlC\'elo11i11g cot111tries; tl1irc.l, ,1stl1111c.1 is 11101·c 11rev,1le11t i11 E11glisl1-speal�ing cot1ntries; 1otirtl1 , 

t\'-)t)1111[1 11re\1c.1le11ce is i11cre,1si11g i11 tlevelopi11g cot111tries as tl1ey beco1ne 111ore Wester11ized or 

co111111L111itics beco111e t1rl1c.111ized; ,111cl fittl1, tl1e pre\1ale11ce ot· oll1er allergic ciisorders 111ay also 

lJ� i 11cret1s i 11g \\'Oriel wic.le. · l�l1cse ti vc l'-ey tcalt1res o [ tl1e i11ter11ational patter11s O t' astl1111a 

11rev,1l�11cl! r�tise 111 ,1jt1r qucstio11s ,1bot1t tl1e role ot� "establisl1ed 11 1·isl( i't1ctors tor tlie 

Lle,,e lo1)111e11t t) 1· ,1stl1111a. As a rest1 l t, recent researcl1 l1as expand eel to i 11cl tlde tl1e stucl y o1' 

110\1el fl1clor!:> tl1,1t 111ay "1)rogr,l111" tl1e i11itit1l sL1sce1Jtibility to sensitizatio11 o1· co11tribttte to tlie 
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dcvelor)1ncnt of· astl1ma i11dependent of alopic sensitization. These inclt1de var1ot1s expost1res 

in t1te1·0, \Vl1icl1 are reflected i11 variot1s perinatal factors n1east1red at birtl1, and expos11res ( 01· 

lacl< of cxpost1res) in tl1e early years of life that n1ay make tl1e infa11t 111 ore st1sceptible to tJ1e 

st1bsc(}Lll.!11t clevel()p1ne11 t of asth111a. Tl1ese issues are no\v the focus of a11 intensive resea1·cl1 

e1·tort ,vc)rlcl wide, [111d tl1e next levv years are likely to see exciti11g adva11ces in 0111·

t111dcr�l�111cl111g ol ll1c c�1t1ses c.)f. astl1111a (Beasl) et al 2000). 

l J 11lil rccc11tly, 111t)Sl st tidies re11ortcd tl1at astl1111a prcvale11ce J1as i11c1·easecl i11 recent decades.

't lie l)L·st i11tlicr1tic)11 01· ,vl1at is 11<)\V l1,1111)e 11i 11g global I)' '"ill be J)ro, ided l1)' Pl1ase Ill or· tl1e

l11tcr11�1til)t1�1l Stt1c.ly <.ll. Astl1111,1 J11tl Allergies in C'l1ilcll1ood ([SAA(') stL1<.I)'. So111e indi\1iclt1nl 

lS1\1\(' cc11tres i11 Wcster 11 coL111tries, a� \\ell ,1s se\'eral stt1clies i11 aLI L1lts, l1a,1e already 

rCl)l)rlctl I1l) i11crc,1sc or C\'e11 a dccre,1sc i11 ,1stl1111,1 11rcv,1lence o,1er tl1e last IO years. 

'Lst[1 l1l isl1ell I risl( 1�1ctc)rs i()r astl1111,1 c,11111ol accot111 t ior tl1e global JJre\1ul e11ce increases, tl1e 

i11tcr11i.1til)t1,1l l)[lllcr11s t)r tl1e rtce 11l tlecli11es i 11 r1re\1ale 11ce i11 s0111e Wester11 cou11t1·ies. It

see111� tl1t1t tl1c '11,,cl(l1gc' 01· cl1l,11ges i11 tl1e i11trt1t1teri11e und i11 f�l11 t e11viro11111ent occt11Ti11g with 

'\Vesler11is,1t it111' is c�1 t1�i 11g i 11c rec.1�cLl st1sce1)t i l1i Ii l y to t l1e uevelopn1e11t ot� astluna a11d/01· 

,1l!crg)' l'l1c '11,lcl�,1gc' i11clt1tlcs cl1,111gcs i11 111,1ler11nl uiet, i11creased toeli.1l g1·owtl1 , s1naller 

t:1111i I)' si,c, rctl t1ceLI i 111·l111 t i 11 l'cct io11s, i 11crct1sed t1se of n11tibiotics a11cl paraceta1110 l a11d 
• 

i111111 t111is,ltic.)11, �lll tll' ,, l1icl1 l1,1ve l1ee11 (i11co11siste11tly) associatecl v\1itl1 a 11 i11c1·eased risl( ot' 

cl1ilcll1t)L)tl ll\ll1111'-l. l1t1t Ill)t1C l11· ,,,J1icl1 cu11 ,1lc.)11c ex1)lni11 tl1e i11c1·eases i11 tJrevale11ce It is

lil-.el) tl1,1t tl1c '11'-1cl,t1ge' is 111ore tl1,111 tl1e SL1111 of· its 11nrts, ,111cl tl1at tl1ese social ,.111Li

e11, iro11111e11ti.1l cl1�111ges ,1rc ,111 l)t1sl1i11g ot1r i111 111t111e syste111s 111 tl1e sa111e directio11. To lmow 

,,·l1tlt tl1r1t tlireclio11 is rec.1t1ircs tl1nt l)ctter aetiologic,11 theories of astlu11a ,1re c.leveloped to 

ret1l,1ce tl1c ,1llcrge11 tl1eory, t1r to i11cor1)orate it ,1s a s11ecial case. Global co111parisons ot· 

,1st 11111[1 11re,·,t I e 11ce t111ll ,1ssess111e11t c-11' ti 111e tre11ds ,,,i l 1 co11 ti 11t1e to p la)' a 111a j or role i 11 tliis 

process (l)ci.1rsc et al, 2006). 

l'liere l1,1s l1ee11 t1 sl1ar11 i11c1·ec1se i11 tl1e glol1al 111·evale11ce, 111orbidity, 111orttllity, ar1d eco110n1ic 

burden as�oc ialed \\ i lh t1�lhn1a o, er the last .io years, particularly in children. Approxiinalel y 
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300 n1ill101 1 people worldwide ct1rre11tly have astl1111a, and its prevalence increases by 50°/o 

every (lecade. In North America, 10°/o of tl1e popt1lation have astluna. Asth111a is 

u11c.lcrdiag11osed a11cl t111dertreated, altl1ot1gl1 the use of inl1aled co1·ticosteroids l1as macle a 

l)Ositi ,,e i1npacl 011 ot1tco111es. Tl1e increasing ntlffiber of hospital admissions tor astl11 11a,

v\rl1icl1 ,\re 111ost pro11ot1nced in yoting children, reflect a11 i11crease i11 se,,ere astlu11a, poo1· 

Jiseuse 111'-111(.1ge111c11t, a11d poverty. 

\\1(1rlLl,viLlt.:, tlJJIJr()xi111c.\lcly 18(),000 (leatl1s <:lt111t1,1lly are altribt1table to astl1111a� ,1ltl1ot1gl1

t)\'cr(.1I\ 111l)rt(.1l1ty r(.1tes l1a\1e l'-\llc11 si11cc tl1e l 980s. �1losl astl1111a cleatl1s occt11· i11 tl1ose grc,1tcr 

l\1<111 l)l' t.:lllltll ll) LI 5 yetlrs old a11Ll are l'-trgely pre, e11tnble, 1·rec.1ue11l1) bei11g relatetl lo

i11tl<.lCL\Ltt1tc ll)t1g-ter111 111eclicctl care or c.lelays i11 obtai11i11g 111eclical l1el1) dtlri11g tl1e last attacl<. 

'l 111.: ri11,,11ci�tl l)L1r<.lc11 011 1)atie11ts vvitl1 astl1111�t i11 cl11·tere11t \Vestern cot111tries ranges f'ro111 

't300 tl1 $1, 10() \Jer }),1tic11t 11er )'e;,1r, clisproportio11,1tel)' at�l'ecti11g tl1ose \Vitl1 tl1e 111ost severe 

<.\ ise'-1sc. · ["l1ere ,1re �\ 11 t1111 ber o 1· sig11 i iica11t barriers to reel t1ci11g tl1e l)ttrclen o t' astl1n1u, 

l)t1rt ict11�1r l y i 11 LIC\'e lL--, �1i11g CL>t111tries, '" l1cre 111u11y J),1tie11ts l1ave l i 111i tecl access to ca1·e a11cl

esse11ti;,1l 111eL\ic,1ti()11s. '1 l1e C,lol)�ll l11ilic.1ti\1e lt)r A�tl1111a l1as ot1tlinecl ,l six-poi11t }Jatienl 

111�111�1gc111e11t iJlc.lll tl) llLlL1re-.;� tl1c e1·1ecti\1e l1t111dli11g (11' tl1e i11creasecl 11L1111ber of' patie11ts i11

1,ri111�lt)' c�tre. l,l·1e 1)l�111 t·lJCttscs l)t1 11ritie11t CLlL1ct1tio11, '" rille11 lreat111e11t IJla11s, a11d 011goi11g 

CL)111111t11\ic,tti()11 t.llll\ rC\'iC\\ \\ itl1 p,Jtie11ts '-111cl tl1eir 11ro\1 iders(Bra111a11 et al, 2006 ).

2.--l S)1 1111>t<,111s <>f �tstl1111�1 

l)co11le \\ itl1 i.tstl1111i.\ c,111 st11·1er 1·ro111 S)1111pto111s r,111gi11g i'ro111 vvl1eezi11g, cot1gl1 a11cl a se11st1tion 

()!' tigl1t11e�s i11 tl1c cl1cst, lL) :.1 se\1cre i11ability to ex1)el air 11·0111 tl1e lt111gs, suffoct1tion a11(l 

Liclttl1. J\ It l1ot1gl1 :.1stl1111i.1 Ci.t11 begi 11 at r111 )' age, it 111ost co111n1011ly occt1rs in cl1ildl1ood. 111

so111c c�lses, as cl1ilc.lre11 grov\ ()lcler, ll1eir astl1111a beco111es less se\,ere 01· resot,,es altogetl1er. 

f>c,l)IJle \Vl10 l1nLI astl1111,1 as cl1illire11 s0111eti111es ex1Jerience a 1·ect1rre11ce ot' tl1e disease later i11

lite. Asll1111i.1 is trcate(l ,vitl1 bro11cl1oclilators to l1el1) i11 tl1e cve11t of a11 c.1ct1te attaclz.Up to 803/o 

<.)l cl1ilLlre11 witl1 nstl1111:.1 develo1J sy1111)to111s beio1·e age fi\1e years. Astl1111a syn1pton1s ai·e 

<)rtc11 u11dcr-rccl)g11izecl l\11d t111der-tret1lell b)' botl1 pc1re11ts a11cl l1ealtl1c,1re pro, iclei·s.Co1111n011 

S) 111ptt)111s 01· cl1ilLll1t)c.1d t1stl1111a 111ay i11clt1de C()ttgl1, \·Vl1eeze, bre,1tl1less11ess or ct1est
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tightness, frequently associated with colds, sleep or exercise. Frequently multiple factors are 

involved in the triggering of an asthma exacerbation (Rasmussen et al, 2002). Triggers of 

asthma symptoms include allergens, exercise, cold air, emotional stress, viruses, air 

pollution, foods and food additives, medications and chemical and it·ritant exposures. 

Bred th le�� r1c�!> 

Cougt 

Ct est ,gl)tr C:»�

, 

J 

,• 

I 
I 

,I 

I 

I lyper respon�ive 
I o,t111? r a I rl\' a 1 

Hypcrar·ilatc:d u'lgs 

Figure 2.1: Showing common symptoms of asthma 

Source: Atlas of Allergic Diseases 
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All&?rqen Vi"USCS 

Exercise 

Cud air 

OrLgs 

Figure 2.2: Triggers of asthma symptoms 

Source: Atlas of Allergic Diseases (Liebem1an et al, 2002) 

2.5 Classification of asthma

Asthma cru1 be classi tied using different n1ethods. Asthma is a chronic illness affecting more 

than 20 million people in the US alone, of which 9 million of them are children, and the 

numbers are growing daily. Diagnosing asthma is a fairly straightforward process, including 

a personal and family medical history, lung function testing, and a physical examination by a 

doctor. 

1-lowever, there are a number of approaches to figuring out asthma types in different people.

This include the following methods:

� Types of asthma related to underlying cause or disease process

� Asthma classifications by severity 

Asthma types by degree of control 
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2.5.1 Asth111a Classific�1tion by Underlyi11g Cau e or Disea e Proce s 

011e vvay to classi ly asthma is by separating asthma i11to different types or ca11ses, tl1ougl1 ll1at 

is nl)t trLtlj an astl1ma classifications scheme. Tl1e n1ost comn1on cause of astlm1a is allergies, 

bttt tl1cre arc sever,11 otl1er types of asthma as \\ell. I-Ie1·e is a list of asthn1a t)1pes; 

• 1\llc1·gic ,tstl1111,1. 111 tl1is type ot· asthma, S)'t11pton1s are triggered by enviro11111e11tal

t1 iggers c.:�tllc<.I ,1llc1 ge11s, sLtch <.ts polle11 ) dt1st 111ites, and pet danclcr. 

• No11-,1llc1·gic astl1n1,1. �fl1is type ot· astl1lna is t1·iggered by factors otl1er tl1an ,1llerge11s,

�t1cl1 �t!:> 1rritl111ts l11\c s111<.1l,c 

• ()ccu1l,,tif ,11.1l ,1stl1111,,. 'l l1i� ty11e ol astl1111a is trigge1·ed by i1Tita11ts i11 tl1e worl(JJlace,

�L1cl1 ;_1s :::.tr<.111g l't11111..:s <.)r cl1e111icnls. 

• l( xc1·cisc-i11dt1ccd i1stl1r11,1. Wl1e11 ,1�111111,1 S)'t11pto111s a1·e triggered by exercise or

\
1igt)IC)t1� exertion, it is callell exercise-i11clL1ced astl1111a. 

• C(>t1gl1-,1,1ri,,11t ,1stl1n1,1. \Vit\1 tl1is l\.i11ci 01· ,1stl1111,1, tl1e 111ai11 sy1111Jto111 is continuot1s 

CL1t1g\1i11g. 'l'l1cre 111tl) l)e !:1l1c)rt11ess L)i� bre�1tl1, bt1t ge11erally tl1ere is 110 ,vl1eezing. 

• l\1 eel ic,1 t il) 11-i ncl ti eccl ,,st 11111,1. SL)111ct i111es, 111eLlicat i 011s st1cl1 as nSJJirin or otl1er 11011-

slerl) ill,11 �111li-i11ll�1111111�1ll)r) tlrt1gs (NS,\ll)s t·or sl1ort) c,111 trigger astl1111,1 sy1n1Jto111s. 

2 .S.2 ,\" t 11111;1 ( 'l,,ss it'ic,, t io 11� ll)' Sc,,c1·i l)' 

·1-\1c N�ttiL)11l1l , \stl1111�1 l:<..lttcl1tio11 l)rl)gr�1111, \Vl1icl1 1)rl)<..lt1ces tl1e US-base<..1 astru11,l t 1·e"1t111e11t

gt1 iLlc l i t1L'S, c l,1ssi ti cs ,1st 11111,1 l1)· its �e\'eri t )', a 111ore C<..)111111011I y ttsed scl1e111e b)' 1110s t l1eal th 

1)rL)l'e-...�1t)11�1ls It's :.\ t1sclt1l \V,1)' to lool( at astl1111a, becat1se it gt1ides astl1111a treat111e11t.

l"'lc1�sii�1c:.1tio11 c)i- :.1stl1111�1 by SC\'Crity is l1ased on t'rec1l1e11cy a11d severity ot' astl1111a sy1npto111s, 

,1l()11g v\ itl1 11cc.1l\. llL)\V rer1<..li11gs. Levels are ret'e1·red to as ste1)s, ,1s follows: 

• Ster> l: lVliltl I ntc14n1ittc11t. At tl1is level, astl11na sy111pto111s occt11· less tl1a11 2 ti111es a 

,,,�cl'" <..lt1ri11g \\ :.1l(i11g l1ot1rs a11(l less tl1[111 lvvice a 111011tl1 dt1ri11g tl1e nigl1t. I11 between astl1n1a 

t\tt,1cl'"s, 11L) S) 1111)to111s occt1r ,ll ,ill, :.111ll tl1e attacl(s tl1e111sel\res are ge11erally brief, thot1gl1 tl1ei1· 

i11 te11�it)' c;_111 v�1r)'. J>eltk.fl<>\t' , 1t11·ic1/Jilit11 i.,· Jes.�· t/1(111 ]0 JJC!J'l'<!12t.

• Stc11 2: l\,lil(l 1>c1·sistc11t. At tl1is le\ el, ,1stl1111a syr111)to111s are occt1rri11g 111ore tl1an

t\vice :.1 \veel(, bLtl 11ol :.1s oi'te11 as (tail)'. l'l1cy 111n) occ�1sio11,1lly ,,al'"e tl1e ,,icti111 t1p at 11igl1t, 
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but tl1at ha1J1Je11s less tl1an 2 times a montl1. Asthma attacks may interfere witl1 activity 

te111porarily. Peakjloi,1 te11d�· to be 1no1·e than 20-bz,t less tl1c111 30-pe,·cent.

• Step 3: IVloderatc Persistent. At this level, asthma is starting to i11terfe1·e n101·e ,vitl1

• 

daily livi11g. Syn11)ton1s crop tlp every single day, and tl1e victi1n 11eeds to t1se a quick-relief 

i11l1aler daily (i1' tl1erc is 011e). Astlm1a attacks are occl11·ring at least t\vice a ,veek and often 

i11terl'cre \Villi activity. 'I l1ey n1ay last for cla)'S at a ti111e. Tl1e person \.Vakes up 1 or 1nore 

ti111cs t.l wcel<. vv1tl1 �y11111to111�. Peak t1ow rate varies by n101·e tl1an 30 perce11t. 

Stc11 �i: Sr,1c1·c 1>c1·�istc11t. 1 111� 1s tl1c n1ost se\'ere fo1·111 of asthn1a a11cl at tl1is le,1el,

S)1t1111to111s ,1rc l),t'-ii c,t l l y C()tll i 11 LI()LIS. Acti vi Ly is severe I)' l i111i tecl a11d astl1111,1 attacks arid nigl1t 

S) 111 J)lL)111s ltre f'reltL1e11t. Pc,.1I( tlo\v \,,1rie� b)' 111ore tl1,111 30 IJerce11t.

·1·11e N,1lt()11,1l Asll1111,1 Edt1catio11 Progra111 (Nf\El)P) advocates a step-\vise aJ)proacl1 to

trcuti11g ttstl1111,t i11 ac.lLtlts a11cl cl1illlre11 olcler tl1a11 age 5, b,1sed 011 tl1e tyJJes 01· astl11na severity 

llescri bed ,1bt)Ve. 1-;-t.1r i 11sl,111ce, 1111 lcl i 11tern1 it te11t astl11na is t1st1a l I y t1·eatecl only wi tl1 qt1icl<

rc l i c r 111eLI i c i 11es, \ vl1 i le se\'t:re pers iste11 t astl1111a is treatec.l \Vl tl1 011e or 1110 re clai I y co11troller 

111cclici11es L111cl f'reLtLte11t ttsc l)t- llt1icl"-rel1el' 111eLlici11es 

2.5.3 1\stl1111,1 ·r') 11cs I>)' l)cg1·ct' <lf C't>11t1·()I 

rl l1e lilt) l1lt l l11i t ltl ti\ c ll)r •\st l1111l1 ( l\.lll)\\ 11 ,1S (1 IN A) released 11ew guideli11es fo1· astl1111a 

111,111,tgc111e11t i11 lt.1le 2()()(1 tl1�1t e11111l1�1sizeJ lol)l(i11g at t1stlu11a 1101 011ly i11 ter111s of seve1·ity, bttt 

c.1!�(> i11 tcr111s l)I' respo11se to treat111e11t, \\ 1l1icl1 is a11otl1er vvny of' Jescribi11g tl1e level of astl11na 

Cl>11lr()l 111 ttllllit1<.)11, tl1e 11e\\' GIN1-\ gt1illeli11es Lise tl1is a1)J)roacl1 vvitl1 cl1ild1·e11 under tl1e ,1ge 

01· 5, ,vl1icl1 i!:> ,t 111t1jor tlif'iere11cc i'ro111 tl1e NAl�I) f) gt1icleli11es. GINA reco111n1e11ds t1sing tl1e 

N 1\ 1 �I) }) t) 11es <.) 1· astl1111a 0111 )' iL)r rcsearcl1 pl1r11oses. l11slead, they suggest tl1ese 3 astlu11a 

l)'11es, \\rl1icl1 (1rc 111ore ll vari�tio11 in 111i11llset tl1a11 c.111ytl1i11g else, tl1ese ,1re: 

• Cont1·ollctl: ,1l tl1is level, tl1ere are 110 <la)'li111e 01· 11igl1tti111e sy1npto111s, no activity

reslrictio11s, �,,1d i11t�rec1L1e11t 11eed for {}Lticl(-reliei� 111eclici11es (110 111ore tl1,111 twice a weel() . 

l)e,11\. tlo,\' is 11L)r111l1l c.i11ci tl1ere are 11<.1 astl1111ti atl(1cl(s.

• }>,11·(1)' C()lltr�otlctl: \Vitl1 tl1is astl1111a classit'ication, cl,1yti111e sy111pto111s a1·e occt1rri11g
• 

111ore tl1t111 tv;ice �1 \Vee](, so111eti111es ,1t 11igl1l a11c.l occ,1sio11ally tl1e)1 li111it activity. Qt1icl<-1·elief
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111eclicine is 11eeded n1ore tl1an twice a week. Peak flovv rate is less tl1an 80 percent of your 

r1erson,1l best, a11d asthma attacks occttr at least once a year. 

U 11con t14olled: )'Otlr asthma type is classified as t1ncontrolled it· yot1 have 3 or n1ore 

o1 tl1e tealtlres 01· partially controlled astluna at least 3 tin1es a \Veek, a11d astl1n1a attacks are 

occ Ltrri 11g weel( l) 

GIN;\ 111,ti11t,1i11s tl1,1t co1nplete control of astl1111a is possible \\1itl1 the 1·igl1t treatment for tl1e 

rigl1t l) l)C� l)f ,1stl1111a. 

2.(> l)i,,g11<,sis t,l' �,stl1r11,1 

1\�tl1111�t is cii,1g11()sc<l l,)' i<.l�11tific,1til)t1 ()1. tl1e prese11ce ot' a classic })attern of· syrnpto111s t)l 

r�cL1rr�11t t1ir\v,1y l1)'l)er-reacli\ 1ty i11clt1cl111g cot1gl1, \\l1eeze, sl101·t11ess ot· breath an(I cl1est 

tigl1t11ess �tf'tcr tl1c e»clt1sio11 ot· t111) t1nclerl)'i11g C()11ditio11s tl1nt cot1lcl 111asl1L1eracle ,1s astl1111a 

( Nl1li<)t1i.1 l 1\stl1111;.1 l�c.lt1ct1tic)11 ,111<.l Prc\1�11tio11 I)rc.)grn111 ex1)e1-t l)a11el fle1)ort, 1997). 

'l'l1� J\111L·rict1t1 'l l1<)racic St)ctet1 lleii11ecl astl1111a as tl1e 1Jrese11ce of� iot1r otrt o(' five of' tl1e

1·0 l l()\Vi11g cl i 11 ic�tl 11t1r,1111eters �11l1\\ 11 t<.1 l1e l1i gl1 l )' se11si ti ve ,1n(l s1)ec i fie in malcing t)1e 

ti ing11t)si:::, l) t· ;.1-::;t 111111.1. ·1·11ese })i.lr�1111cters i 11c l ttcle: 

../ \Vl1ce1i11g v\1itl1 CL)ILI" 

,/ \\1\ll'c/itlg ,lj)cllt fl'l)lll C()\Li�

l)1flicl1ll\' i11 l1re,1tl1i11� .1ssc.)ct�1tec.l ,,1ill1 \\'l1eeze
� .... 

l)l1) sic�1l cxt1111i11t1tio11 111�1)' l)e ret11,1rl(able tor 1)rolo11ged exl1alatio11 pl1ase, i11c1·eased

ct·l< )rt (JI' l1rc,1tl1i11g, \,vl1eezi11g or <.li111i11isl1ed lt111g sot1nlls a11d i11 severe cases cya11osis. 

l)t1e tt) tl1e \ ari,1l1le 11t1tt1re 1.111tl 1lt1ctt1ati11g CC)t11·se of astl1111a, all clinical exan1ination

1·e:.ttt1res 111:.1)' l1e 11or111nl. 'fl1e lliag11osis ot' astl1111a 111ay be co11fir1necl in cl1ildre11 olde1· tl1a11 age 

totir years tl1rc_1t1�l1 11t1l111011nry t1111ctio11 tests tl1at de111011strate reve1-sible airilovv lin1itation. 

('liest x-r:.1y 111:.t)' sl1ow l1y1)eri11flatio11 oi' tl1e lt111gs wl1e11 ai1·\va)' i11ila111111ation a11d reactivity 
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Figure 2.3 : Air Trapping ,vith H)1pcrinfl�1tion in a11 8 )'Car· old Asthm�1tic 

SoL1rcc: Atlas o1' Allergic Diseases 

Wl1e11 deali11g witl1 cl1i ldren tinder 5 ) ears ot� age. doctors rare])' co 11dL1ct lung fu11ction tests 

l,ccaL1sc yoL111g cl1ildre11 tisually have trouble follo\-ving tl1e i11st1·L1ctions. Instead, a l1it and t1·ial 

111ctl1ocl is L1sed Wl1e11 a cl1ild's S) n1pton1s. 111edical l1isto1)' ,111d pl1ysical exa111ination st1ggest 

,1stlu11a. tl1e cloctor 111tl) pre�cribe ,1 bro11cl1odilator - a drttg that ope11s tl1e airway's. If' tl1e 

�l1ilcl's sig11s ,111(i S)'t11i1to111� 1111pro\ e after using the bro11cl1odilator, an astluna diag1 1osis is 

l i l'\ Cl)

lt is oiten dit'f'ict1lt to i111111ediatel) certify tl1at astl1111a is tl1c diagnosis. fo reacl1 a co11clL1sion, 

ti le <.lt)Ctor \\1 ill 11eell i11 for111atio11 011: 

• ·1�1,e sy111pto111s, sucl1 as \Vl1eezing, cougl1i11g, short11ess of breath.

• Wl1at triggers tl1e sy111pto111s or \vl1e11 do tl1e symptoms get \\'Orse.

• Medicc.ltio11s tl1at were taken prior a11d ,vhether tl1ey l1elped.

• Any ia1nil)' l1istory of breatl1i11g proble111, allergies 01· astlm1a.

\(ute episodes are t1sually straigl1tf orward to interpret bt1l cl1ronic, lovv-grade sy1n.pton1s can 

be <lifiict1lt. 
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2.6.1 Steps �incl J>roccdltres in Asthma diagnosis 

Sy1n1Jtoms alo11e aren't enot1gh for a doctor to arrive at a diagnosis of astl1ma. He ,vill also 

tal<e 11ote ol' the following: 

1. EvalL1atio11 based on 1Jatie11t' s history a11d the sympto1ns being displayed (st1cl1 as

st1clde11, severe episode or rect1rrent episodes of vvheezing, cougl1ing or sl1ort11ess of 

l1re,ltl1) 

2. I >c1 t 1�11 t' s t�,111 i l y 11 istory shottlll not be 11eglected, as it 11as a strong cl1ance of

i 11 ll t1c11ci 11g tl1c 11,llie11l - \Vl1ctl1er 1J,tre11ts, brotl1ers, sisters or cl1i lcl1·en ever have bee11 

tli(1g11osed vvi tl1 c.1stl1111,1, allergies, si11usitis or nasal grov\rtl1s? 

3. 1\ r)l1 ys i cal ex c.1111 i 11at io11 01· tl1c L1p1)cr respiratory tract, cl1est and slci11 ge11e1·al ly 1o I lows

tl1c l1istory. U si 11g a nasal n1 i rror, tl1e clocto r 111a)' loo)< i11sicle tl1e nose for signs of 

tl l I ergic disease st1ch c.lS increasecl 11asal secrelio11s, s,vel li 11g or polyps. Tl1ese si g11s 

1nt1 y sL1ggesl tl1<.1l ,11 lergi es ,1re respo11si ble tor lri ggering SltSJJected astl1n1a . 

..t. Ne�t, ll1e clc1ctor 111t1y ttse a stetl1oscope to listen to tl1e soL1ncls tl1e lL111gs 111alce 

,vl1ilc l1rcc.1ll1i11g. Wl1ecL111g S()t111(ls i11clicate 011e of' tl1e 1nain sig11s of astl11na wl1icl1 is 

<.lS c.l rcst1lt L1t· t1l1�t1 LtcleLl ,1i1 \\',1) s. 

5. 1:i 11(.1ll), tl1c lll)Cll)t 1111.l) ex l1111 i 11c tl1e sl(i11 tor signs of' allergic co11ditions sucl1 as

ec1e111a L)r l1i, es, \Vl11cl1 ,,re lli'Le11 r\ssoci,1Lecl "' itl1 astl1111a. 

(). 13re�1tl1irlg tests cnllell s1Ji1·()111ct1·)' - tl1is test 111easL1res tl1e a1110L111t exl1aled f1·0111 tl1e 

lt111gs o\1er ti 111e. S11iro111etr)' 111e,1st1res tl1ree v,1lt1es tl1at c.1re i111porta11t in diag11osing 

�1�tl1111l1, tl1ese �1re: 

o Vil,tl c,\j)acit)', ,, l1icl1 i!:> tl1e 111axi111l1111 a111ot111t of air tl1at 011e can 111l1ale

t111<.l c"l1,1 le.

o ]>�al-i. ex1)ir(1tory llo,v rate, also 1<110\\ 11 as tl1e })eak flo,v rate, ,,,l1icl1 is

tl1e 111a�i111t1t11 ilt1\\' rnte 011e ca11 ge11erate dt1ring a forced e"l1alation. 

o Forced expiratory volL1111e, ,vl1i�l1 is tl1e 111axi111t1n1 a111ot111t ot' air
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7. Cl1,1llenge test - During this test, a deliberate attempt is 1nade to trigger

airway obst11.1ction and asthma sympton1s by inhaling an airway-constricting chen1ical 

or talc1ng several breaths of cold air. 

8. C'l1est a11cl sinL1s X-rays.

9. Tl1c cloctor 1nay also test a person's pt1l111011ary fl1nction atter adn1i11iste1·i11g l1i111

so111e ,tst11111a 111eclicat1011 This l1elps confirn1 tl1at tl1e blocl<age i11 tl1e air passages 

tl1'"1l sl1ovls l111 on J)Ltl111011,11)' ft1nctio11 tests goes a,¥a)' ,vitl1 treat1nent 

2.6.2 Uiffr1·c11t tests t1scll t(> (li,1g11osc ,1stl1ma 

l)il'terct1l lL111g J)Ltln1011ary tests tl1,1t 111ay be conclt1cted in diag11osi11g asthma. S0111e ot� tl1e111 

i11clt1Jc: 

• 11r()11cl1ir1l provocatio11 test

• l�ol1ti11e 11t1l111011,1ry J'l111ctit)11 test

• l 1'x�rcisc i11LlL1cctl bro11cl1oc()11strictio11 test 

• 1\llcrg)' i11lri.1Ller111i.1l sl�i11 lest - t1ltl1t)l1gl1 allergy tests are111t LlSe(l

t() LI i1.lg11LlSL' ,1�tl1 111,1, tl1c) cc.t11 l1cl 11 i(\e11t i l) Sltbst,111ces tl1at 111a)' be caL1sing 

l)l" \Vl)l'SCl1i11g i.l�t\1111(.1. 

• ;\llcrg) 11ricl� -:;l�111 tc�t tL) 1<lc11t1ly tl1c sottrces ot' sneezi11g

• l3()t1� llc11sit)' test

• 

• 

• 

l3l111C SCL111 

C' 1 sc,111 l) 1· si11t1scs

Exercise tolcr,111ce test 

/\stl1111,1 is ,1 co111plic'"1tecl a11d dit'fict1lt disease to diagnose, ancl tl1e rest1lts of· airway fi.111ctio11 

testing 111,l)' be 11or111al eve11 it· a 1Jerso11 l1as ;:1stl1111,1. 

2.6.3 \,Vl1cn t<> t111tlc1·g(> tli,1g11osis test 1·01· astl1n1a 

11· �)'1111)to111s \Vl1icl1 c.1re si111ilt1r to astl1111a l)ersist, tl1e cloctor n1n)' reco111111end a11 astluna test to

get to tl1e root ol· tl1e 11rL1l1lc111. fl1is is t1sl1ally acl\1ised it' a11y 011e ot- tl1e iollowing occt11· 

re1Je,1teLl l y: 

• Se\1cre l1ol1ts 01· astl1111a
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• Co11di lions that complicate asthn1a sucl1 as chronic sinusitis, rhinitis,

l1ay t'ever, nasal polyps. 

• FreqL1e11t treatment witl1 steroid tablets \Vhich are 11ot ct1ring the problem

• Con[ L1sio11 with tl1e cliagnosis

• Allergies are popping tlp

• /\�t\1111,1 �cc111s to be getti11g worse

1\�tl1111lt i!:> �l cl 1ro11ic co11clitio11 , \\l1ere s1mptoms ,;111<.l the co11ditio11 cl1a11ge i11 ti1ne. If'yot1 feel 

tl1:.,t Yl)Lt t,r� 11c)t 111al"i 11g prc)gress \Vitl1 yot1r ct1rre11t t1·eat111e11t, talk to your doctor abot1t 

l, l le r 11 � l ti ,, e l re< 1 t 111 c 11 t.

2.(l . ..t ('l11·1·t·11t ·r'o<>ls in Astl1n1,1 Oi�1g11osis 

l'\1c ttsc c)I' cx-l1,1lec.\ 11itric-oxille l1a� bee11 tot111d tc) be a 111ore 1·obt1st 01· se11sitive 111etl1od for

c\i ;.,g11c)si11g ,1stl1111a. 1\s spiro111etry cli,1gnc)sis tests ,1rc11't al,vays acct11·ate, docto1·s a1·e loolcing 

t'c)r l,�tler \vi.lY� l() Llit1g11l)Se "1stl1111,1 C)ne 11e\·V a1)pro[1cl1 is to 1neasL1re a cl1e111ical 111t1rl<er of 

,1stl1111"1 - 11itric <.1�iJe - i11 exl1"1le<.l :.11r. 111 ge11eral, l1igl1er levels of nitric oxide corres1)ot1ds 

\\1it\1 l1igl1er c.\cgrecs or ,\St\1111,l SC\ er1ty. 

2.7 l<'�tC(()l·s t>t·ccit>it,1ti11g ,l�tlltll,l 

f\ ltl_}()r i 11l\l)()r triggers t11· :.1stl1111i.1 i11clt1Llc e11\ ir()t1111c11tal tol1acco s111ol(e (ETS), respiratory 

irriti.111ts st1cl1 :.1s , L)li.llile orgi.111ic C<.)111poL1t1l\s (V(JC's) a11d f1·agra11ces, a11i111al ancl insect 

,1llergc11') (st1cl1 :.1s l\i.111<.icr i.1t1l\ cocl'--ro(.1cl1 ,111tige11), ,1110 111olt\s ( [able 2.1 ). Altl1ot1gl1 111ost 

, 1gc 11ts tl1 �1t C'\i.1cerl,1,1te ,1'::>tl1111i.1 i11 cl1illlre11 are i11l1alecl, astl1111a 111ay be exacerbated i11 so111e 

,1 t<.)})ic i 11L\ i ,, ill Lti.1ls \\·l10 tot1c 11 e.g. latex or i11gesl certai 11 proclt1cts e.g. peant1ts. Ot1tdoor air 

J)O l l L1tio11 �1 lso l1i.1S bcc11 r1ssoc i,1tc<.l \Vi tl1 astl1111a exacerbatio11 ( Etzel et al, 2003). 
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-

'fable 2.1 Co1n1noi1 f ndoor and outdoor Agents Precipitating Asthma 

AGEN'l" 

I ndt>o1· 

E11v1ro11111e11l,1l tobacco sn1ol-..e 

C'o111lJ11stio1111c)llt1t,111ts 
• 

- -

rvt t) I cl� 

-
- --

Nil1ogc11 oxitlcs 
� 

Ollc>r� t)r 1·r�1gr�111cc� 

Vt>l,1tile t)rg�111it; co1111)ot111<l� 

·-

1\llc1·gc11s 
--

-
-

Dt1st 111ites 

-

1\11i111�1l :.1l lcrl!,c11s( t.l�111Llcr, s�1li, l1, t1r111e) 
.... 

C' l)cl" r l1 <.l c 11 c � 

0 tit cl<)(> 1· 

})o l I c11s
--

f\1lolt.ls 

OL011e (03 ) 
-

- - ---

()art i c Lt late 111 at t er 

St1111.1r clioxitle (S02 ) 

Sou1·cc: Etzel ct�1I, 20()3 

• 

--

MAJOR SOUl�CE 

Cigarettes, cigar, otl1er tobacco prodL1cts 

r ire places and wood-bt1r11ing sto,1es 

Floods, roof' leaks, plt11n bing leal(s, wet basen1e11ts, ai1·-

co11clitio11i11g Ltnits 

Sp,1ce l1e,1tc1·s, gas-I�L1elecJ cooki11g sto\,es 

Sprays, d eoclo ri ze1·, 
• 

cos111et1cs, l1ot1sel1old cleani 11g 

prodLtcts, pesticicles 

B Lti lei i11g ar1d i 11S Ltla ti 011 111a Leri al, clea11i11g age11ls, 

sol vents, })est icic.les, se'"1la 11ts, adl1esive, co111bt1stio11 

{)I Oll llClS, 111olcls

' 

l3el1J i 11gs,( l)i 11 t), v, box 
• 

bed li11e11s ), 111n t tress, spr111gs, 

car1)ets, so Jt 1111110 lstered fi.1rniture, draperies, stt1fted 

1L) )'S. 

C'(.1ls, tlogs, rocle11ts 

Kitcl1e11, b,1tl1roo111s (11ea1· food a11cl \-Yater sot11·ces) 

Seaso11al release i'ro111 t10\\1e1·i11g IJla11t 

UbiqL1itoL1s i11 soil, i11crease i 11 wet e11vironn1ents and 

cleca)1i11g org,u1ic 1natter (eg, wood cl1ips) 

ivlotor \1el1icle exl1at1st, po\ver pla11ts 

C 0111bt1stio11 (eg, tliesel 
• 

indust1·y, sot1rces e11g111es, 

\-\100<l, \VOOd bt11·11i11g) 

Bu r11i11g of' coal ( coal-111·ecl powe1· pla11ts, otl1e1· 

i11t.lt1strial sot1rces) 
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Figure 2.4: Typical indoor and outdoor precipitants 

2.7.l Indoor environmental precipitants of asthma 

2.7.1.1 Environmental Tobacco Smoke 

Forty-three percent of children in the United State live with at least one smoking parent 

(Pirlke et al., 1996). Children whose mothers smoke have more wheezing symptoms and a 

higher incidence of lower respiratory tract illness compared with those with mother who do 

not smoke( Ehrlich et al, 1996). The greatest effect seems to be related to maternal smoking 

during pregnancy and/or early infancy(Martinez et al, 1992), \ perhaps due to inflammatory 

stimuli on lung parenchyma during a period of rapid lungs development and prolonged close 

exposure to the mother. Exposure to ETS is associated with increase in asthma attacks, 

earlier symptom onset, increased medication use, and a more prolonged recovery from acute 

attack. 
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M,1ternal sn1oking 01· half a pacl'- or more per day l1as been associated ,vitl1 an increased rislc 

of developing asthn1a in children (ivlartinez et al, 1992). Acute short-tem1 El'S exposure has 

been dernonstraled Lo increase bronchial hyper reactivity, requiring as long as 3 weeks to 

rcco\ er ba':ieli11e 11L1 l 1nor1ary tt1nction follo\ving expost1re (Menon et a1, 1992; Co111n1ittee of 

the c11vironn1cntal and occupational health asse1nbly of the Atnerican thoracic society, I 996). 

E11 v I ro11111e11t,1l to baccc) s 1nol\.e ( E l"'S) is probably tl1e n1ost i111porta11t indoor poll11tant, 

espcci,tlly ,lr<)L111(l yoL111g childre11. Doctor-cliagnosed astlu11a is n1ore com1no11 an1011g non

s111L)i<i11g ,1clL1lt� C\J1osecl to I� IS tl1at1 tl1ose 1)ot exposed. An1ong people witl1 astluna, l1igl1e1· 

I: IS e\!l()St1rc is ,1s!:>ociatcc.l \\ itl1 a greater rislc of· severe attacl(s (T,1)1lor et al, 1992). 

2.7.1.2 c·()llll>t1sti()ll rcl,ltccl p<)llt1t,111ts 

l'o111l) t1sti<>11 l)(JllL1t,111 ts 111 ll1e l10111e �1r1se tJri111nril) l'ro111 gas r,111ges, p,1rtict1l,11·ly wl1en the)' 

111'-11 rl111ctit)11 or arc Llse<l �ts SI)Jce l1e,1tcrs, 1.1110 frL)111 i1111)ro1)erl)1 ve11te<.I wooc.t stoves a11d ji1·e 

})lc1ces. l't)111l1t1stil)l1 t)l 11�1tt1r(.ll gt1� rc�L1lt i11 tl1e e111issio11 of· 11itrt)gc11 (lioxide(N02 ) a11cl carbon

111t)Il():\tlic( ('( )) I L'\:cl\ L)t N< )., i11 tl1e l1t)111es ge11er,1lly ,1re i11creased dt1ring \Vi11ters wl1en 

\'e11 ti ll1l i l>11 s l"L'll LICL'll ll) C<)tl�er\'c c11erg)1
• Dl1ri11g tl1e \Vi11 ter, average i 11cloor co11centratio11 o1' 

N<)2 i11 l1t)111cs ,,,itl1 gl,� Cl)l)l'-111g sto\'cs ttre ns 111L1cl1 as twice as l1igl1 as ot1tdoo1· levels. S0 111e 

01· tl1e l1igl1csl i11lll)l)r N()2 le\'cls l1a\1e bee11 111easL1red i11 l10111es ,vl1ere ove11s ,vere t1sed as

s11ace l1c,1ters. 

l\esiclc11l1t1l le\ els t)i' l'O ge11erally arc lo\v.C'ool(i11g or l1eati11g witl1 \Vood 1·esL1lts i11 tl1e 

c;111i ss1L)11 t) 1' 1 ill Lt icls( st1st,e11tied droplets), sol ids( SllSJJer1decl !)articles), a11 cl gases st1cl1 as N 02 

,111(1 st1l11l1L1r tlil):\.itie(SC)2). �f'l1e ,1erc.,sol 111ixtL1re ol' ve 1-y fi11e solicls a11d liqt1id pa1·ticles or 

··s111()l,c'' Cl)Illtti11s J)�1rticles i11 tl1e i11l1nl,1l)le r,111ge, less tl1an 1 O�t 111 i11 dian1eter. In seve1·al

slL1dies, Cl)I1ce11tr,1tio11 of· i1l11,1lable 1)a1 ·ticles \Vere l1igl1er i11 l10111es v\11tl1 wood stoves, 

Cl)111 J),1rcc.l , ,,i tl1 l10111es \\1i tl10L1t \VOOtl stoves. De1Je11d i11g 011 tl1e treqt1e11cy a11d d t11 ·ation Of' 

CO<Jl<.i11g or l1e,1ti11g ,vitl1 ,vood ,111ct tl1e (1c.let1l1acy of' ,,e11tilatio11, tl1e co11ce11t1·atio11 ot' i1ll1alable

})c1rlicles 111tl) exceed 0L1tcloor nir sta11clards. E1)ide111iologic evidence lor tl1e 1·0Ie oi� tl1ese 

i11cloor ,1 i r J)O l l Ltt,111ls i11 exacerl1a ti11g astlu11a is l i111i tecl bt1t SLtggestive ot� associations bet'A,ee11 

ex JJOs Lt res t() l I1cse IJO l lL1ta11ts a11d astlu11a exacerbatio11( l11sti t ute ot' 1ned ine 2000;Delfino et al,

2002). 
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2. 7 .1. 3 Indoor 1' u n g i ( n1 o u Ids).

Molcls a1 e 1110::,t prorninent in climates w1th i11creases an1bient ht1111idity, althot1gl1 so111e ca11 

grow in rel,tti \'el y d1·y areas Species of· co11m1on indoor 1nolds ( e.g Aspergil I LIS, Per11cil I iltn1. 

Clados1Jorit1111) relJt1ire st1f'ticient 1noistt1re for growth, and places ,vl1ere indoo1· 111old gro,vtl1 

is C<l111 111c)11 l y 1 (>L111J incl tic.le l1ot1sel10 ld areas \\1itl1 l1igl1 ht1n1idi t y ( e. g base111e11ts, c1·a ,vl 

s11,,ces, g1 c)t111<.J llt)c>r':i, lJ,1ll11·00111s, a11c.l areas ,vitl1 sta11d111g ,vaters st1ch as air co11ditio11er 

C<lt1tlc11')er") �tt1tl �t1 e�1� ,, itl1 rece11t 111oistt1re cla111age. Car1Jeting, ceilings and J)a11eled or 

l1<)11()\V \\clll� ,tis<) ,\IC C()l11 111011 JC'-)Cr\ 01[5. 

IJ�11111111l:s� ,Jr 111 ese11ce <)I 111ol<l sl1ottlll l1e st1s1Jecte<l v\l1e11 tl1ere is ,·isible 11101cl or n1ilcle\1/ in 

tl1c l1<>111e, �1 111old)' <.>r 111L1sty �111ell, e\'ide11ce ot· ,vate1· co11de11sation on ,vi 11dow sills( 

cxclt1lli11g i111111eclictlely at'ter 'Sl1t1,, er t)r Cl)oking i11 tl1e l"itcl1e11 ), or t]1e t1se 01· a l1t1111idi1ier. 

l�r,ic.lc111i()i<.)gic �tt1<lie� 11,1\c st1ggestecl ,111 c1ssclciatio11 bet\vee11 da111pness a11d n1old i 11 t11e

l1<1111cs �111cl �1sll1111 �1 �) 1111)tl)t11s ( l11stitt1te 01· n1eclic1ne ,2000; Peat et al, 1998; 8<.)r11el1 ,:1g el al, 

2l)() l ). 13cc�1L1se ll�11111111cs� l111Ll \1is1l)lc 111t)lll grt1,\rtl1 ct)LtlJ be i11clicato1·s for dt1sl 111ite aJlerge11

c,11t)St11c, tl1c rcl�1ti\ c l'1.)t1lr1l1t1lit>11 l)I. t't111gi \'erst1s L1tl1er allergc11s (e.g l1 L)Ltse clt1st 1nite) is 11ot 

e11tircl)· l'lL'1.1r. I IL)\\<:\ L'r �c\ c11.tl '-)tLtLlies 11,.1\'e lt)t111d clecreasecl res11iratory sy111pton1s i 11 tl1e 

11resc11c·c l)I. ll(11111111L'S" l11·tc1 l1Lljt1�ti11g i<Jr le\ els L11· c.lt1st n1ite c.1llerge11 (Na1stad et al, l 998� 

l)�1lc� Cl �tl. } l)l)l)).

2.7.1.3.1 l{<>t1tt\s ,111cl S<>t11·ccs ot· Exposu1·c 

l�\'.f)l)St1r� ll) 111L)llis l)CCt1rs ,,i�1 i11l1alatio11 ot· co11ta111i11atecl air a11d de1111al contact witl1

st1ri�1cc� ,,·l1erc ll1e)' c.tre cle1)o�itell. l\1lolcls are ttbic1L1itoL1s in tl1e OL1tdoor e11vironn1e11t a11d can 

c11ter tl1c 110111c tl1rougl1 cloorW,l)'S, wi11cto,vs, l1e,1ti11g, ventilation systen1s, a11d ai1· 

co11cl it 1011 i11g S)'Stc111s. l\11 l) leis l)rol iterate i11 e11vi1·0111ne11ts tl1at contai11 excessive 111oistlit·e, 

SLtcl1 ,is 1·ro111 })ct l1ri11e or lc,1lcs i11 1·00Js, \Valls a11cl pla11t pots. 1
--
1,e 111ajo1· syste111s a!1ected are 

tl1e 111t1Cl)t1s 111e111bra11es 01· tl1c eye�, 11ose, tl1roat, ll11c.l res1Jir,1tor)' tracts. 
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2.7.1.3.2 Clir1ic,1l Effects 

--111e c)i11ic,1l e1·1ects of exposure to molcls may be allergic or to,ic. So111e children \vl10 are 

cxpo�cd to 1110kb have persistent upper respiratory tract syn1pton1s such as rhinitis, sneezing, 

and C) e in itation, as well as lo\ver respirator) tract sympton1s such as coughing and 

\\ l1ceL1ng. 'f·ox1c el'iccts of 1110Icls n1ay be dt1e to inhalatio11 of mycotoxi11s) li1Jid-solt1ble 

t() \ i 11s re,1ll i I y ,l l1�() rbecl b) tl1c t1i rv\ a y�. Species of n1ycotox in-J) 1 ·odt1ci ng n10Ids inclt1de 

1· 11\·c 11·111111. 11·1(·!1(Jc/e1·111£1, ,111c.l .\'tctl·l1 i IJcJt1:l J bxpost11·e to .... ,1c1c·h.J,bot1J'f ancl otl1er n10Jds l1as 

l1ce11 ,lS�l )C j lll �(.1 \VJ l 11 UCLl lt; J)tll 1110 nttry l1e11101·rI1age u111011g )'Olll1g i11 fan ts in C level,111d, 

l(t111sl1� C'tt)1 , rvl(). [111cl f)ela,,,1re. l:�J)OSt1rc to T1·il·l1acle1111c1 a11d otl1er 111olds l1ns bee11 

,tSSL>Cii.tlc(I ,, itl1 �1ct1le 11L1l 111L)t1,1r1 l1e111l)trl1 ,1ge i11 ,t Nortl1 C',1roli 11a infa11l. 

2 . 7 . 1 . 3 . �� I ) i : 1 g 1, , ) s t i c t\1 e t I 1 o ti s 

Sc, L'r�il llltl·�t1t)t1\ n1�t) l1el11 ll) iLle11til) e\})l)Sttre ll) tllt)l(ls. Tl1e)' i 11clL1cle: I las tl1e l1on1e bee 11

11()t)llt:LI'! I� tl1cre �111-., \\ :.lter-Ll,1111a�eLI \\ t)(.)(l or c8r Llbt)"1rJ i11 tl1e l1ot1se'? I las tl1ere bee11 a roof' 
. '-

<..>r J) I 11111l1i11g lc . .11'"'! I l,1, c l)CL t111Ll11ts s�e11 tlll)' 111c)l(.I or 11oticecl a 111t1sly s1nell'? Testing tl1e 

i:11virt)11111L't1t lt)r �l1L'citic 111L)ltls t1st1:.1ll) is 110111ecesst1r)'. ·r11c1·c CL1rre 11tly is 110 cliagnostic test

1t)l' lll)'C(){tlXi11s i11 l1Lll11i.111 ti��lle. 

2.7.3.1.--t 1 > 1·c,·t•11tic)ll ()f' l�Xf)OSlll"C 

l)rc, c11t1Llt1 "t1'-1teg1es i11clt1Lie clc:.111i11g LlJ) \\i'"tter a11d 1·e111ovi 11g all \\ nter-Ja111aged iten1

(i11clt1Lli11g c:.1r11cts) \\1itl1i11 24 l1t)ttrs 01· "l flc)o(I or lec1l,. If' tl1is is clo11e, toxic 111olcl ,vill 11ot l1ave 

tl1c L)}1 !1l)rtt111it)' to grl)\\. it· Sl)ll1e 111l)lll �1lreacl)
1 is 111·esc11t, tl1e at1ecte(l a1·ea 11eeds to be 

\\,1sl1cll \\ itl1 SL)i.111 [111(i ,,,;.1ter, follo\\ ccl \Vill1 a St)lt1tio11 ot� 1 part bleacl1 to IO pa1·ts \\rater. 

I) rot cc l i \'� g I l )\'cs sl1 l)lil cl be \\1or11 cl Ltri11 g cl ea11t1 IJ.

2.7.1.� (ro1·111:1ldcl1}1 <lc �111<1 ,101:ttilc 01·g�111ic co111pot1ncls

l;L)rl11�llt!C}1) Lie �ll1ll VQCs \Vl1ic}1 C'-111 ,lrise f'ro111 SC.)l11·ces SllCll as lle\V linolelllll .flooring, 

sy11tl1et ic c ,1rpeti 11g, p:.1rt i cl el)oarcl, \\ c.111 coveri 11gs, f1.1r11i tL1re, a11cl 1·ece11t pai11ting-l1ave been

i1111)l i�,ttecl "1� 11ote11lic1l risl( 1�1ctors 101· tl1e 011set of astluna a11d v\1 l1eezi11g (Ga1·rett et al. 1999; 
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J aaklcc)la et al. 2004; llt1111c.:l1e\1 et al. 2004 ). Cli11icians shot1ld ad\ ise 11alie11ls to be a,vare of 

tl1e r>ole11tinl irritating ef'tect� ot ne\\'ly installeci ft1r111sh1ngs and tinisl1es. 

2.7.1.4.l J'loutc� and Sources of Exposure 

· I l1e r<.>t1 lc <) f e'\ lJO�t1re to V OC !:> occu1·s tl1rot1gl1 i11l1alation and dern1al contact ,vitl1 st1rfaces

,, l1c1 e tl1c) ,tt e Ller><J�J tecl. tvl a11) l1c)Ltseho Icl tur11isl1 i11gs a11cl pro cl t1cts of gas V OCs (US 

e11, irl>t1111c11t,1I 11rl>tccti<)tl ,1g�11c1. 1999. \\II 10� 199()). fl1ese i11clude cl1en1icals st1cl1 as

�1l 1 11l1�1t1c l111LI :.1r(>111ntic l1)1<.lrc>c:.1rl1tl11s (111clt1d1ng cl1lori11,lteLl l1)drocarbo11s), alcol1ols, ,t11tl 

l'"cll)tlC"-i i11 11rl)Llt1ct"-i �t1cl1 ,ts fi11i�l1i11g rt1g ,111<.l t)\ �11 cleaners, }Jai11t� ,111cl lc1cqt1er�, ,111cl p,1i11 t 

str11)11t.·1 ". l·t)t 111lllLlel1) cle is l(JL111tl 1)r1111:.1ril)' 111 bL1illli11g 1n,1ter1als a11cl l1c)111e i'Ltr11isl1ings ( US

l:11\ ir()t1111c11ti.1I } >r()lect1,)11 1\ge11C). l ()<.)(),\\'If(), l ')9'), Di ttz s::11 1cl1ez et tll, 1999). 

ll�c,tL1sc 11r()Llt1cl l1o.1l)els 111,ly' Ill)t lll\\'i.l) � S()ec11) tl1e 11rese11ce of· orga11ic co1111)ot1ncls, tl1e 

s11�cilic cl1<:111 1c{tl (s) lt) \\ l11cl1 ,111rotlL1ct ttser tlltl) l1e ex1)osecl 111r1y be clif'tict1lt to discer11. 

()\er tl1� 11t)r111c.1l ri.111gc l)t l'l)l)t11 le1111)l�r1.1lt1res, Vl)C.'� r1re released as gases 01· va1Jors 1·ro111 

1·t1r11i�l1i11gs t)I Ctlll"t1111L·r 111L)lit1L·ts. \ l)l,ttilc orga11ic Ctl111pot111<.l 111e:.1sL1re111e11ts in resiclential 

1o.ll1LI 11t)tlrL·�1tlL'11ti�1l l1l1ilLl111t_!"> sl1L)\\ tl11.1t cx11ost1re tl) VOC's is ,vi<.les1)re,1<.l t1nd l1igl1ly variable 

( Sl111ster111,111 2t){) l) 111 gt.·11cri.1I. \'Ol's ,1re lil(el)' to l1e l1igl1er i 11 rece11tly co11strL1cte<.l or 

rl't1l)\ i.llcll l1L1ilLli11gs Cl)11111�1rccl \\1itl1 t)lller bt1iltli11gs. ()11cc bt1ildi11g-relatecl en1issio11s 

LIL·c t l'll'>l', L't )11 '->t1111cr })l"l)Ll tic ts c.1re 1 il'-cl )' to re111c.1 i 11 ll1e })reJ0111 i11a11 t sot1rce o t· expos tire to 

\'()l's. Stt1<.lics l1i.t\ c sl1L)\\ 11 tl1,1t i11cll1t)r Ct.)11ce11t1·t1tio11s of' VO("s (111easL1red t1si11g a pe1·so11al 

111t>111 ll>r) ;.ire grc,1ter tl1�111 ()t1llll1L1r ct111ce11tratio11s, brct1tl1 levels co1·relate better witl1 air 

e,11()St1rcs i11 tt r>crst)11 ·s l1re�tl1i11g /L)11c tl1,111 "' itl1 ot.1tcloor ,lir le,1els, ,1n<.l i11.l1alatio11 ,1ccot111ts 

1<)1' 111t)rc tl1�111 ()() <!,o 01· CXIJOSLlre lc.)r 111a11y voes ( B,1tes et al, 1995 ).

1:c)r111�1lLlel1vde is ()11e 01· tl1e 111t1st t1bic1L1ilot1s i11c.loor air co11ta111i11a11ts. ll is used i11 l1t111d1·eds 01·
• 

J)rodt1cts sucl1 tts t1ret1-lor111r1lclel1ycle c.111Ll J)l1e11ol-lt.1r111alclel1)1c\e resi11, t1sed to bond Ja111i11ateti 

\\'Ol>tl j)r<)Llt1cts t111(l lo bi11Li ,vc)Oll cl1i1)s i11 1),1rticle bt)arci; as a ca1·rie1· sol,,ent i11 d)'ei11g textiles 

,111(1 11,111er 11rl)<.lt1cts; ,111LI ,1s a stj f1e11er, \\1ri11l'-le resista11t, a11<.l ,, ate1· repelle11t i11 tloor 

�ovcri11gs cg, rt1gs tll1ll linl1lcL1111s ( LJS e11,,irL)11111c11tal }Jrotect,011 agency, 1999� WII0,1999; 
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Scl1wartz et al. 2000). Urea-formaldehyde foam inst1lation, one source ot' forn1aldehyde t1sed

in l101ne co11st1·tlct1on Ltntil the early 1980s, 1s no longer used. l
"'
he addition of new ft1mitt1re

to a l101ne i11crcase fo1·maldel1yde concentrations. Mobile ho111es, ,vl1icl1 ha,,e sn1all enclosed

si)aces, lo,\i ,11r excl1a11ge� rale�, ,111d n1any particle board furnish111gs, 111ay l1ave 111L1ch higl1er

co11ce11 tr,1 t it)11s of for111al del1yde tha11 otl1e1· types of' homes.

2.7.1.4.2 C'li11ic�,1 1�1·1·ccts 

l�x11t)St1rc� tt) V ()( ·� 111tty resL1I t 1n cler111al, n1L1coct1ta11eot1s, and no11-speci fie effects(

U i l Ii li.111ll cl ,1 I,) . l)e1)e11d i 11g 011 tl1e clom i11a11t co111poL111ds ancl 1·ot1te a11d level of expost11·e, 

sig11s ,111l\ sy11111to111s 111,ty i11clt1de t1ppe1 res1Jir,1tory tract a11cl eye i1·ritatio11, rl1init1s, 11asal 

C()t1g�stil>11, r,tsl1, 111't1ritt1s. J1eaclacl1e, 11�tt1sea, a11c.i von1iti11g ( Co111mittee ot· tl1e E11,1iro111ne11tal 

l111ll ()cct111,1ti()11t1l l1e,1ltl1 f\sse111l1ly 1..)t· tl1e A111erica11 l
"'
horacic Society, l 996). 

V1..>lttlile <)rgl111ic c1..}tllJ)l)L111c..l� l1l1,e 1..)11!) rece11Ll)
1 ,1ttrt1cted so111e 111\estigatio11s, a11c.l stttclies are 

t111g<)i11g lL) lll'ter111i11c \\l11l·l1 \'()l'':> l,,� '"l�')l>C1l1tec.l \\itl1 S{)ecilic l1ealtl1 eftects(\1/l1ite et al, 

199...i ). ·1 11c c-t·lccts tll e:\111..)�L1rc ll> tt)r111c1lclel1yue l1ave received r11ore atte11tion. 

ror111l1lc.lel1)'Lie 111tt)' c,l1cc1 l1,11c ,1stl1111a i11 so111e i11la11ls a11cl cl1ilclre11 (US E11viro11111ental 

J)rotc-ct i 011 1\gc11c) \ t)<.)9), l111<l it l1,1s bee11 l i11l<ecl to 11asopl1aryngeal ca11ce1· in occt1 pationally 

ex1)c1seli :.1Llt1lts(ivlcl'l11111ell et al, 2002). 

2.7.1 . ..t.3 l)i,lg11ostic 1Vlctl1olls 

Sc, er,,l lllll'Sli()IlS llltl) l1el1) l<.) icle11tii) })Ote11tial ex1}0St1re. --r11ese i11clt1de: Does tl1e 1a111 ily

li\1C i11 �1 11�\\ l10111e \\·itl1 l,1rge a111ot111ts ot� l)ressecl \vood prodt1cts'? Is tl1ere 11ew pressecl wood

f't1r11itL1re'? l I,1,1c l1()L1sel1olc.l 111e111bers recc11tl)' 'v\'orlced 011 craft 01· g1·,1pl1ic n1aterials'? Are 

cl1c111 ic,11 c 1 CL111ers ttse<.l ex te11si vel )1 '? l lc.1s re111odel i11g recetl y bee11 do11e'? 1--l as a11yone 1·ecently 

t1sccl l)l1111ts, so I ve11ts, or s1)rl1 ys i11 tl1e l10111e? Do tl1e cl1i ls' S)'I11pto111s clear wl1en l1e is

re111ovc<.I i'ro111 tl1e l10111e a11d rea1)1Jenr \,vl1e11 l1e 1·ett1r11si?
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2. 7 .1. 4. 4 11 r c v en lion C) f Expos u r c

J)reventio11 strategies include i11creasing ventilation and avoiding storage of ope11ed 

co11tai11ers of unttsed JJai11ts a11d similar materials \\'lthm the l101ne. If fo1·n1aldeh)1de is thot1gl1t 

to l1e tl1c caL1sc c)f tl1e problem, tl1e source sl1ot1ld be icle11tified a11d, if possible, 1·en10,1ed. 

tvle,1�t1r111g le\'els or· torn1aldcl1ycle i11 tl1e ai1· ust1all) is not necessary. If' it is 1101 possible to 

l e111<)Ve Ll1e ")()t11cc..;, tl1e cxp<.)st1rc can be redt1ced b>' coati11g cabi11ets, pa11eli11g, ancl otl1er

t·L1r111�l1i11gs ,vitl1 11l)lyt1retl1c..1 11e or otl1er 11011toxic seala11t� a11cl b)' i 11cre,1si 11g tl1e a111ot111t oi� 

\'e11til::1li()l1 i11 tl1c l1<)111e l�or111,1lLlel1) LI� co11ce11lr,1tio11s clecrease rapicll)' t)\ er tl1e first year 

�1rt<.;I ,I j)r<..>llt!Cl I� lll�l1llt1,lClLircc.f. 

2.7.1.5 l)ttsl 111itc� 

l ll)t1se-llt1st 111il�s i.lrc L111i\ er'>i.ll i11 are,1s L)i� l1igl1 l1t1111illit)' (111ost areas 01· tl1e U 11ited States)

l1t1t ,,re tt�tli.lll)' Ill)l 1Jre�c11t i.ll l11gl1 ,:1ltitL1<les or 111 ,1ricl areas Lt11less n1oislt1re is aclcled lo tl1e 

i11clt1t1r :.1ir (l) l,1Lts-f\Jills et ,,l. 19(J7). i\lites cle1)e11d 011 ,1tn1os11l1eric 111oistt1re a11d l1 t1 111a11

Ll;.111cle1 fc1r st11 \ i, ttl. I l1gl1 le\ cl� L)i 111ites c;.111 l)e loL1ncl i11 clt1st J'ron1 111attresses, pillo\vs, 

c:.1r11L"ts. t111l1t)lstcrctl lt1r11itt1rc, l)cLl cu,'crs, clotl1es, ,111d solt tL1)'S. ,..fl1e patient's bed is tl1e 

111t)st i11111l)rtt111t Sl)ttrL'C L)!'tit1�t 1111tes to Cl)tllr(1l. Was]1i11g be<lcli 11g is ,1clvisecl, IJreferably in l1ot 

\\;_1\e1, l1t1t L'l)lll \\�1tc1. Llctcrgc11t. ;.111Li l1let1cl1 ca11 t1lso be ef'fecti\1e (Arlia11 et al. 2003; 

f\1cl){)l1ttlLI ;,111LI 'l't)\,.c)' l <) ()2). Se,,ert1! rece11t stt1clies Sll])lJOrt tl1e et'ficacy of allerge11

�\\ l)iLl;.111cL' i11 tl1c tre�1t111e11t c)1- .. 1stl1111�1 (C�1rter et ,11. 2001: I-Iall<en et al. 2003: I I tut et al. 200 l;

f\.ll)rg,111 et �11. 20()4: l)erl)t1i cl i.ll. 2002; l{ijsse11beel(-Not1\ve11s et al. 2003; V,ln der I-leide et al. 

l t)07) ()tl1cr �lllllies 1)r0\ 1icie i11111cJrta11t i11sigl1t i11to tl1e cletai1s ot' allergen avoidance. For

ext111111lc. tl1rc� slLt(lies re1Jortecl tl1at 111attress co,,ers ,vit11ol1l otl1er 111east1res \Vere not 

eJ'1ecti \'e ( 1 t1Cl..)'11sl(tt et al, 2003 � Terreel1orst et al, 2003 � \1/ ooclcock et al, 2003 ). Lilzewise, 

t,vt) ,,cll-co11tlL1cte�l stt1dies 1:1iled to sl10,v ,111 ei'tect oi' I lEPA filters alone (Fr,1ncis et al. 

2003, \1/ t1ocl et ,1I, 1998 ). 'l l1t1s, tl1e co11clt1sio11 re111ait1s tl1at ei'tective allergen avoid,111ce 

rcc.1 t1i res �1 Cl)t111Jrel1e11si ve ar)11rl)acl1, a11d tl1at i11cl i,,id t1al steps ,1lone are ge11erall y i11et1ecti \'e 

(l>l�1tts-!\tlills ct ,tl, 20()0). ('l1e111icnl agc11ts are available for l\.illing 111ites a11d de11att1rii1g tl1e

,111tige11: 11()\,\ c,,er. tl1c ei'fects ,1re 11ot tlrat11atic a11ti clo 11ot ,1p1)e,1r to be 111ai11 t,1i 11ed tor Io11g 

J)eriolls l�l,rrefc)rl', ·t1�e c)t· tl1ese age11ts i11 tl1e l10111es or· perso11s ,vl10 l1a, e astlu11a a11d are
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sensitive to house-dust mites should not be recomn1ended routinely (Woodfolk et al. 1995). 

Vacuun1ing removes mite allergen from carpets but is inefficient at ren1oving live mites. 

--r·11c cl1en1ic,1l 1de11tity of odors sometimes can be dif1ict1lt to dete1·n1i 11e. Son1e con1111011

soL1rccs o 1' O(l()rous �1i r pollution incl ucle se\vage treat111ent pla11ts, la11dfil Is, Ii vestocl< feed 

lots, co1npost�, pulp n1ills, gcothennal plants, ,vasle lagoons, tanneries, and petroleu1n 

reli11e1 ic�. :.1111t>11g C)tl1ers. ·1·11c oclor of scJ111c con11Jot1ncls ca11 be detected at level below tl1ose 

gc11cr:.1lly 1ec<.Jg11izecl as posi11g a sig11ificant l1ealtl1 risk. 

l l<.)\Ve\1cr, C)l\<.)rs c:.111 11egativcly i111pact a perso11's qt1alil)' o1' lile ,111d ca11 exace1·bate healtl1

1)rt>l1lc111s ,,111c)11g 1)crso11s \\l10 ,,re particularly se11sitive to oclors(Sht1sler111an et al, 2001). 

l l)1c.lrt)gc11 SL1lficle (I I2S), a t�11rl) pre\ ale11t odoroL1s air pollt1tant, is e1nitted as part of a

\1nriel)' of' i11cll1stri,1l t)rocesses, i11clLtll111g oil relining, wood pttl JJ productio11, ancl waste\,vate1· 

tre::1t111e11l, (\s ,,·ell as 1·rt)111 co11ce11tratec.l c..111i111al f'eecling O}Jerations, geotl1e1·1nal plants, and 

la11tlfills. l lyllr()g�11 �L1lli<.le, �,Isc) l'-110\\n as se\·Ver gas, l1as ,111 odor si1nilar to tl1at of 1·otte11

eggs. 

Ii() tat cs () 1· I�:\ (l<lst11·t': l 'l1e 1)ri111c..1ry rot1te ot' ex1Jost1rc is t l11·0L1gl1 i11l1a latio11. S t1bsta11ces 

rclctl�Cll 111tt) tl1c '"1t111ospl1ere, l1c)\\1e\'er, ca11 e11ter tl1e l1ydrologic cycle as a rest1lt of 

'-1t111u�1)l1�re Llis1,er'-;iL)t1 c..lt1Ll 1Jreci1)itc..1tio11 a11d tl1t1s conta111i11ate allLiatic ecosyste111s. Sin1ilarly, 

tle11()Sitio11 C.){
. 
Sl1Sl)el1dec.t }Jtlrtictllc..1te 111('.ltter OCCllrS i11 Soil. rfl1l1S 111ateria} tl1at \Vas originally

rele,1se(i i11tL) tl1c ,1l111os1Jl1ere ca11 be i 11gesteci as a rest1lt oi' tl1e st1b seque11t contan1i11atio11 of' 

\\1ate1·, soil� or ,1egct�1tio11 or tl1e co11st11111Jtio11 of fisl1 fro111 conta111i11ated waters. S0111e toxic 

nir 11ollt1ta11ts (sL1cl1 as 111erct1ry, lead, polycl1lo1inated bipl1e11yls, and dioxi11s) degrade ve1 ·y 

slo\vly or 11ot nt all a11d tJ1us persist 01· acct1111t1late i11 soil a11cl tl1e sedi111ents of lal<es a11d 

strea111s. 
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2.7.1.7 itrf,gcn llioxide 

Use ol unvented gas stoves and appliances results 1n increased indoor levels of N02 . lfse of 

gas stoves for cooking has been associated with increased respiratory sy111ptoms, including 

\At·l1eez 1 t1g i11 scl1ool cl1ilclren (Gar1·ett et al, 1998; Withers et al, 1998) and i11creased 

11rc\ ale11ce ol l1ronc]1ial l1yperres1)onsiveness in atopic adults (Kerkl1of et al, 1999). l-Io,,1ever,

cl;.1t;.1 1·r<.>111 tl1e Nc.1tio11 ,11 I Iealtl1 ,111d Nt1t1·ition Exa1ni11ation Su1·ve)' III (NI-JANES III) did 11ot 

stlggest ;.111)1 i11111;.1ct of ga�-st<.)\'C t1se 011 pt1lmo11ary 1t111ctior1 or 1·espiratory sy111ptoms in adt1lts 

wl1() l1a,,e ;.1stl1111a (l:is11er and Ola11c 2003 ). l 11fants ,1t higl1 risk for astl1n1a ,vho ,;vere exposed 

lt) l11gl1cr 1(:vcls ()!. N02 l1t1l levels ,vhich ct1rre 11tl)' are not co11side 1·ed to be l1arn1 f11I l1acl 

i11cr�;.1se<.I <.l,t)'� 01· \vl1eezi11g ,t11d sl1t)rt 11e�s 01· bre;.1tl1 (Van Strie11 et al, 200--l-). 111 scl1ool-aged 

cl1 i lei re 11, i 11crca sect lev els <.1 t· N 02 \\'ere a ssociatecl \Vi th i11creased bro11cl1itis, vvl1eeze, and 

'"1stl1111tl i11 girls hL1l 11ot l10)) (Sl1i111,1 ,111<.l ,\<.l,tcl1i, 2000). \�'l1er1 t1ntlt1ed gas l1eaters i 11 scl1ools 

,verc rc11 I {tCcll, N () 2 IC\ c Is lice re,1sc<.I l1y· t \\'o-tl1i rcls, accc)r11 p,111ied by sig11 iJica11t redL1ction i11 

l1<,tl1 <.l�t)1li111c ,111Ll 11igl1tt1111l' l1�tl1111,1 S) 111pto111s (I )ilottc) et nl, 200..i). tX})OSL1re lo gas l1eaters 

a11<.l [lIJJ)li,111ccs 111 i11l�111c) 11'"'" l)l'e11 ft)t111Ll tt) l,e r1 risl\. fc.)r \\1l1eezi11 g, astl1n1a, ancl bror1cl1ial 

l1>'l)errc�1)L)11si \'L'llcS!-> l1s \\'l' l l lls se11s1 t tLat 1011 to l1ot1se-tlL1st 111 i tcs i11 scl1ool-aged cl1i ld1·e11

(l->J1ol1 ct ,11, 2()() .. i� l>t)tlSl)t1l1) ct L1l, 200(), 2001 ). Ct1rre 11t t1se 01· gas applia11ces also was fot111d 

to l)c t1 risl, l't)t Llccr�,l'ie<.f 1:1:V l i11 cl1ildrer1 se 11sitized to l1ot1se-dust 1 11 ites (Glasgo\v et al, 

20() 1 ). 

N()�. ,t f)t ccttrS()l' <.11· t)l1ot<.)cl1e111ical s111og, is fol111cl i11 ot1tdoo1 · ai1· i 11 t1rba11 and i11dt1sti·ial 

regi<>1 1s i.111<.l, i11 Cl>11jt111ctio11 ,vitl1 st1 11ligl1t t111cl l1ydrocarbo11s, 1·esults i11 tl1e proclt1ctio1 1  of' o3. 

1\t1to111ol)i le �xl1i.1t1st is tl1e 111ost sig11iiic,111t sot1rce of outdoor N02, altl1ot1gl1 po'vver pla11ts a11d 

oll1er sot1rcc� tl1'-1t bt1r11 it)Ssi 1 l�tte ls also rclc,1se N 02 i11to tl1e e 11viroru11e11t. I 11doors. t11e 111ost 

si g11i fic,111 t ex l)Ost11 ·e tc) N 02 l)CC Ltrs i11 col1ju11ctio11 \\'i tl1 tl1e t1se ot· gas cool(i 11g stoves a11d 

l(ero�e11c sp(1t:e l1eaters. Most l1111bie11 t N 02 is ge11erated by tl1e bt1r11i11g ot· fossil-derived ft1els. 

l.,il'-c () 1_ N02 is a11 o,icla 11t {)Ollt1t;.111t, altl1ot1gl1 it is less cl1e1nically reactive a11d, tl1t1s,
• 

J)robal)ly less 1)otc11t. 
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Outdoor le,,els of' N02 are not ust1ally associated ,vitl1 11otable changes i11 bronchial function 

i11 astl1111at1c patients. Contr(>lled expost1re stt1dies of st1bjects ,vitl1 astlu11a l1a,,e 1:>roclt1ce(l 

i11co11s15lent results regarding tl1e ability ol' N02 to enhance 110.nspecific air,va)' 

rC'>[)t)tl)tVe11e�s. ,-vitl1 some cvide11ce ot' a sttbgrot1p ,vitl1 inc1·eased sensiti,1it)' (Hazucl1a et al, 

1983. 13:.1t1er et ,11, l ()86; Lir1n et ,11, l 986� Moshe111n et al, l 987� Roger et a], 1990). Lin1itetl 

(lat,1 f1·l>111 e1)1<.le111iological '>lLtclies st1ggest tl1at exposu1·e to J1igl1 levels oi' N02 111ay l1e 

.. ts�t>C t,tlec.l \\ 1 tl1 c.lc LI le clccre111c11 ts i 11 l t111g ft1nctio11 in sttbjects wi tl1 asthr11a (Lebowitz et al, 

\ l)8): (1t)l(l'->tc111 ct ti!, J l)88). l�vvo. controllecl, ht1111�1n expost1re stt1d 1es, 011c ,vitl1 N02 alo11e 

'-,11cl ll1e t)t l1cr '" i tl1 ,l co111 bir1,1tio11 01· N02 a11cl SO-,, t1secl pol Jt1tant ,,e,·.'i11.,· sl1a111 (Jre-expost11 ·e 

lc)lll>\\'ec.l l1)' ,Jllerge11 cl1,1l let1ge to i11vestigate \\ l1etl1er ullcrge11-indt1ced b1 ·oncl1oconst1�ictio11

\Vl)Ltlll l1c c11l1�111ce(l. 1-\ll eigl1t �1sll1111,1t1c subjects stt1died b)' Tt11111iclif'fe et al,( 1994) l1aci a 

grc'-1ter t.ll lcrgc11-111<.lL1ccLI e,trl)· l)rL)t1cl1<.)C<.111'->triclor res1Jc.)nse ,1I'ter expostrre to 0.4 Pl)In N02 1or 

1 l1, ,, l1ilc �1t rest, tl1'-111 '-1!'tc1 �11'"1111 e,11<.)�Ltre Se, e11 ot· eigl1t nstl1111,1tic st1bjecls i11 a stt1cly by 

l)c,1t1li,1 L't ,1I.( l ()t)8) l1'"1ll '"1 !()\\ct f> L)21 , �11·ter e:\.J1<.)�t1re to o ... i 1,p111 N02 or to 0.2 JJp111 S()2, <.1r

t<.) tl1c ct)111l)it1�1ti<.)tl t)l l1t)tl1 11<.)llt1tl111t� lt)I () 11 tl1(.111 c.1l'ter �11�1111 ex1)ost1re. l lo\\1ever, only tl1e 

cc.)111l1i11L'tl c,11l)Sttl'L' cl1tt'->L'<.I Ll -;1g11itic,t11l Llecrease i11 Pl)20 co11111areJ \\1itl1 t]1e sl1a111 co11trol. 

Ncitl1cr slL1ll) lt)<.)l\.l'LI �tl tllL' c1·1·cct� t)f 11t)llt1t,111ts 011 tl1e late i11 ila111111nto1·y respo11sc. 

2.7.2 ()t1t<.l(>o1· 1>1·ct·i1>it,111ts 

2.7.2.1 ()11t<l<><>1· �1llt·1·gc11s (t1·cc, g1·,1ss, ,111c.l ,,,ccd 11ollc11; sc,1s011,1l 111olcl spo1·cs). 

l l1e �trt)11gcst llSSl)Cit.tlil)llS l1et\\ee11 111ot<l-s11ore ex�1ost1re tll1ll ,1stl1111a l1ave bee11 vv1tl1 tl1e

()ttt(IL)t)r it111l!.i, st1cl1 as .llte1·11(11·il1 (l l{1lL111e11 et at, 1997� O'lloll<-11·c11 et t1l, 1991; Targonsl<i et 
� 

�11, 1 t)<.)5 ). l) t.tlic11ts c,111 rcllt1ce ex1)0SL1rc dL1ri11g })cal( polle11 seaso11 b) st,1ying indooi·s \\ it11

,, i11llt1,,� cl()SL'<.I i11 '-111 ,1ir-ct)11clitio11cll c11viro1u11e11t (Solo111011 et al, 1980)� partict1larty duri11g 

tl1e 111 i Ll<.ltt \ �111Ll �1 iter11oc._111 \Vl1c11 polle11 a11cl so111c s11ore COlt11ts a1 ·e l1i gl1est (M t1llins et al
., , 

1986). C.'o11clt1cti11g ()t11Ll<.>or [lcli\1ilies sl1t)rtl)' a1'ter stt11rise \\ill re�t1lt i11 less exposttre to 

l)t)llc11. 'l 11e�e nctit111s 111,1y 11<.)t be re{1listic Io1· 5C)111e 11atic11ts, es1)eciall)1 cl1ildre11.
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• 

2.7.2.2 Outcloor ai1· pollutants 

Increased pollution levels, especially of particulate matter Sl O micrometers (PMl 0) (Abbey 

et ,11. 1993) a11d ozo11e (Cody et al., 1992; Tl1L11·ston et al, 1992; ), bt1t also of S02 (Moseholm 

et al, 1993) a11d 11it1·ic oxide (N02) (Keste1.1 et al, 1995; Mosel1ol111 et al., 1993) l1ave been 

reported to J)1·ecipitate sy1n1)to1ns of astl1111a (Abbey et al, 1993; Moseh0Jn1 et al, 1993; ), and 

l1ospitalizatio11s fo1· astluna (Cody et al. 1992; Tl1u1·ston et al, 1992 ). 

I-ligl1 expost1re to N02 in tl1e weelc befo1·e the sta1i of a 1·espirato1·y viral infection, at levels 

,vitl1i11 ct1r1·e11t ai1· qt1ality standards, 111ay increase tl1e severity of virus-induced astl1ma 

exacerbatio11s (Cl1at1l1a11 et al, 2003 ). Expos111·e to pollt1ta11ts may increase ai1·way 

i11ila111111atio11 (I-Iilter111a111 1  et al, 1999) a11d e11l1a11ce tl1e 1·islc of alle1·gic sensitization through 

si111t1ltt111eot1s expost1re to ae1·oalle1·gens (Diaz-Sanchez et al. 1999; Fujieda et al. 1998; 

Je11Jzi11s et ,11. 1999). Tl1e p1·01)e11sity fo1· pa1·tict1late pollt1tion to enha11ce allergic se.1sitization 

111a; be ge11etically 1·egL1latecl (Gillila11d et al, 2004; Pede11, 2005) . 

• 
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Figure 2.5: Examples of Indoor and Outdoor air pollutant 

2.7.2.3 Particulate Matter 

carpets and 
Uphdstcry 

Po/lqn 

Smoke Contains 
3.000 Chemicals 

l 

Mildew 

Particulate matter is a general te11n that refers to a mtxture of solid particles and liquid 

droplets. The te1111 is applied to pollutants of varying chemical composition and physical 

properties. Particles size is the pnmary dete1n1inant of where the particles \\ill be deposited 
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in the respiratory system. Particles larger than 1 O um in aerodynamic diameter are too large 

to be i11.l1aled beyo11d tl1e nasal passages. Cl1ild1·en, l1oweve1·, freqt1ently breathe througl1 tl1eir 

1110L1tl1s tl1t1s bypassi 1 1g the 11asal clea1 ·ance 111ecl1a11is111 . 
• 

All partict1late 111atter less tl1a11 10 �t111 is ae1·ocly11a111ic diameter is lmown as PM 10. Pa1·ticles 

ot' tl1is size ca1111ot be see11 witl1 tl1e 11a1ced eye, bt1t tl1ei1 · p1·esence in the atmosphere can be 

see11 as sooty clot1ds 01· ge11e1 ·al l1aze tl1at impau·s visibility. Partict1lates smaller than 2.5 �tn1 

i11 aerody11a111ic dia111ete1 · (PN12 5) a1 ·e 1 ·efe1·1 ·ed to as ''fi 11e'' pa11icles. 

Fi11e IJarticles 1·esL1lt f1·0111 tl1e co1 11bustio11 of fuels ttsed i11 n1otor-vehicles, power plants, and 

i11dt1st1·ial 01)eratio11s, as ,,vell as tl1e combt1stio1 1 of organic material st1cl1 as fires and 

\\'Ooclslo,1es. Pa1·tic les bet \-\ree11 2. 5 L1111 a11cl 10 l11 11 i11 aerody11amic dia1neter ( 01· eve11 larger) 

,:1re reterrell tc.) as ··coarse'' 11articles. Coarse 1Ja1·ticles can i11clude dttsts t11at 11ave been 

gc11erateLl 1-rl) 111 tl1e 111ecl1a 11ic,1l b1·eal(dO\\'n of solicl 111atter (st1cl1 as rocks, soil, and cl11st) and 
• 

'" indblo\\ 11 dt1st. C'o111pared witl1 coarse lo11ge1· periods and be transported over longer 

di�ta11ce�. 1-\s a resltlt, tl1e co1 1centratio11 ot' fi11e pa1 ·ticles tends to be more uniformly 

distribttted O\ er large 1t1·ba11 areas, ½1l1ereas tl1e co11ce11tration of' coarse particles te11ds to be 

n1ore local iLe<.l 11ear l)c1rtict1lar sot 1rces. \Vl1ile fine a1 1cl coarse particles have been lulked with 

act, erse l1ealtl1 ef iects, rece 11t evi<.ie11ce st1ggest tl1at ti11e pt1rticles l1a\1e stronger respu·atory 

effects 111 cl1ilLlre 11 tl1t111 co,1rse 11t1rticles( WI-10� 1999). 

Ait bL>r11t: J> I\J. \\ l1icl1 i� t.l 111,tJt>t Cllll1j1l)l1L't1l ol t11 l1,111 i.1it [)l)llt1l1tl11, 1� t.1 n11"-tt1re ot' sol1Ll a11J 

lic1t1ili J),11·ticl�� l)1 Ll1itere11t (JI 1gi11. s11e 1.111J Cl)I1111t)':itliLlt1, �tlll(.lt1g \\ l11cl1 pL)lle11 gr�1ins ,tllll 

utl1er \'eg�l tl)I� J1i.tl'ltcles c,1rr) i11g ,1llc1 gL:11::, '°111J 111t>t1lJ �11t)re'-l 1.1re i11Llt1Lle<l l11halc.1ble I)f\l tl1,1t 

ca11 rei.1cl1 tl1e lt,,,er i.tir,,�1\s ts 111ei.tsL1tcLI t.l'-i t> \110 i.ll1Ll [ > l\1_, (particle') \\.ttl1 "111 c.1e1oll\11�11111c� -

<.l1,1111�te1· < 2.5 �L111)(l'l1t1rg el i.tl, }l)lJ7, l31l1i11 el lll, l l), l), r-\11Lier')o11 et ttl, l L)94). l lt1111,u1 lt111g

par�11cl1\111a 1et�ti11� I)f\1_ s, \\l1ile 11,11L1Lles .,....5 �1111 llllLl <10 �L111 011ly 1ec.1cl1 the ptl)�tlll<ll -

air\\.'[l)'S, \\llere tlie)' are eli111111atell l1) lllllL()t:ili,11� Lle,tr,111Le 11· tl1e ,tiI,\a)' 1nt1C<.)S,1 is i11t'"lt.l 

(Cl1t1rg et al, 19()7, l3rai11 el al, l <)7(); Ander'll1J1 et ,tl, I ()9-l ) .. P�l is tl1e 111ost �er1t)Lt5 �1i1·

polltttio11 J)rubl�111 i11 111,111)' citie� ,111d ltl\\ ns a11,l it ,l�)JJears ll) be tl1e CllOlpllt1etlt (.)r· ,tir
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polll1tion associated 111ost co11siste11tly witl1 adverse l1ealtl1 effects. Partict1late ai1· polltition is 

significa11tly associated witl1 e11l1a11ced mo1·tality fron1 respi1·atory and ca1·diovasc11la1· diseases, 

exacerbatio11 ot' all�rgies, astl1111a, cl1ronic b1·011chitis, respiratory tract infection and hospital 

ad111issions i11 111a11y geograpl1ical a1·eas (Pope et al, 1995; Katsouyaru1i et al, 1997; Salvi et al, 

1999). Moreove1·, tl1e W 01·Id I-Iealtl1 Organisation (WHO) estimates that inl1alation of PM is 

respo11sible for 500 ,000 excess cleatl1s eacl1 year wo1·ldwide 2_. Adverse health events have 

also bee11 observecl i11 a 1·a11ge of air co11ce11trations considered safe according to WI-IO 

gt1icle I i11es. 

Se�1ton et c1I .. ( 1995) l1y1Jotl1esised tl1at fi11e PM fol111cl in t11·ba11 areas is able to induce alveolar 

i11t1a111111atio11 ll)' pe11etrati11g clee1J i11to air\iVays, \\1l1ich is 1·esponsible fo1· variatio11 in blood 

coagt1lability' ,111cl release ot' 111ecliato1·s that i11dt1ce act1te episodes of respiratory a11d 

car<.iio\ '"1sct1lar diseases. To ex1Jlai11 tl1e act1te res1Ji1·ato1·y ettects associated vvitl1 i1ll1alable 

1)\11, tl1e s,1111e at1tl-iors (Se,1ton et ell, 1995) suggested tl1at t1·a11sition metals in the particles

dan1age tl1e air,vays, tl1e1·eby, ge11e1·ati11g free radicals. 111 pa11icular, i1·on, which generates 

11) dro�> 1 ra(licals. see111s to be res1Jonsible to1· tl1e adve1·se res1)i1·ator)' effects (Sn1itl1 et al,

1997: Gl1 io et t1l, 1993 ). Otl1er tra11sition 1netals ( chro111it1111, cobalt, copper, manganese, 

nickel, tit,111it1111, va11c:1dit1111 ,111cl zi11c) <le 1·ived t1·0111 \1ariot1s t1rban or con1bt1stion sot1rce 

san1ple� \\ ere c.tl ">C) cc)rrclateci to r,1clical c.1ctivatio11 and lt111g 111jt1ry 1n anin1al experiments 

( l)t)11�1 lll:st>11 tt tll, l <-)<J7, l' ost,1 et al, 1 9t)7 � l)rel1er et �l, 1 q97; Costa et al. I 998)

2 . 7 . 2 . � ( ) ./ l) Il l' 

(J, i� tl 1� Jll<>�t i11111<)rt'"t11t 1�tclt)l i11 tl1e �l)-L'°llleLI "�t1111111er �111()g". !:>111ce it is tl1e tllt.lit1 

co111J)tJt1�11t l>I I)l1<.>lucl1t:1111c�tl <.)Xill4111ts t.lll<.l ()rol1t.ll1l)' ,1CCt)lltll" iL)l Lil) l<.l t)()0 
o <.lt· l<.llt.ll O\.Ill4tJlt

le,el� i11 cil1e� tl1�1t e11J<.>)- �l 1111l<.I �t11111y Ll1111�1lc '-it1cl1 �\S tll<)�e l)i the l\lellite1r�t11ei.111 drec.l tlr1<.i

(_'�1J11or111'-1, l � \ L'll () � is gl.'t1tr'-1te<.I ,,t grl)LII1Ll le\ el l1\ 11l1l)lt)Ll1e1111c,tl 1e,1ctio11� ttl\'l1l\ 111g 

L1ltr,.t,i(Jlet r�t<.lt�tttl>tlS<)n t1t111l>')11l1�11c 111ixtt1te') l)l �l)_ ,ttlll l1)droc,l1b<.)115 tler1\e<.i ti-()nl ,clltLl�

er11is�1011s. OJ tie11Js <.le11e11d nt)l <.>Ill) <.)11 �t1b�tr'-1te ')\111111)' (>-!l)� c1111ttec.l l1y c,1r�), but t1lst) l'll

SllJlil)' \\c�tlller tl1l1t l;.1\<.)t1rs tl1e lrc.111siL>r111,1til)t1 <.lt' N()2 i11t<.) () \ tl1�rcb\ 11rl)dticiiig

11l1ot0Ll1e111ical �111L)g ( t1rre11t salet) sta11d,lrll� i<)r () le\ el-s are e\.LL�lleJ trel1t1e11ll) i11 111t,,t
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Mediter1·a11ea11 cot111tries. Approxi1nately 40-603/o of inl1aled 03 is abso1·bed in the nasal 

airways, tl1e 1·emai11der 1·eaching the lowe1· ai1·ways. 

Ex1Jost1re to i11c1·eased at1nos1Jhe1·ic Ie,1els of 03 cat1ses decrements in Iu11g fi.1nctio11, i11creased 

ai1·\\1ay 1·eactivity to 11011specific and specific b1·011cl1oconstrictor age11ts and is related to an 

i11creasecl rislc ot' astluna exacerbatio11 i11 st1sceptible asthmatic patients (Wjither1nore et al, 

1980; l lolgui11 et al, 1985; Bates et al, 1983; Bal111es et al, 199 3; White et al, 1994; Thursto11 

et al, 1997). At111os1)he1·ic levels of 03 a11d N02 have bee11 linl<ed to increases in respirato1·y 

111orbiclity a11d i11 l1ospital ad111issions ±01· astl1n1a i11 c11ild1·en and adt1lts (Atl<inson etal, 1999; 

Peters et al, 1999). Bay1·a111 et c1l. (2001) de111011st1 ·ated tl1at 03 and N02 n1odt1late tl1e airway 

ini1a111 111atio11 ot' diseases, st1cl1 as b1·oncl1ial astluna, by increasi11g tl1e release ot� inflammatory 

111ediators fro111 b1·011cl1ial epitl1elial cells, a11d tl1at tl1e cells of astlunatic subjects may be more 

SL1sceptible to tl1e aclve1·se eftects of tl1ese pollutants. It l1as also bee11 observed tl1at 03

expost1rc l1as a JJri111ing effect on allerge11-i11dt1ced 1·espo11ses as well as an int1·insic 

i1111a111111atory ei�tect i11 tl1e air\vays of allergic asth111atics (ivlolfino et al, 1991; Peden et al, 

1995: Jorres ct al, 1996; l(erl1l et al, 1999). l 11cleed, 03 prodt1ces an inm1ediate, dose

Llep�11de11 t 111cre,1se i11 i11tr,1cell t1la1· re,1cti ,,e oxygen species n11(l i11 epi tl1elial cell permeability, 

\\'l11Ll1 coulLI fltcilit,1te e11try 01· i11l1�1lecl allergens a11cl toxi11s cnL1sing ,1n i11crease 111 the release 

ol' in11a111111t1tor1· cells ,111cl tl1cir }}I"t)Clt1cts (i11terlet1l(i11 (lL)-1. -6, -8, tt11noL1r 11ecrosis t'actor, 

etc ). ;\ 1orecJ\ et, i11 a11 a11i111,1l stttll)' 111t1cocilitlr) clea1·a11ce tin1e� decreased as 03

i11crecl�ell( �cl1le�111ger et t1l, 1987 ). 

Since i11l1ttl�llit)11 ul () 3 61' l1e,tltl1y st1l11ects i11L1e'-1�es airv\ a) re�po11�1ve11es!:) and atr\\'-1) 

i11(1,1n1111atil)t1, 1.l�tl1111at1c �L1l1ject') \\'ere e,11�LlCli to be 111<.)re ':>Cns1ti\ e to tl1e acLtte ef'fect� ot' 

(J (f\lc1Jo1111ell et 1.ll l <)87�). t\�L1rolog1c1.1ll) 111ctl11.llcLl i1tl11b1t1011 ot· i11�1111�tt01) ett<.)rt 

itl\'<.>1 ,,i11g ( '-til11 cs rl1Ll1<.!r tl1a11 l1r,)11cl1<.)Ct111'-lt1 iL ti<.>11 11,,� been f)f<.)p<.1�etl ,1� tl1e J)ri111llf)

111ecl1a11is111 tor () -i11JL1Celi Llec1e111e11l� i11 ll)rcetl c,1)irat<.)t \ , 1.)lt1111e i1, 011e 'iCCl)t1J

(1 ·L·\l 1 )(�'(1ite et �11, IL)tJ4 t L>ler1Llge el ,tl, l LJ7b <. l•leri<.lge et 1.ll, }LJl)1). 111 l)lher \\t)rllS. 

�t1111Liltllit,tl l>I brt >llL·l11l,l ( -lil1res l1) l1r,tLl1iclL>IllL ,\t:ltl 11rC)LlLlLl'-), sucl1 ,1s 111 <.)�t(.tgla11ll1 11 1:-2 • 111,1)
accOLlJll 1tJr cliaiige� 111 IL111g 1·L111cllllll JLtc ll) () l l t,lerid!:!,� cl al, l 976 ). Olllel i1l,,1rn1"lC(llt)gic�tl
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st11dies sttggest 111ecl1anis111s by whicl1 03 acts by alte1·ing lt1ng ft.111ction. Atropi11e inllibits 03-

i11dt1ced decreases i11 ai1·way resistance, st1ggesti11g a choli11ergic action for tllis mechanisn1

(Becl<ett et al, 1985). 03 also inc1·eases se11sitivity to inhaled 1nethacholine (Holtzman et al, 

1983;Foli11sbee et al, 1994). 

A stud)' i11volvi11g a l1igl1 co11ce11tratio11 of
"' 

03 (0.4 pa1·ts per n1illion (pp111)) a11d relatively

l1eaY)' exercise (K1·eit et al., 1989) a11d a11othe1· involving prolonged expost1re (7.6 h) to a 

lo\ver 03 co11ce11t1·atio11 (0.16 pp111) (Horst111a11 et al, 1995) sl1owed enhanced 1 ·esponses in 

astl1111atic st1bjects compa1·ecl \vith l1ealthy controls. Epide1niological studies l1ave provided 

evicie11ce tl1at l1igl1 a111bie11t 03 co11ce11trations are associated with a1 1 increasecl rate of astluna 

attaclcsHolgt1i11 et al, 1985; Wl1ite et al, 1994 ). Otl1er stt1dies have documented increased 

l1ospital all111issio11s or e111erge11C)' cle1)art111e11t visits for respirato1 ·y disease, inclt1ding asthma, 

after days i11 \vl1icl1 tl1ere l1ave bee11 l1igl1 03 co11cent1·ations(Bates et al, 1983; Wl1ite et al, 

199--t). 

It 11,J� lt)11g bce11 SJ)ect1l,1tecl tl1at 03 a11d otl1e1· 1Jollt1tants 111ay re11der allergic individttals 1nore 

SL1sceptil1le tc) a11tige11s to ,,,l1icl1 tl1ey a1·e sensitised, and a1 1in1al (lata st1pport st1ch an 

el'fect( Ya11ai et �11, 1990). Rece11tly it l1as been observed tl1at tl1e i11cide11ce o!� ne"v diag11oses 

ot' astl1111'-1 are associ,1tec.l \Vitl1 l1e,1vy exercise in co111111t111ities \Vitl1 l1igh concentrations of 03 • 

tl1t1s. air pol I L1tio11 ,111d ot1tcloor exercise CC)ttld contri bt1te to the de\·elop111e1 1t ot
"' 

,1�tl1ma in

cl11ld1e11 (i\lcC'<.)1111ell et ;.11, 2002). I lo\vever, 03 c'"111 at'fect botl1 tl1e tlpper and lO\,'ver 

res pi r,ttl)f)' tr,tl t ,tt1d it i11(l Lice"> 111<1re c.tll" erse e 1·1 ect� 111 astl1111,1t1c i 11div1<lL1als tl1ai1 in l1eal tl1y 

SLtbJect� ( l)�, ,tli;_1 �t ;_ti. l (J<JX) 

'l'l1e OLllCl)lllt: ()j' l\\.l), C()lltr<,ll�LI, 11llll1 .. \l1 CX!)l)Sltle '>lltllte� Slll1Pl)lt� i11\est1gat1011" i11 \vl11cl1 o�

expl>�Llrl'. e11!1i.ltlCeLI res11(>t1:,,es ll) i11l1,1leLI ,1c1ligL�ns i11 �111i111�1l�, l l1t1s, e"\l)'J�LLrl'. to 01 1113) 

1i1cre,1 e tl1e rtsl\ (li. �tllergic '.:'.>e11�it1:-,�1ltt)t1 111 11tL"Llis11l)\etl �t1l1jt.ct') l11Jeetl. by ll1\\ e1i11g tl1� 

tliresllL>lll cotlctiit1�1ti()11 L>I. �tllerge11 i.tl1le ltl i11Llt1ct: cli111L�1l �\c1111to111s, l), c,111 e11h,111le tllt 

,1ir\\;_t) re')l)tlt1si\ e11ess 01· se11sit1Sell sttl)jecls. 
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• 

2. 7.2.5 St1l11hu1· dioxide

S02 is gene1·ated p1·ima1·ily from tl1e bt1r11ing of st1lpl1ur-contai11ing fossil fuel a11d is released 

into tl1e atn1os1Jhere p1·i111ari ly as a rest1lt of inclt1st1·ial co1nbt1stion of high st1lpl1t1r-containing 

coal a11cl oil. S02 l1as clearly bee11 sl1own to i11dt1ce actite bronchoconstriction in astlunatic 

st1bjects clt co11ce11trations well below tl1ose reqt1ired to indt1ce tl1is response in l1ealthy 

st1bjects (Sl1eppa1·d. et al, l 980;Li1111 et al, 1987). In cont1·ast to 03 , tl1e bronchoconstrictor 

efiect of i11l1aled S02 i11 individ11a1s witl1 astl11na occt1rs afte1· ext1·emely brief periods of 

expost1re, es1)ecially witl1 oral b1·eatl1i11g and l1igl1 ventilato1·y 1·ates, as i11 exercise. Wl1ile tl1e 

cl::1ta 011 1·espo11ses ot' Sttbjects witl1 astluna to N02 expost1re are inconsistent, there is no 

q t1estio11 tl1at l1rief (i.e. < l 11) expost1res to low co11ce11tratio11s of S02 can indt1ce 

bro11cl1oco11strictio11 i11 st1cl1 st1bjects (l-Iorstn1an et al, 1986, Bal1nes et al, 1987). 

U11lilze pollt1ta11ts st1cl1 as N02 a11cl 03 , S02 l1as a rapid et1ect on tl1e l11ng function ot' 

astl1111atic subjects, and signitica11t respo11ses are obse1·ved ,vitl1i11 2 mi11; 1naxin1al respo11se is 

seen \\ itl1in 5-10 1ni11L1tes. 1
"'
11ere can also be spo11taneot1s recovery (30 min after cl1allenge)

Jnd a ret'ractor)' pe1·iocl of t1}J to 411, \\l1ereas repeated expost1re to lo\v levels ofS02 results in 

tolerance tu �L1b�cc1L1e11t eXJJOSLtre. Pl1ar111acological stttdies seen1 to st1ggest a choline1·gically-

111ed1�tteLl 11eL1ral 1necl1a11is111. l IO\VC\'er, tl1e 111ecl1a11is111s l1y ,vl1icl1

l1a, e) el to bt: c<.>J11f)lttt:ly cl,1rifiecl. 

0") Cc.ln induce ast}una-

�O _ ex1JusL1re tlL1g111t;11t 1., re1.,11t)11�e� to otl1er c11, iron111e11t"1l agents tl1at e'\."lcerbJte 

bro11cl1()SI1�'::>111 111 tl1i� ct>nle\l, ex11t)�L11e t1t· gt1111ea }Jtgs to as l1ltle �1� 0.1 pp111 S02 ertl1�111ced 

(1 Ile rgi c se11s ill '::>Ll t It> 11 to i 11l1a I eel l) \ ,t l l)L1111 i 11, a!:> 111east1recl by the cle\ el o p111e11t o l' 

bro11cl11__)cl)t1st11Ltit>11 by �11ec1fic i11l1nl'"1ti()t1 cl1,1llt:11ge le�l111g, ,111d 1nt.rec.1�e<l coi1centratio11s ot·

!:,J)t!cifiL ,111t1bo<l1e� i11 bc)tl1 l!Al 1· '-111J se1t1111 {l{e1clel et c.11, 1988) 

2.8 ( li111�1tc cl1,,11gc a11tl ,,�tl1n1,,

'1 l1ere l!:) still 11ll!Cll Lu ]ear11 ,1!1(llll the eJlt:Cl� ()l. (lll1er LlLlllc:lllL f�lCltlfS tll�ll "l!l:111 ll1 l1c

i111purta11t lll l1stl1111,t. t! g ,,111LI s11eeLl '-,11c.l 11,,�s,tge L,t· cc>ld ti·t>nts. lt is \\t'll k illl \\11 tl1�1t
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• 

i11l1alatio11 of cold ai1· redL1ces lt111g fi.1nction in astlunatics, tl1us, favoL11·ing 

bro11cl1oconsti·ictio11. Mo1·eover, exe1·cise in pollt1ted areas results in greate1 · deposition of air 

JJollt1ta11ts, it1clt1di11g alle1·ge11-ca1·rying allerge11s, in the lowe1 · airways. In fact, exercise 

i11creases oral 61·eatl1i11g, total ventilatio11 and inertial i1npaction of inl1aled pa1iicles in the 

airwa)'S. Tl1ere is also tl1e tl101·11y qL1estio11 as to l1ow increasing levels of greenhouse gases 

a11d co11co111ita11t cli111ate cl1a11ges will inflt1ence tl1e freqt1e11cy and severity of polle11-induced 

respi1 ·atory alle1·gy(D' A111ato et al, 2000; E111berli11 et al, 1998). A variety of direct and 

i11direct evide11ce st1ggests tl1at cli111ate cl1anges 111ay affect pollen 1·elease and conseqt1ently 

1)olle11-1·elated astl1111a (Fre11gt1elin et al, 1998). Climate va1·iations are lil<ely to influence

\'egetation ,,,itl1 co11seqt1e11t cl1a11ges i11 growtl1, 1·e1J1·odL1ctive cycle, etc., a11d in the productio11 

oi' alle1·ge11ic 1Jolle11 (seaso11al period a11cl inte11sity) witl1 a greater p1·oliferation of weed 

s1Jecies. Cli 111ate cl1a11ges vary tro1n regio11 to 1·egion; so1ne areas will be subject to i11c1·eases 

i11 t1ltra\ iolet racliatio11 a11cl/or rai11fall t1:eqt1ency and otl1e1· a1·eas to redt1ctions. 

111 Ital) , i11 tl1e 20 )'rs 11:01n 1981-2000, tl1e average 111ea11 te1111Jerat11re l1as increased by 0.6°C.

1·11is \\ <.1r111i11g is G1cco111pa11ied by ar1 a\1erage redt1ctio11 ot· 15% i11 raintall, and tl1e 1·ain is 

co11ce11trated i11 a sl1orter period cat1si11g 11101 ·e violent rainstorrns (A111biente Italia, 2001 ). 

l lO\\ are al lerge11ic pl,111ts res1)011c.li11g to tl1ese cl1a11ges? rfl1e i11creased temperatt1re in \Vinter

and sprir1g ha� brotlgl1t aboL1t early polli11atio11, a11cl tl1e ir1creased st111u11er temperatu1·e l1as 

re�t1lteJ i11 ,1 prolo11g111g of tl1e }Jollir1at1c)11 of l1erb,1ceot 1s, allergenic plants st1cl1 as Urt1caceae. 

111 \\ i.trr11e1 ;'ei.tl �.i.1ll�rgy sy11111to111� st,trtec.l l -2 ,, eel'-s e,1rl1er. Pollen seaso11s, and theretore 

�eJS1.J11�1I �tlle1 gic S) 11111to111s, le11<.l lt) be lt)11ger i11 \\,1r111cr ) e,lr'>. l l1e prL)long1r1g ot· at1tt1rn11 

CC)LllLI 11rt>l1.,11g tl1e 1)re�e11ce l>1 l L111g�tl '>l1l>fc!'> 111 tl1c Jt111L1�1)l1ere 13el�1t1se L)l. tl1e "ttrban cli111t1te

etlect" (11e�1t111g ct1L1seJ l)y l1igl1 l1L11llli11g Llc11sit) �111Ll Sl)ll �e�1ling), l1l>lli11[ttio11 can occt11 2 4 

d�t\'S �Ltrlier i11 Ltrl)�111 tl1�111 ir1 rttri.tl �tri:,ts . 
., 

\legel,ltio,1 reJLt� \\.1tl1 ,1ir 11c)llt1tit>11 L)\er ,t ,ville ra11ge of· }1L)llt1ta11t Cl)11c.e11tr,tt1011s ,ind

enviro11111eill c.tl Ct)llllitit)11s i\l,1111' 1·r1cl<>rs i11lluc11ce tl1e i11teract1011, i11clt1<l111g t) pe ot� tlir 

JJollLita i,t IJ},1111 �11et..ics, 11L1t1·ie11l br1l,;111ce, soil L011d1t1ons a11Ll cl1111at1c t',1c.,tor-., .\t lo\\ le,\.!ls l)t·

e�posure tor ,1 gi\e11 spec1e:i a11d pLlllt1t,111t, 110 sig11itiLant cttect is ob')enctl l lL)\\C\'�r, :.,s tllL
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expost11·e level i11c1·eases, tl1e1·e 1nay be biochemical alteratio11s of tl1e plants(Embe1·lin et al, 

1998)Pla11ts ca11 abso1·b pollt1ta11ts tlu·oL1gl1 tl1e leaves or tl11·ougl1 tl1e 1·oot syste111. In tl1e latter· 

case, de1)ositio11 ot' air pollt1ta11ts on soils can alte1· tl1e ntLtrient content of soil in the p1·oximity 

o1' tl1e plant, tl1t1s, _leacling to i11direct or seco11da1·y effects of air pollt1tants on vegetatio11. 

t\1etabolic variatio11s affect the 1)la11t's strt1ctL1ral integ1·ity a11d there are probably changes in 

tl1e }Jolle11 protei11s, i11cluding those acti11g as alle1·gens. 

2.9 Allcrgc11ic 11rccipitants 

1
--
11e associatio11 of astl1111a a11cl alle1·gy l1as long been 1·ecognized. Recent stt1dies confirm that 

se11sitizatio11 an1ong ge11etically st1sceptible popt1lations to certain indoo1· allergens such as 

l1ot1se-dt1st 111ite, a11i111al da11de1·, a11d cocla·oach 01· to the ot1tdoor fungt1s Alter11aria is a rislc 

tor de,1elopi11g astl1111a i11 cl1ilclre11 ( Sea1·s et al, 1993; Spo1·ilc et al, 1990). 

e11sitizatio11 to ot1tdoo1· pollens ca1·ries less 1·islc tor astl1111a (Sears et al. 1989), altl1ough 

cx11osure to gr,1ss 1)olle11 l1as bee11 associatecl vvitl1 seasonal astluna(Reid et al., 1986). It is 

\\ ic.lel) Jcceptecl tl1at tl1e i1111Jorta11ce ot' i11l1ala11t se11sitivity as a cat1se ot' astluna declines with 

ad,,�1ncing �1ge (I)c)llart et al., 1989). 

1\n allergic re,tclio11 i11 tl1e (.1ir\t\1ays, cat1sed by 11,1tt1ral e--cpost1re to allergens, has been sl1own 

to le<-tll tu a11 i 11crease i 11 in 1la111111,1tor)' reactio11, i11creased air\vay h) perrespo11s1 ve11ess 

(13ot1let et ,tl __ I 983� l)crt)t1i et �11, 199--l� Piace11ti11i et al., 1993), ancl 1ncreasecl eosinopl1ils i11

broncl1u�1l \'e<Jl�11 la,,�1ge ( Ral( et �11 , 1991 ). Otl1er researcl1 l1as c.le111on�trated tl1at asth111a 

�)n111to111s, 11L1l111l>t1,11y Lt111ct1011, tlllll 11eell l<.)L 111cd1catio11 1n 111ite-�e11'5iti\e asth111a pat1e11ts 

correl,1t..: ,,1itl1 tl1e Ie,el u1 l10L1se-llt1�t 1111te expl1�L11e (l'Ltstt)\ic et Jl, 19t)8, Huss et al, 2001;

'>J)C)rJl( et �tl. t ()9(), \'er, ll>et et ,ti., l t)() I) i.lt1ll tl1,tl reLlL1c111g l1r)ttse tlLt�t 1111te e\.110'-lttre reJtice� 

astl1111a s:'JllJ)lL11i1s, 11011�1)ec1t1c l11t>11cl1ir,I l1)11e1 1csJ)Ll11�1,e11e�'), ,lllLl e\1<le11ce ot 1.lCtt\�

i,,11,1111111 �,ti{>tl (l\lurg:.t11 et ,,l, 2()()1 t>1:1t1111 et ,t\, 2l)02; l )1,lce11ti111 et �11, llJC.)J Sttl1L)tl �t �11.
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I11l1ala11t allei·ge11 ex1JosL11·e to seaso11al ot1tdoo1· fui1gal spores (O'I-Iolla1·e11 et al. 1991; 

Targonsl<i et al. 1995) ancl to i11door allerge11s (Call et al., 1994) has also been in1plicated in 

fatal exacerbatio11s of astllffia. Tl1ese 1·epo11s e1nphasize that alle1·gen exposure mt1st be 

co11side1·ed i11 tl1e t1·eat1nent of astl1n1a.Tl1e in1portant allergens for cluldren and adults appear 

to be tl1ose tl1at are inl1aled. Foocl allerge11s a1·e 11ot a common p1·ecipitant of asthn1a 

syn11Jto111s. Foods a1·e an i1npo1·ta11t cat1se of anapl1ylaxis in adults and child·ren ( Sampson et 

al. 1992), bt1t sig11ifica11t lower respi1·ato1·y t1·act sympto1ns a1·e t1nco1TI1no11 even with positive 

dot1ble-bli11cl food �l1alle11ges (Ja111es et al., 1994). I-Iowever, asthn1a is a risk factor for fatal 

a11apl1)'lactic 1·eactio11s to foocl or i111n1t111otl1erapy (Bernstein et al. 2004; Reid et al., 1993). 

2.9 .1 1\c1·0,1 lle1·ge11s 

1\.ero,1llerge11s are t1biqt1itot1s, altl1ot1gl1 qt 1antitative and qt1alitative differe11ces depend on 

geogra1)l1ic locat io11, cli111ate, degree of .. t11·ba11ization and specific conditions in tl1e home, 

scl1ool t111ci \\ orlcJJlace. Al111ost all adL1lts appear to l1ave T lyn1phocytes tl1at are sensitized to 

at le[lst �0111e aeroalle1·ge11s; tl1t1s, develop111e11t of allergic clisease may depend on quantitative 

dii'tere11ces i11 rl
-. 

cells (U }Jl1a111 et al, 1995). Several li11es of evide11ce link aeroalle1·gens to

asth1na:t 'A orl(ing Grot1p on Enviro1u11ental Alle1·ge11s a11d Astl1n1a, An1erican Academy of' 

Allerg)'� A�tl1n1a r111cl I111111t111ology, 1998) . 

• . A toti.11 (J 1· 60o/o of acl Lt Its a11ci 80% o t' cl1i ldren \\'i tl1 astl1n1a l1a,, e positive skin-pricl� tests

Jc>r �11 \ i rl>1111112111,ll i.1llerge11s. c111cl n l lerge11-bro11cl1ial cl1al le11ge tests are posi ti, e t1nl y in 

tl1c>�e \\ itl1 i.tllcrge11-s1)ccific J1L)�iti\'e sl�i11 tests 

• .A.lle1ge11 �e11s1t1Li.llll)Jl 1s �1 ri-:,I-... lc.tCtl)r 1t)r se\'ere, ,1cL1te astl1111,1, es1)ec1all1 11' the patie11t is

eXJ1l>Sell tL> l1igl1 C()t1ce11lr1.tl1l)t1s <)1� tl1e �i)eciliL <lllergen 

• 111 gc11t:rul, st:\ertt) ()1 S)I11[1lL)l11"l �111Li ()1 l1ru11cl1i,1l 1es11011s1,e11e'->'-> correlates \\lttl1 degree

tJI )t.:l)'->Ill\ it\ ttJ t.tllerge11s� i11 SL>111e ()�1t1c11t�. allerg, <.lt)es 11ol pld) ,111 in11)ort,111t role.
� 

• '))Jlll)ll>ti1s, 1>11: i.ll1<.l bro11cl1i,1l rcsJ)Oll">l\1e11es'i t1su,1ll) i1npro \e \\l1cn ,1llcrge11s to \\l1,�t1

ll1c J)<:rso111s se11sit1zcll a1e d\<.>1JLJ. 

Aeroallerge11s, ,vliicl1 ,ire carrie(l L)Il 1nl1al,1ble p,lrt1cles, �lre protein� that v,lf)' 1n nlt)l��ltl,lr 

\\eigt1t ti·o111 14 to 78 kilodaltc)11s. OttLLloor allerge11s �trise tro111 1)olle11 or 111olli "pore�. 111dl>Or 
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allerge11 sotii·ces i11clt1de several species of dt1st mites, cats, clogs and other 1nammals, 

coclaoacl1es and i�doo1· 111old S}Jores. Tl1e molect1lar st1·t1ctL1re and functio11al p1·operties of 

co1111no11 a11d i111po1·ta11t indoo1· allerge11s, based on tl1e World Health Organization's 

no111enclatt1re, l1ave 1·ecently bee11 st11nma1·ized (Platts Mills et al, 1997). Recombinant 

allerge11s vvitl1 i111n1t11101·eactivity co111pa1·able to tl1at of tl1e nat11ral allergens are being 

procl11ced ancl evalt1ated 101· alle1·gen sta11da1·dization, for diagnostic testi11g and fo1· 

i111111t1notl1e1·a1JY witl1 specific epito1Jes and 11alced DNA vacci11es. 

l 11 i�111ts are exposecl a11d beco111e se11sitized to aeroallergens as well as food alle1·gens i11

11te1·0.(I-Iolt et 211, 1995; War11er et al, 1997). Ii1 people \Vl10 a1·e genetically p1·edisposed to

all erg)'. a11te11atal tacto1·s, incl11cli11g 111ater11al a11d� tl1t1s, fetal exposu1·e to allergens and 

111ater110-1Jlacc11to-tetal i111111 t1110 logic i11teractio11s are impo1·tant i11 determining 1vvhetl1er the 

1)1·ecli�p()Sitio11 restilts i11 allergic clisease (Holt et al, 1996). Expost11·e to lo\v concentrations ot'

i11door '-1llerge11s in early cl1ilcihoo<l is associated \Vitl1 a low incide11ce of sensitizatio11, bt1t 

\ er)' Io,, co11ce11tratio11s 111a)' be stiiiicicnt to se11sitize cl1ildre11 \Vl10 are predisposed and have 

a ia111il) l1istor)' ot' alle1·gy, prest1111ably afte1· i11trat1te1·i11e primi11g (Mu11ir et al, 1997).

2.9.1.1 1\cr<1,tllcrgcns 11 ,, 1·isl{ f,ictor 1·01· ,1stl1111a 

-1 l1er� art 110 r�)i,tblc tests to <.letect \vl1icl1 i1111111ts are at risl" ot· de\'elo1Ji11g allergic disease

ti11d �1stl1111�1. 1\ 110�1li\1e sl,i11-11ricl<. test il)r egg prL)tei11. as a n11.lrl"er oi' speciJic

i111111t111l>glc)l)L1li11 Igl _ ,111til)<)ll ) tll <> 111L>11tl1s ot· :.1ge i11 :.1 gtL)ttp ()t· l1igl1-r1s� cl1ildren (i e., \Vitl1 i.l 

1�1111il)' l1istt)r) t.>I. �tll>J))) \\�t"> L1 s:-,t)Cltll�ll \\1tl1 Lle\elL>11111c11t t.11' l1to111c Lle11111..1l1t1�. \\l1eez1 1llne'>s

c.111d c.1stl1i11J l)\ c.t e 7 \e<.1r s (11t1r1 et �11 } l)t)7) �lllll \\,t� co11�1-;t�nt ,, itl1 e1.11l1er stt1J1es.(l l�1tte, ll'� t= • t:, 

et Ll), �lJ87 /cJgl'r cl <1). l l)l),:; \1gt1rs l·l �ti, } l)l)-l).111 cl Cl)lllll1llt1il) �ltlJ) ll.t1n1b,L1J 1 el �ll, 

1 <;97) <.)t· 3(>l) L·l11ltJre11, tl1c.: ct1111t1l�1tive 111c1Lle11i:L� L)l- 11e,, l\ Ll11.1g11L)�cli '"l'>ll1 111,t Lt·l)ll1 6 to l l 

)e�irs l)I �tge ,, lts 12u u. l3ro11ll1i�tl l1,perre�l)Llll.s1\e11e-;� lL> Ct)lLi <.tir ,tl �tge 6 \e�1r· \\�\S

ass()�i,tteJ ,,,111 �l26-t<.,lll i11c1e�tsc.: 111 risk ( lJ5° ., l'l l.25 ""'4). llo\\e \er, <.lller ,lUJU':)t1 r1g lt)r

111i)<l ,,,)1cezi 11g �1t '"tgt 6 )'e,trs, \\:l1icl1 i s  ,lsstlCtttlcLl ,, 1t l1 an i11t.1e,t\e<l risk L>i' 7.5-t�olLl l 95° J ( l
3 6-15.(J,/J < 0.001), ,111Ll l<.11 positi\1e sl-:i11-test rc,tctit)t1 to i11hal,Lnt ,tllerg�11� at �tge 6 )C::tis.

\\llicli is �tssuci'-itecl \\itl1 a11 i11c1e�\seJ tisk <.lt' 3.6-t'old (95o/o ( l l "'9.5, /J , 0.01 ), tl,c 
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allerge11 sot11·ces incltide several species of dt1st mites, cats, dogs and otl1er n1am1nals, 

coclu·oacl1es and if!doo1· 111old spo1·es. Tl1e 111olect1lar st1·t1ctt11·e ancl ft1nctional p1·operties of 

co1n111011 ai1d i1npo1·ta11t i11doo1· allerge11s, based on the Worlcl Healtl1 Organization's 

110111e11clatt11·e, have 1·ece11tly bee11 st1m111arizect (Platts Mills et al, 1997). Reco111binant 

allerge11s witl1 i1n111t1noreactivity co1nparable to tl1at of tl1e natt1ral allerge11s are being 

1Jroclt1cecl a11d evalL1atecl lor alle1·gen sta11dardization, tor diagnostic testing a11d for

i1111nL111otl1e1·a1JY witl1 specific epitOJJes a11d nal(ecl DNA vaccines. 

Infa11ts are exposed a11d beco111e sensitized to aeroallergens as well as food allerge11s i11 

t1tero.(llolt et al, 1995; War11e1· et al, 1997). In peo1Jle wl10 a1·e genetically predisposed to 

allergy, antenatal facto1·s, i11clt1cli11g 111ate1·nal and , tl1t1s, fetal expost1re to allergens and 

111ater110-pl,1ce11to-fetal i1111nt111ologic i11teractio11s are i1npo1·tant in dete1·mining whether tl1e 

predispositio11 rest1lts it1 allergic disease (Holt et al, 1996). Exposure to low concentratio11s of 

i11door allerge11s i11 ea1·ly cl1ildl1ood is associated witl1 a low incidence of sensitization, bt1t 

, er)' lo\\ concent1·atio11s 111a)1 be st1fficient to sensitize cl1ildren wl10 a1·e predisposed and hav·e

a fa111i 1) l1i�tor)' ot' allergy, 1)restt111abl y after i11trat1terine pri n1ing (ivl t1nir et al, I 997).

2.9.1.11\c1·0,tllc1·gc11s ,1s ,11·isl" 1·,1ctor 1·01· ,lstl1111a 

'l l1ere are 11(> reli[tl)lc tests to clctcct \\1l1icl1 i11t�111ts are at ri�l'- ot' lle,,eloping allergic disease 

and ,1s1l1111�t. .'\ l)<.>�itive sl'-i11-11ricl'- test 1·or egg protein, as a 111nrl"er ot' specific

i1n111LtJll)globL1li11 Igl� a11til1t)<.111

• ,tt 6 111011tl1s ot' ,tgc 111 ,1 grl)t111 oi' l1igl1-r1sk cl1ildre11 (i.e., \Vttl1 a

f�r111l) l1i�tory o1 �1tu11)') w,1� �1�':>l)Ci,1teJ \\ 1ll1 de\'elo11111e11t <.)1' tttt1p1c der111at1tis, '"heezy illness 

a11J �1stl1111L1 l1\ �1,,e 7 ye,lr!:, {l3L1rr et ttl, 1997) c:l11J \\c:l� co11�t!:>lent ,,1tl1 e,lrl1e1 stLLd1es.(l-latte\i\l, b 0

et al. }lJ87, /e1ger et �11, }<.)t)'S· \1gL1rs �t JI, llJ{)--l). 111 '"l Cl)1111nl111it) �tttd) (Lo111bardi et '"ll.

J 9<.J7) l)i. ](JU cl1ild1e11, tl1e <.:L1111L1l[tt1,e i11c1Je11Le t)l. 11e,, l\ di[tgnosell ,1stl1111a t'ro111 6 to 11 

)�i.lr!:> l)i i.tg.e \\,ls 12'1/u. li1l>IlLl11;_1I l1111c1tl!')})t)ll">l\ e11e\� ll) LolJ �1ir ;_1t �lge 6 )CJr� ,,.'-1� 

<l)�l)Cic.tlL'LI ,�ill1 u 2.(J-tt)lLl i11Cl'Lllse 111 risk ( L)5° u ('l 1.2�--_4). l l,,,,e\(.."f, ;_1lter '"l<lJtl!)ltng fc)r

lllilJ \\}1t'L/lt1g 1.ll i.tge 6 )'ei.tf--;, \\(liC}l is i.\S�l\Cli.lteJ \\ll \1 at1 iillte,t-.,eU 11'::>k. t>f '') fold (l)°"Oo (_'( 

3 .6-1" () /J u tJU I). l111J ft)l }1l)si t1 ,,e ski11 test re,1ct1tln to 111l1,1l,111t al lerge11s i.ll ;.1ge 6 , t.(.lrs,

,vl,icJ1 ts cJ!:,�llt:i'-iteLI \\ itl1 �111 1r1c1c,1seLl ri�k llt· 3.(1-t·ulll (953/o C'l 1.5-<.J.5, JJ < 0.() l ). tl1e
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response to cold air· was 110 lo11ge1· a sigrlificant p1·edictor. Tl1erefore, hyperresponsiveness to 

cold air is associated with a st1bseqt1e11t diag11osis of astluna, bt1t depe11ds on the presence of 

atopy a11d prio1· 111ild wl1eezing. 

Earlier stt1clies, as i11dicated i11 tl1e 1995 consenst1s statement,(Ernst et al, 1996) ide11tified 

ex1)ost1re to l1ot1sel1olcl dt1st 111ites a11cl i11door a11i111als, especially cats, as risl< facto1·s fo1· 

astl1111a. A rece11t l 2-111ontl1 stt1dy (Rosent1·eicl1 et al, 1997) of 4 76 child1·en with asthtna, aged 

4-9 years, livi11g i11 i1111er city co111111t111ities i11 tl1e U11ited States foLtnd that 36.8% of the 

cl1ildre11 ,,,ere alle1·gic to coclc1·oacl1 alle1·ge11, 34.9% to clt1st-mite allergen and 22. 7% to cat 

allerge11. f\11alyses of' dt1st sl10,ved that 50.23/o of bedroo111s co11tai11ed l1igh conce11t1·ations of 

cocl�roacl1 allerge11, 9.7% contained clust-1nite allergen and 12.63/o contained cat alle1·gen. 

Adj t1stecl rates oi' l1ospital acl111issio11 we1·e 0.3 7 a year fo1· tl1ose who were allergic to a11d 

e�posed to l1igl1 co11ce11tratio11s of coclaoacl1 alle1·ge11 co111pared witl1 0.11 fo1· those allergic to 

otl1er allergens (p < 0.001) a11d 2.56 l1nscl1edt1led n1edical ,,isits fo1· astl1111a con1pared \Vith 

1.43 (JJ < 0 001 ). rfl1ose allergic lo coclu·oacl1 allerge11s expe1·ie11ced n1ore days ot' vvl1eezing, 

111i�seLl scl1ool clays, 11igl1t slee1J loss a11d changes i11 ,1ctivities tl1a11 tl1ose allergic to dL1st-mite 

a11d cal allerge11s. 'l'l1is st1ggests tl1at expost1re to l1igl1 co11ce11tr,1til)ns ot' allergc11s 111 tl1ose 

,tllerg1c to ,t �11eci fie ,tllerge11 is lil<ely to e11l1a11ce astl1111,1 111orbiciit)' 

2.9.2 \11i111,tl .\llc1·gcn� 

1\11i111al Jllerge11s Jre gl)'C<)1)rote111 tl1�1t l)i.te11 i11Llt1ce� .. 111 lgE re�1)c..)11se in l1L1111�1ns. Tl1esc 

allergies Ll�L1�1ll)' ttre it)L111ll i11 s;.1l1\;.t. �el)i.\Cel)tls glt111Lls (d<)g ,t11ci cat), l)r so111et1111cs 1n tl1e 

L1r1ne (rl>Lle11ts). \lle1g1e� tu Cl)\V l1t\ir L)I' l1l)l�cl1'"t1r ,tllll dan(ler 1.ll�o ha\e bee11 reported 

pr1111[tril}' tllrl>Ligl1 l>LLL11),tti(lll�11 ex11l>'>LtrL"�(l11st1tL1le ot �lellici11e. 2000). 'l l1c spreac.l ot' 

allergies 1 11 tile eil\iro11111e11t l1:.t'1 l1�e11 �lt1J1eJ J)ri11 1,11·il\ lt)t c .. \l"), lll)\\e\er tl1c fl)LJte t)l spreall 

is lil\el 'i ll) L1e �i1111li.ll llll Llt)t11e�tiL lttll\ ;.111i111�1ls ( l11stitL1te l)i i\lell1c1r1e, 2000) (,1t .. 1lleigcrl-
• 

cr>tlli.titii,1g 111 ""1tet t�tl Llries �111cl �1Lll1cre tl, 111lttl\' st1rl�lLl'\ (t'6, i.\t11111ttl ittr l)f l1i.1ir, beLlJ111g •111\.t 

c! ()tll i tig) �lllL1 1.i il�tl L·.111 l)c t1.111s111.,rlt:ll ll) 1..ltl1c1 c-11, 111.)11111\.Ill \ i,t tl1is flllllc. ()11Lt: .. 111 ,111itll�ll 

etllets tilt: rl)lltll. �111 .. ,11 .,11l)l>r11e �1llergc11-ct111t .. 1111111g 11 .. 1rt1cle ((li.t111eter, � r11) c�111 l1'--· llete(.·tt·(l

'1 llcse Slllttll 1) .. tl ltLle re 111 .. t111:-; �L1s11e11tl�ll 111 tl1� <111 l<)r l1(,t1rs (J11\.e tl1e ,1llL1 gLtl-�1. . .ltll4
lit1i11g 
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particle is u1l1aled, · it is easily deposited i11 distal airways. Cli11ical 1nanifestation of ani1nal

allergy range f1·0111 111ild cuta11eoL1s t11·ticaria to rl1ino conjt111ctivitis to life-tlu·eate11ing

broncl1ospa111 and anapl1ylaxis. Altl1ot1gl1 sy1nptoms 1nay occt1r instantly following exposure,

it is 11101·e co111111011 fo1· t1pper a11cl lower res1Jiratory tract symptoms to develop witl1i11 30

n1int1tes. Low level cl1ro11ic ex1Jost11·es may 11ol show clinically significant sympton1s for

several days. 

2.9.2.1 C,1ts 

Tl1e severity of allergic 1·eactio11 to cats is greate1· than 1·eactio11 to otl1er con1mo11 do1nestic 

l)ets. More tl1a11 6 111illio11 US reside11ts l1ave allergies to cats, and t1p to 403/o of atopic

patie11ts de111011strate sl(i11 test sensitivity(Woocl et al, 1993) . The n1ajo1· allergen Fel d I is

1Jrese11t i11 l1igl1 co11ce11tratio11 i11 tl1e saliva ancl sebaceous a11d anal glands ot' cats. Tl1e

groo111i11g l1abits ot· cats rest1lts in a large a111ot 111t or' saliva 011 tl1e fu1·, and cat alle1·gen can be

spread , ia s111all ai1·bo1·11e pa1·ticles. Cl1ilcl1·e11 witl1 cats ca11 tra11s111it cat allergen to 

scl1oolroo111s a11d 111,1y create a11 e11viron111e11l tl1at ca11 precipitate astl1111a i11 se11sitized 

cl11ldre11� Lt1czy11sl<.a et al, 1990). 011ce a cat is ren1oved t'rom an indoo1· en,,ironme11t, tl1e 

allerge11 n1a) persist t�or 111ontl1s. 

2.9.2.2 l)og� 

Dogs arc tl1� 111t)st co111r11l)n don1esticate(l ,111i111t1l s1)ecie 1ot1nd i11 US l10111es. Fi\1e percent to 

3()0/0 of· �ttopic 11(.1tie11t� l1,1ve t.l 11o�iti \e ski11 lest lt) tl1e 111a_1or allerge11 Cc.1n t 1, althot1gl1 many

do 110t Jt: 111011str,1te cl111ict1l �y11111tl>111� L)l' l1av� l)L)�iti\ e bro11cl1oprovoc4.1t1or1 tests tAl1nqt11st et 

al 2()01). It scc111s tl1ut 111L>t<..: ,'-1r1atit)11� i11 cl 1111ct.1l �e11siti\'tl) exist bel\\'ee11 dog breecls, ,111<.i 

breed\-st1ccitic ,1lle1 ge11� 11,1 \e l1ee11 �L1gge')ltll (Lie gtL)Ot l let ,1l, l 9l) l) 1\�,ertl1eless, l10 dog 

l1reeJ is CtltlsiJcreJ r1<.)11,1llerge11ic ,\� \\'1tl1 c�tl ,1llc1 ge11, tl1e l1igl1est LL)11ce11tr<.1t1011s ot· l',t11 1· l 

c.lre 1·ot111d in c,1ni11e (-lll �ttlLI ll .. t11Lle1 (l 1r1Llgre11 el '-\l, 1988). 

2. 9. 2. 3 I { (J (I C 11 ts

Ijxpo�Ltre tu I ocletll� cJll t>CCttr 1·r<.)111 tl1eir 111 ese11Lc u� pe'lt� or pets i11 tl1e l1t)111c Rdl$ '"ltld

111oLt�e alleigeiis ,tre 11rL1c.ll1ced pri1n,l1il} 111 t1r111e ( i11stitt1tc ot' 111ed1l·111c, 2000). ['l1r,)ltgl1
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t1·ansfer, tl1e itlr a11d da11der often co11tai11 l1igl1 an1ot1nt of allerge11. Tl1e p1·evale11ce of 1no11se 

allerge11s ca11 be vvidespread i11 i1u1e1·-city l101nes (Plupatana1<ttl et al, 2000). A111ong i1mer-city 

cluldren vvitl1 astl1111a, tl1e1·e was a11 association between n1011se allerge11s in hot1se-dt1st 

sa111ple a11cl se11sitizatio11 to 1not1se alle1·gen, especially among tl1ose asthinatics ,vith atopy to 

111t1lti1)ly allerge11s 011 slci11 testing. The relatio11ship between 1nouse alle1·gen expost1re and 

astl1ma 11101·bidity was less clea1· (Pl1ipata11alct1l et al, 2000). 

111 tl1e occL1patio11al setti11g, l1ype1·se11sitivity pneu111011itis can be associated with antigens 

fro1n l1ircl excreta a11d protei11aceot1s 111aterial fot111d i11 dt1st dispe1·sed f1·on1 bird; l1owever, it 

is t111clear \Vl1etl1er bi1·cls cat1se allergy a11d astl1111a (I11stit1-1te of n1edicine, 2000). Large 

qt1a11tities oi' dt1st 111ites l1ave been cloct1111e11ted i11 teatl1ers, and dust 111ites allergen is tl1e 

li1'.el)· sot1rce oi' the allergic sti111t1lt1s f1·0111 teatl1ers-co11tai11i11g iten1s i11 the l1on1e, including 

pillo\\'S. co111t'o1·ters, becldi11g, a11d dow11-filled clotl1es (I11stit1.1te of n1edicine, 2000). 

2 (\ 7 -
.:, . ..,.:, 

Cockroacl1 se11�itivit)' a11cl ex1)ost1re a1·e co111111011 an1011g IJatients ,vl10 l1ave asthma and live in 

iru1er cities (('all et tll., 1992; Gelber et al., 1993; l-Itiss et al., 2001: Ka11g et al .. 1993). In a 

stud\' o 1· t.1stl1111,t i 11 ,-111 i 1111cr-cit y area, astlu11a severi t)' i11crea�ed \\ itl1 1ncreasi11g levels o t'., 

Locl-..ro�tLl1 it11t1g�11 i11 tl1e l1eliroo111s of' cl1il<lrc11 \\'l10 \\ere se11sitized (Rosenstreicl1 et al., 

1997 ). 1\11otl1er 111,1jor stt1(l)
' lle111t)11str'"1tell el'iicnc)' L)t cockrt)acl1 a, 01dL1nce as p�1rt ot' a11 

o, eritl I 11 t�t11 1<>r al lerge11 '"t' t)iLli.tt1ce ( t\ll)l g,t11 el "ti 20()4} } )atie11ts slll)LtlJ lll)t le1.1\ e tooll L)r

g�1rl1�tge c.,1)t)seLi J)o1�l>t1 l1<.tits, l1L)ttc �1c1Ll, ,tllll ttlll)� lire 11relerrell tl) l)the1 cl1e111ic,1l agents,

bec;_itise tl1e l ;.itter c;.111 be irritati11g \vl1e11 i11l1,tl�Ll l1\ 11er�L)t1� ,,lll) l1�1\e 1.l�tl1111a. lt \,()l�1t1Jc 

cl1e111ic�tl ;.igetits uie L1�eJ, tl1e l1t>111e sllL)ltlLl l1� ,,ell ,e11til,1lcLl 1.ll1Ll tl1e pe1�011 \\l1l) hJ� Jstlu11ll 

sJ1otild lll>l ielLir,1 lt> tile l1t)111e t111til 1l1e L)LIL>r \1,1s tlis�tt),lteJ. ('are ':)hottld be tt1le11 '->C) tl1 .. 1t 

)Ollilg cl1ilLl1e11 Jo 11ot l1,1,e 1.lLLCSS ll) LOCh.fll,\Cl1 h,111'-> ,ll1Ll pl>lSOl)� 
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2.10 Obesity a11cl astl1ma

Obesity I1as bee11 associated witl1 astl11na 1Je1·siste11ce and severity in both child1·en and adt1lts

(Ca111argo el al, l 999; Scl1at1b a11d von Mt1tit1s, 2005; Shore and Fredberg, 2005; Weiss,

2005; �'eiss and Shore, 2004). Altl1ot1gh obesity itself cat1ses alte1·ations in pt1lmo11ary

pl1ysiolog1' tl1at can leacl to dysp11ea, studies l1ave doct11ne11ted speci·fic i11c1·eases in astl11na

a111011g o,1erweigl1t a11d obese pe1·sons. 

I11creasecl 1·isl( f1·on1 obesity appears to be gi·eatest i11 post1Jt1be1·tal wo1nen a11d is associated 

\Vitl1 111ore severe S)1mpto111s, enha11ced ai1·\vay i11flan11nation, a11d new-onset 01· persistent 

clisease (Cc1111a1·go et al., 1999; Gt1e1·1·a et al., 2004). Prese11tly, the 1·elationship of' obesity to 

allergy is controversial. Tl1e ef1ects o.t' obesity 011 asth1na appea1· to be independent of diet and 

pl1ysical acti ,,it)', altl1ot1gl1 tl1ese tl1ree factors are clea1·ly inten·elated. Mai1y epidemiologic 

stt1clies l1n\'e co11trolled tor 1Jote11tial e11ects of diet ancl pl1ysical activity wl1en examini11g tl1e 

relatio11sl1ip ot� obesity to astl1111a 011set (C,1n1argo et al., 1999). l
"'
he fe\V RCTs tl1at l1ave bee11

do11e ,1re s111al 1, l)llt tl1ey sl10\"' tl1<1t Vleigl1t loss i11 adt1l ts rest1l ted in in1proveme11t in 

pL1 l111011,1r� 111ecl1,111ics in11Jroved FEY 1, redt1ctio11s i11 exacerl1atio11s and courses ot' oral 

CL)1·t1co�teroid�. tlt1<.l i11111roved q t1t1li ty o 1� lite ( S teni L1s-1\a1·11 iala et al.. 2000 ). \\,. eight loss

1ollo,,·ing gr1stric l1y11,1ss st1rger)' i1111Jr<.1ved selt'-1·e�101iecl astl1111a se\ e1·it) ( 'i111a1·d et al, 

20(J4 ). 

2.11 �tre��, llc11rc��ic,11, ,,11cl [1�) cl1<>S<)Ci�tl f,tcto1·s i11 ,1stl1111,1 

Tl1e ltlle t)i �tre�s ,111J 11�)cl1t)ll)g1c�1l l,\Llt)I� 111 ,1!:'ltl1 111 .. 11s i11111t)rt'-111t bt1t not tt1ll1 Jelined

l:n1ergi11g e\iLie11ce i11lllc�1tes tl1�1t �t1e�s ��ltl 111,1) �111 1n111t)rt,111t fl)le in prec1pitc1ti11g 

e�aceil)�itiuils tJi "tstl1111,1 i.l11tl 11l>Ssil1 111 ;.1ct ll� i.11t�I" l,1ctt)r lt)t a11 il1L1e�1�e i11 p1e,ale11ce ot'

astl1111tt ( 13Li�se el i.ll., I {J()5, �;.111tll)erg ct i.tl., 2(Jl)5, \\'r1gl1t el ,ll, 2l)02) l�l1rtltlil ')lt�:::i�t)t::>

111crease tlie rislz t)l' (.l'llli,11;.1 exi.tLell1l1t1l)tl"> e�11eLi,tll\ i11 cl11lt\1e11 \\llt) h'-1,e ':>e,e1el)· 11egrttI\e

lile C\�Jtls i.lJlJ tlll)Se \\Ill ) 11,l\e l111tlle ,l�ll111lll (\l1le'i el i.ll, } l)l)7, "-,,ll1tlherg el al., 2UO(J) l he

111ec}1�111 js111s i tl\l)l\ell i 11 tl1is 11rt1cess l1lt,e )t.:l lt) l)� lt1ll) t:.·stahl1sl1e\.l �111Ll 111'"1) 111,ol\e

c:1111�111ceJ llt=Jleti.tlitl ll t)l l11 0-i11ll:.1111111,1ll)f) c)tok111e� (l·riec.\111 .. 111 ct al., \ <.J'>4). 111 �l ptll"'IP�'--ll\\.'
'-
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birtl1 was significa11tly associated with a11 inc1·eased atopic inunt111e profile i11 the children 

(l1igl1 total IgE level, i11creased p1·oclt1ction of t1.1111or necrosis factor-alpl1a (TNF-a) a11d a 

suggested t1·e11d betwee11 l1igher st1·ess and redt1ced i.11terfero11-gamma (IFN-y procluctio11) 

(Wrigl1t et al. 2004a). Equally i1nporta11t a1·e psycl1osocial ·facto1·s that are associated witl1 

poor 0L1tco111e ( e.g., co11·flict betwee11 patie11ts and !amily ancl the medical staff, inapprop1·iate 

ast11111a self'-ca1·e, dep1·essive sy1111)to111s, bel1avioral p1·oble1ns, e1notional problems, a11d 

disregard ot' 1Je1·ceived astl11na sy1111Jton1s) (B1·t1sl1 and Mathe 1993; Strunl< et al., 1985; 

Strttnl<. 1993 ). 

Astl1n1,1 severity ca11 be afiectecl by 11erso11al or pare11tal factors, and botl1 should be evaluated 

i11 cases of })Oorly co11t1·ollecl astl1111a. For exa1nple, n1ater11al depression is conu11on among 

i1111er-city 111otl1ers of' cl1ildren \Vl10 l1ave astlu11a and l1as been associated witl1 increased ED 

\1isits an(l lJoor adhe1·e11ce to tl1erapy by tl1ese cl1ildre11 (Ba1·tlett et al., 2001, 2004). 

Fu1·tl1er111ore. i11 a large 1J1·ospective stl1dy of i1u1e1·-city cl1ild1·e11 wl10 l1ad asthma, inc1·eased 

e:\posL1re to viole11ce, as re1Jorted l)y caretal(ers, predicted a l1igl1er nt1n1ber ot' symptom days 

i11 tl1ci r cl1i lJ re 11, wi tl1 caregi,,ers' 1Je1�ceived stress 111ediati11g s0111e, al tl1ougl1 11ot all, ot' tl1is 

et'tect ( \\'rigl1t et al.,200Lib). It 111ay also be i1111Jorta11t to e\,alltate ps)cl1osoc1al i.111d 

�t)c i oe11 \ i ro11111ental t·actors i11 cl1il<.lre11 \Vl10 l1a,1e repe,tlell l1ospit,1liLt1tions; l10\\ ever, it is 11ot 

cleJr \\ l1etl1er 11�ycl1osoci,1l lnctors ,1l't'ect c)r resL1lt t'rL)111 tl1e t'reql1e11t l1osp1talizat1ons ( Cl1e11 et 

al. 2(}03). 

2.12 l\1ctlic,tlio11 �c11�iti,1 itic� ,111(1 ,1�tl1111,1 

Alter11�\ti,,e� to asJ)iri11 ll1,tt L1s t1ally <.lo 11t)t c"tt1se ,1ct1t� bro11cl1L1co11str1ct1<.1n in ,lSl)lr111-se11sit1ve 

patiei1ts ii1clttlle acet'-1111i11t)J1l1e11 (7 11erce11l cros�-�e11s1li\ tl)) (Jenk111� et ,11, 2004), s,1lsalat�

(';etltp,ttie et i.tl, 19<.J5:) ()r tl1e l()X-?. i11l11b1tor celeCl)'\tb (ll)lllurs et �tl, 2(J01) 1\�p1ri11 

de�e,1sitt/i.ttit)tl tre,,t111e11t, tollo\veJ b) d"1111' ,1�111 1 1n, is ,t potent1,1l optio11 tL) llecre,tse <lt'-)eLt�� 

acti \'it) a,1cl reLl Lice LO rtiCt)�terL) id reL} ti ire111e11t '::> ( Berges- Ji 111e110 el ,tl, 2003a,b) \� 111'-111y (1�

21 J)etLetll L>1.,tc.lti lts a11J 5 11erce11\ l)fcl1illl1 e11 \\llL) l1a\e astl1111�, h<l\.e ,ts11iri11-inclL1ceJ Ll�tl1111"l,

e':)J)eci,ill) \\lletl tLletlltlteLl tl1rl)t1gl1 t)1,,l l)l"l)\Oc,ttiL)ll te'->ti11g r,,ther tha11 \Ltb�tl lit\lL)l")

( J e11l� i11� et ttl, ?. ( )()-+)
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2.12.1 Beta-blocl{ers 

No11selective beta-blockers ca11 caL1se asthma symptoins (Odeh et al, 1991 ), although
cardioselective beta-blockers, SLtcl1 as betaxolol, 1nay be tolerated (DL1nn et al, 1986). A
rece11t syste1natic review, pri111arily of single dose or sl1ort-term studies in yot1nger subjects,
i11dicates tl1at patie11ts wl10 l1ave 1nild to moderate airway obstruction can tolerate
cardioselective beta-blocl<ers; tl1erefore, if needed for ma11agir1g cardiovascular disorders,

tl1ese age11ts 1nay be adtninistered after careft1l evaluatio11 (Salpeter et al, 2002).

2.12.2 Sulfite sensitivity 

Sulfites wl1icl1 are t1sed as preservatives in processed potatoes, shrimp, dried fruit or drinking 

beer or wi11e l1ave bee11 l<11ow11 to be associated witl1 astl11na sy1nptoms .. Sulfites have caused 

severe astl11na exacerbatio11s, partict1larly in patients wl10 have severe persistent asthma 

(Taylor et al., 1988). 

2.13 Infections and astl11na 

2.13.1 Viral Respiratory Infections 

It is well established tl1at viral respiratory i11fections ca11 exacerbate asthma, particularly in 

children under age 1 O wl10 l1ave asth1na (Bt1sse el al., 1993) Respiratory syncytial virus 

(RSV), rhinovirus, and i11nuenza v1rt1s have been i111pl1cated (Busse et al., 1993), with 

rh111ovirus being i 111 p I icaled 111 tl1e 1najority o t- tl1c e�acerbat,ons of asthma in chi Jdren 

(Jol,nston et al., 1995 ). The role ot' i11tcction� c,1t1!)111g e�acerbations of asthma also appears to 

be important 111 adult� (Nicholson et ,11, )9 l)J). Rl1111ov1rt1s infections 1n patients \vl10 have 

ast11ma ,na) ,,idu<...e exacerbations tlt1c ll) <ll111<)1111,,l1t1e� 111 e�11tl1clial cell-.,' i11nate 1mn1une 

respor1ses to i11fect1on ( Wark et al 2()0'5) 

V. 1 f' tie most 1·reqLiet1t pre"-1p1t,l11l� of ,vl-\eeL1ng dL1r1ng 111t'anC)' and a!->thma1ra 1n ectron� are 1 . 

b · d · I 1• td 1,ood N1 ,lny Inf a11ts a11d toJJ ler'-> \\ ho ""heeLe \Vith \ 1ral inf ectaonsexacer at1ons ur111g c 1 

d d h b ·one Ii ial ob�trt1ct 10n duri 11g the�e i l l11e!)!)C5 because of' ver) sn1al Iare pre 1spose to ave r 
· · 

M t l 1995) and tl1e) will not t1avc f'urther exacerbation� during laterairway size ( art1nez c a , 

h ldh d H I C a�thnia also may �tart as earl) as the ti r')t }'ear ot' Ii tc ,tmo11gc 1 oo . owever, c 1ro111 J 
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i11fa11ts wl10 l1ave a fan1ily l1isto1·y of tlu · . · as 11a, pe1·s1ste11t rh1norrl1ea, atopic dermatitis, or l1igh
IgE levels. Early identification of these infants would allow institution of environmental
co11trols to redL1ce exposL11·e to tobac l · · · co smo <e, a1111nal dancle1·, and hot1se-clt1st 1n1tes and,
tl1t1s pote11tially 1·edt1ce sympton1s RSV · £ t

· 
· · · · ' · 111 ec ions severe enougl1 to 1·equ11·e hosp1tal1zat1on

during infancy and early childhood 1nay be a risk factor for subsequent chronic asthma
(Sigt1rs et al. 2005). 

In 11101·e rece11t )'ea1·s RT-l)CR assays, whicl1 a1·e extremely sensitive i11 detecting respi1·ato1·y

virl1ses, l1ave bee11 cleveloped (Jol1nsto11 et al, 1995 ). Tl1ese teclmiques l1ave been applied i11

stt1dies i11vestigati11g tl1e relatio11sllip between vi1·al infections a11d astl1ma severity. In a

lo11gitt1dinal stt1dy of 13 8 aclt1lts \,Vitl1 astluna, 11ose and tlrroat swabs and blood sa1nples we1·e 

collected to coi11cide witl1 eitl1e1· sy111pto111s of act1te tipper respirato1·y tract infection or 

\VOrseni11g of astl1111a (Nicl1olso11 et al, 1993). 011e-qt1a1·te1· ot' co11firn1ed viral intections we1·e 

associated \\1itl1 111ea11 clec1·eases i11 IJeal< expi1·atory ilo,v rate (PEFR) ot' 50 1111/1nint1te 01· 

rnore. a11d 011e-l1,llt' \Vere associatecl witl1 111ea11 clecreases i11 PEFR of' 25 1nl/n1inute or n1ore. 

Jlespirator)· }),ltl1oge11s were i1111Jlicateci i11 al111ost l1alf ol' all se\1ere astlu11a exacerbations 

( decrease in f_) El· IZ of' 50 111l/111i11t1te or 11101·e ), a11cl tl1e 111ost con1mo11l)' ide11tit1ed virus \Vas 

RV. 

V 1ral re�J)it a tor)' inicctio11 is ,1 vvell lc110\v11 pro,,ocati \ e tactor for episc.1des ot' astluna. As

\\el I. spec 1 fie ,lger1 ts, 111c l LlCI 111g resp1r,1to1·y sy11cyt ial \ irt1s (RS\'), ad�110\ 1rt1s, mycoplas111a

,111d })et lLtssi�. c,111 IJf<-1\'C)l\.e ei)i�<lllt!s t)1' \\1l1eezi11g 1ll11ess a11d, i11 a le\\ cases, prolonged

bro11cJ1ial ll)'IJerres})OilsI ve,1ess f{ece11t slLILlte� L1s111g 1101) 111er41se Ll1,1111 re'"1cltl)Il (PC.'Il) l1,1ve

i111J)lic,tteLI llLllllUtl 111111<.>\irLt�es (I 11<.Y) �1� 111111tlrti111t ,1ge11ls 111 all �1ge gtLlllp�. dl1Ll t)11e �tt1Ll)'

Usl ti · } · • l"' I 'l l11'gl1 l)I'e\1Ule11<.:e (_)f Ll1r()l1it.: (..'l1lLllll\'J1.1 111teclll)l1 i11 Ll�ll1111ut1c11g 11� leL- lillL(Lle ':)Llgge'-i el l 

cl11lclr�11 ( Jol111sl<>11 et �tl, l 997 ). 

1 I · l 
. >I .. 't"-"lllill,l is 11l>l Ll�,1r. l l1e1e is e, ILle11ce <)l it1Lre,1�etl lgl:

O\.\' \'JI Lise� <>rut 1er '"1ge11ts I)Il)\ t \-.. l.., 

. d 
· . 1 · 1 \ ieLetll �tttLl\ ( R,1ger et �tl, l 9L)8) t1si11g ,1 l1t1n1'-111 l1 cell

PIO t1ct1011 <lt11·111g , tf[l 111 ecltt)Jl. f ., 

. l , I)Y I t llt)ttble-stra11cled ll 'P\.-\ ,1cti\'ales ,111 ,111ti ,,ir,,l prl)tei11
cu tur e syste111 1ott11J tl1al I l '- -111l LtLeL 

47 

•

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



lcinase tl1at ca11 i11dL1ce Ig class s ·t h' I 
· · · 

c w1 c 111g to gE, st1ggest1ng a mecl1an1s1n for viral

JJrovocatioii of' allei·gy a11d astl1111a. This is co11siste11t with a stt1dy(Grt111be1·g et val, 1997) of
ex1)eriine11tal I-IRV iiifection in asth1natic adt1lts, wl1icl1 resultecl in at1g111ented eosino1Jhilic
it1ila111t11atio11 (assessed i11 spt1tt11n) and ertl.1a11cecl bronchial responsive11ess.

111 a11otl1c1· co11trolled stL1cly (Ge1·t1 et al, 1997) of experi1ne11tal HRV infection in people witl1 

allergic rl1i11itis (bt1t 110 astl11na) a11d a no11allergic co11t1·ol g1·ot1p, the1·e was a significant 

i11crease i11 bro11cl1ial 1·es1Jo11sive11ess to l1istan1i11e i11 the allergic group. Rl1inovirt1s infection 

of ct1ltt11·ecl ht1111a11 t1·acl1eal e1Jitl1elit1m, co11fir1ned by PCR, resulted in increased exp1·ession

(up-regt1lutio11) of' 111esse11ger RNA for intercellt1lar adhesio11 molect1le-l (ICAM-1) 1nRNA 

(tl1e n1ajor I IRV 1·ece1Jto1· 011 e11itl1elial cells) ancl i11creasecl secretio11 of IL-1 b, \\ihich itself up

regl1l,1tes lC't\i\1-1. Becat1se ICAM-1 l1as im1Jorta11t eosi11opl1il attracta11t properties, this may 

be a11 i1111)ort[111t \Vay i11 ,vl1icl1 tl1e bro11cl1ial air\\ 1ay i11fla111111ato1·y 1·espo11se n1ay be increased 

b) tlR\1 i11iectior1 i11 ,1stl1111,1 (Teraji111a et al, 1997). RSV i11teclio11 accompan1ing

broncl1iolitis is associatecl \vitl1 1Jersistc11t bro11cl1ial l1ypc1·responsi\1e11ess in some cl1ildren, 

but it\ role i11 cat1si11g astl1111a is t111clea1·. Recent a11i1nal stt1dies st1ggest that Il ... \, intect1on i11 

n1 ice it) l lo,, ec.l b) t1eroal lerge11 ex11ost1re rest1l ts i11 pt1l n1011ar) in tlu111111,1tion \\ 1tl1 eosinopl1ilic 

i11til t1 at io11 .( �cl1\\ ,.1r /e et al 1997), i11 gt1i11e,1 l)igs, prior �e11si tizati()n tc) ,l1 lergen to llo\ved b1
intection \\'i tl1 fl<-; V re')ttl l � i 11 111 t1cl1 111ore severe 111t1cosa 1 llt1111age( Robinson et al, l 997). 

Virtt",e� Lire ut· gre'-ite�t itll{)(llltl11Le 111 c'"1t1s111g \\l1ee1111g ill11e�� 111 cl11lJrc11 l111tier tl1c L1ge ol 3

)e1.irs. I<.ei1urls trtllll Se\'er"ll c\.!tltte� (\\ 1lst)11 el al, 1 <-)0-l,\lL11t111�1 et 1.11. 199)) lll)\\i co11l�11111

tliat 2(Jo�, <)t lll<Jre tli
. 

itll�tJlt� itl t11is (.1gt: gtl)l111 1e�1)<ll1ll lt) , ir�1l i11!cl.llt)11� ,v1tl1 1ect1rri11g

\\}ie l · l I '.> •111 l·tter cl1illll1l>tlll l l1�sc i11l�t11ts l1�1, e reLltt(�ll lt111g lt111ctio11 he1L,rel/ltlg. \\ 1IC 1 I c'-><> \ t: S 1. 

tllrJ l . l . 1· l l }1 l\ ,. 'lJ)()'ll'l'lltl \ ll()t"ll1�ll lllll1llllll' r�">l) lllSeS ll) \ ir'-tl it1lcl. lll)ll Llllll� 011set tJ \'tr�, 111 1.:c ll>t , '- -.. L " • 

do l · 1 1- .• 1- .1 . 111111.1 (le i11cre,1sel\ lgl: ll:'\ el�, brL,tl(hi,ll l1_ 11et IL�J)l)t1si\ c11esslll)l ltl\ l' l'lS \ �tClt)I s ()f Ls L .. , 
. · l . l l �\ 111 \\ 11 i\e 11L111l,,,er 111t1a1)ttl111011Ltr) ,tir\,�t)s tl1,ln 11t)r111<1lor tl t -�, 111 i I ) l 1 1 st l, r) t > 1 , 1st 1111 c.l ) . 1 c ., L ; L 

· 1, l l ()u t)l� \\ \1eez) 111l '"111ls, alsl> \\ l1cezt ,, 1th \'lfll i11leLlll>t1s,in a11ts. J\ seco11ll g1 tlltl1, ,, )l>lll u 

l ... . 1 1 . . 1· )r -1stt1111,1 ,t11Ll l1,1,1c r�ct1rri11g ,, l1c..·eze (ttstl1111a) in lt\l�rl,t\'e so1ne or ,1ll ot tl1e r1s'- ,,ct<.)ts t l 
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cl1ildl1ood (Martinez et al 1 997) Tl . · ' · 1ere 1s a g1·eat 11eed to develop tests tl1at will accurately
differe11tiate tl1ese 2 popt1lations. 

2.13.2 Bacte1·ial Int·ections 

Rece11t sttidies i11 botl1 cl1ildre11 a11d adt1lts suggest tl1at infections witl1 botl1 Jvlycoplasmc1 a11d 

C1l1!c1111;'dict, i11 adclitio11 to vi1·al i11fectio11s, 111ay contribt1te to exacerbation rates and disease 

clu·onicity a11d severity (Ct1n11i11gl1a111 el al., 1998; Esposito et al., 2000; Kraft et al., 2002). 

Stt1clies to co11ti1·n1 a11d ex1Ja11d t1po11 t11ese initial obse1-vatio11s l1ave been impeded due to the 

laclz of clefi11itive $e1·ologic 111arlce1·s to doct11nent ct1rrent or past infectio11, as vvell as the 

i11l1ere11t diflict1lties i11 obtai11i11g biologic speci1ne11s f1·on1 the lo,ver airway to confir1n tl1e 

prese11ce oi' tl1ese infectio11s age11ts (Ma1·ti11 et al., 2001 ). 

2.13.3 l11ll11cnza l11fcctio11 

Rece11t e\ ,1lt1atio11s 'i11 botl1 cl1ilcl1· e11 a11d adt1lts l1ave yielded i11consistent and uncon\ 111cing 

rest1lts regardi11g tl1e ability of i11flt1e11za vaccinatio11 to redt1ce either o, erall rates of asthma 

e>-..acerbatio11� or exace1·batio11s specifically related to inflt1e11za infection dttring tl1e intluenza 

season ( Ab,1doglu et al., 2004; Bt1evi11g et al., 2004: Cates et al. 2004, Krc.1111c.1r let al., 2001 ). 

l l1e Ad,·i�or)' ('c)111111 ittce 011 I111111t1niLatio11 Practices recon1n1e11Lls 111,1cti,1ated int1t1enzc.1

, acci11e t·or 11er�c)11� \\ lie> l1,1ve cl1ro11ic tlisortlers t1t' tl1c 11t1l111011ar) S) �te111�. i11clt1d1ng 1.l�tl1n1L1, 

l1ecc1ttse lllL\ �ire Ct)llsi<.lered tl> l1c ,it i11crec.1�cLl risk tll co111pl1cc.1t1011s 1Il)I11 i11t1t1e11za, �t1cl1 as

l1ospi t�1l 1/ .. 1 lI l) 11s 

a11ll i,1cre,ts�Ll reLtttire111�11ts Jtlr ;.,11til)lt)tic� (('l)(' 2t)l)(1). ,\ll111i111�tr,1tit)ll ot' 11 .. 1rtiall)' 

i11acti\,lteJ iilf1ttt:ll/c.l \[\CCltle is s .. ,t� 111 l1l)t\1 �tLlttlt') i.lllLl cl1ilLlte11 ,,l1l) 11�\\c 1�thr11'"\ (1\111e1 1c,111 

l�ung l\�'-)oc1L1tio11 A�tl1111c.l ('li11icttl l{e')e�1rcl1 l'er1ters 2()01 ).
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evidence of ct1rrent alle1·gic sensitizatio11 to eggs (sla· t t· · · · ·fi I En es 1ng or 1n vitro ant1gen-spec1. 1c g �
antibody teSting), the risk/benefit ratio of adrninistration of influenza vaccine should be
reviewed carefully: If the decision is 1nade to ad1ninister the live, attenuated vaccine, a
subspecialisl familiar with appropriate challenge testing and published safe ad1ninistration
protocols should be consulted prior to acltninistration (Zeiger, 2002).

2.14 l?c111,1lc l1orn1011cs a11cl ,1stl1ma

Tl1ere is co11siderable i11terest i11 tl1e e·ffects of female l101 ·mo11es 011 astluna severity. Studies

are not totally co11co1·dant in tl1ei1· ti11dings, bttt n1ost evidence suggests tl1at son1e wo1ne11

l1a,1e \\1orse11i11g of' tl1eir astl1111a dt1ring tl1e pre111e11st1·ual and n1e11st1·ual tin1es of' the cycle 

(l-Iaggerty' et al, 2003; Sl1a111es et al, 1998). T\vo ED stt1dies, l1oweve1·, suggest that 1na11y 

\V0111e11 ex1)e1·ie11ce astl1111a exace1·batio11s dt1ring tl1e pre0Vl1latory phase (Brenner et al, 2005; 

Zi111n1er111a11 et al, 2000). Stt1dies on l101·1none replacen1e11t tl1eraJ)Y (HRT) after menopat1se 

also cle111011strate ,1iJpa1·e11t cliscorda11ce. A cross-sectio11al study 1·eported better pt1lmonary 

i1111ctio11 ,111d less f1·eq t1e11t astl1111a cxacerbatio11s (Kos-Kudla et al, 2001 ), vvhereas a

J)rOS{)ecti \ c col1ort stttdy fot1ncl l1igl1er 1·isl( ot· aclL1lt-011set astl1n1a (Barr et al, 200--l ). Altl1ot1gl1

'"1sso1....iJtio11� bet \\'ee11 fe111,1le l1or111c)11es ,111d astl1111a severit)' are 11ot t1111t't)r111 or clear, it n1a1

be Ltse1 Lil 1·01· cli1 1icia11s, as tl1ey cle\'elo1) actio11 plar1s \Vitl1 tl1eir patie11t�. to apprec1'"1te tl1e role
• 

tl1a1 ie111ale }1or111011e levels 111,1y l1a\1e i11 tl1e cot1rse oi' astl1n1a. 

2 .1 5 1 \ � t l1 111 ,l ,t n ll (I i ct 

l)at1e11t � 11a, e gre�il i 11tere�t 111 ,,,11ctl1cr ll ielt.lr) 1�,c tor� 111,11 11111 t1e1 tee tl1e 011�et, persistence, or

severi t )' <> f' �lstJ1111�1. A I tl1ottgl1 11et111le ,vl10 l1a ,,e "1�tl1n1�1 l'rt:Ll uentl y e\.perie11ce

broiicJ1oct)Il')lrictiotl a� pcirt 01· ,111 ,lLlllc lgl·-111etl11.1letl rci.tCtll"'ll1 lo�\ lL)OJ, tL)l1<.i 1.1llerg) is rc1rely

111 -> 
• 

t· 1·,lll'>t· j 1 1 Lllrt)IltC �l'>ll1111;_1 i11 L·l1iltlr1:r1 ,lllLl e\e11111<.)re rt.lrel\ 111 ,1Jt1lt"'e 111c1111 �tggru\1 �1 111g '- , , 

(s i()(J" 1) 1· · . ",J\Jllerice st1gge">l') tl1i1t ,111t1tl\.l<.l,111t \ili1111i11s (l Llllle et al, 200-S 
Lll11J1S<JI1,_ >) 1elllllllt.llJ� � • 

l) l "()(Ji· l' ·t ·ii 1 ()01 · \l,1rti11L11.1lc �l ,tl, �llt)5, \lL1'.e1...\e1 et �11., .20l)�J� e\ eret1x ct �1 . .!.. _ '\..c.tttr {: c. • - , 

j> .1 "'-I l t ,1] '()U I) 111Ll l>tllel.!,l- � t:1tl\ t.lCILls (l31 l�llliiL·lLl et c.ll, .2004 ear�o11 el t.tl. 2()(J--t, :} 1,11ee11 e , , - ' ...., , •

0 I t ,11 ltJU-l �l1l1r�l1,1l1i el ,11., 20l)3, 200-4; \\ (J\.lLI� et �1l, �OO .. J)
l111sla11 el ,ti, 2()Ul. "-t>11111,tL1e1 e c. ., - · 
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redt1ce astl1111a develop1ne11t a11d sy1111)to111 s .· t b . . everi Y, t1t no conclusive ev1clence shows tl1at

a11y dieta1·y factors p,1·eve11t 01· exacerbate the clisease.

First, so111e toocls can p1·ovolce astlm1a att l b 
· · · ac cs y cat1s1ng a11 allergic reaction. Foods tl1at 

trioger attaclcs (acco1·di11g to yot1r st1s t·b·1·1 ) b · 
· · · 0 cep 1 1 1 Y , can e: Foocls conta111111g tl1e add1t1ves

benzoates (E2 l 0-19), Slllpl1ites (E220-8) 01·gallates, (E3 l 0-12) Cider,wineandbeer. Foods

co11tai11i11g yeast 01· 1110tlld, st1ch as bread and bll1e cheeses. Foods, drinl<s a11d 

s11acl(scontai11i11gco·lo1·i11gs E 102, E 104 and E 110 Cow's n1ill<, cereals (wheat), eggs, fisl1, soy,

a11d nt1ts ( especially pea11t1ts). 

Seco11dly, iood ca11 also l1elp to co11trol tl1e severity of ,1n attaclc. One of tl1e best-known 

foocls for doi11g tl1is is  coffee, dt1e to tl1e caf±ei11e. So1ne Foods can actually dilate ai1· 

passage\\ a)'S, by tl1i11ni11g tl1e 111l1cus a11d oper1i11g tl1em Llp fo1· free1· breatl1ing. The foods in 

this category i11cll1cle tl1e s1Jicy, pt111ge11t toods lil<e cl1ili, hot 111t1stard, ga1·lic and onio11s. 

1 .. hese l1ot ioods v\101·1( by sti111t1lati11g 11erves, rest1lting in tl1e release ot' ,vatery fluid in tl1e 

1110L1tl1, tl1roat a11c.l lL111gs. 

Tl1irdl\' s0111e foods ca11 co11trol i11i1,1111111atio11 of tl1e air\vays becaL1se ot· their anti-
� ' . 

inflamn1atory co111po11c11ts. Foocls tl1at l1el1) to do tl1is inclt1de onio11s (tl1ese are partict1larly

good), f�1tt) fisl1 ( fi�}1 oil is a pro,,e11 a11ti-i11 fla111111atory· l1igl1 1n omega 3 tatty acids) and

\1tan1i11 C'-p,.1cl-.ecl 1oous.l3t.:c,lttse �111 allerg)' is l1igl1ly i11Lliv1Lll1al co11Jit1L)11, it 1s not possible

to gi\c ,l cleiitlitive l i�t ol 'gll<)cl' tltlU 'l1t1tl' lt)Oli� 'I'l1o�e \\-110 sl1s11ect tl1at toolls �lre tr1ggeri11g

tl1e1r astl1111atic ,tll<.1cl(� sl1ot1lu l(ec1) ,1 ft)Oll llt,1ry �111Ll �eel'- e�11ert 111eclic,1l l1�l1)
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311y labels. St1lpl1ites a1·e t1sed i11 cider beers and wi·nes Th d · 1 c ' . ese pro ucts 1nay pose a r1s < 101· 

st1sceJJtible astl1111atics wl1e11, for i11sta11ce tl1ey 1·nhale the b t f 
· , ot1que o a w111e. 

Perl1a1Js as a rest1lt ot' bacterial activity dt11·ing proctt1ctio11, so1ne wines also co11tain levels of

l1ista111ine tl1at 1113Y occasio11ally p1·0111pt astlu11atic 1·eactions in susceptible people. Benzoate

preserv,ltives, wl1icl1 are J)1·ese11t i11 a 1·a11ge of prodt1cts i1:01n soft clrinks and reduced-calo1·ie
• 

ja111s to cl1e\;vi11g gt1111 a11d fisl1 roe, 111ay b1·i11g on astlunatic attacl<s. Otl1e1· potential triggers 

inclt1de tl1c less co111111011 a11tioxiclant aclditives - tl1e gallates(E310-12 ), butylated 

l1ydroX)1a11isole (Bl-IA 01· E320), a11d also bt1tylatec1 l1ydroxytolue11e (BI-IT or E321) - whicl1 

are t1secl i11 ce1·tai11 tats a11d oils, as vvell as in so111e b1·ealcfast cereals. In st1sceptible people, 

tl1e i'ood colot11·i11gs E 102 ( ta1�trazi11e, yellow), It 104 ( qL1inoli11e yello\v) and E 110 (sunset 

) ello\\1) 111ay also t1·igger astl1111a. Uncle1· EU legislatio11 tl1e p1·esence of' all these additives 

1nt1st be i11dicated on food labels. 

2.16 Genetics a11<.l astl1111�t 

2.16.1 l{olc ot· gc11ctics in tl1c clcvelopmc11t <>t� astl1111�, 

Astl1111a rL 111s strl)Ilgly i11 1�1111ilies a11cl is abot1t l1alf' dt1e to ge11etic st1sceptibilit; a11d abot1t l1alt'

dLte to en ,,iro11111c111 al tac tors (2000 Dt1 ft)' et al, 1 990 ). Tl1e stro11g ta1111 l lal cl t1stering ot'

a�t11111a }1,t� ellC<)Lll'c.lgccl ,111 j 11crcasi11g volt1111e ot' researcl1 i11t() tl1e ge11etic predisposition to

di�e,i�e \ltll<)Ltgl1 iclei1ti1icatic)tl of ,111 '-1�tl1111(.1 gc11es is i11co111plete, ge11etic ti11(i111gs t.11·e

1.tl1 ead) cl1J11g111g tl1e 11re V,li l i 11g v 1�,, t) t (.1stl1111�1 1)8 t llt)ge11esi�.
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• 

by candid�te g�ne studies may also exert their effects within the cells that make up the
111t1cosa. 111ese 111clt1de IL 13 whicl1 n1octifies d . n1t1cus p1·0 uct1on, FcsRI-P which 1nodifies the
allergic triggers 011 mast cells ar1d n · . b. I 11c10 1a pat1ern recognition receptors of the iru1ate
i111111tl11e syste111(Cool<son et al, 2004) These fmclings all 1 th h · · l 1· I· sugges s at t e airway ep1t 1e 1a 
barrier and its reaction to the n1icrobial environment contain the n1ost impo1iant element of
astl1111a Patl1oge11esis. 

2.16.2 llolc 01· gc11 ctics i11 the n1a11,1gc111 cnt a11d prevc11 tion of astl1ma 

It is to be l101Jed tl1at ge11etic findi11gs will lead to ,1 better classificatio11 of complex diseases

st1cl1 as astl1111a a11d tl1at 11ovel tl1era1Jies \Vill result fron1 genetic findings. Most 

poly11101·pl1is111s so fa1· ide11tified do 11ot see1n to carry risl<s that wot1ld me1·it tl1eir use for the 

clinical classification of diseases, but con1bi11ation of genetic polyn1orphisms n1ay be 1nuch 

111ore i11to1·111ative. It is also to be hoped tl1at ge11etic findi11gs may l1elp identify t11e 

en,,iro11111e11t,1l tactor·s tl1at protect agai11st astl11na. 111 t11is context, association between 

asthma a11d inn,1te i111111t111e S)1ste111 receptors tor 111icrobial prodt1cts a1·e partict1la1·ly existing. 

1 o beco111e 1·ele\1a11t to cli11ical astl1111a, potential astlu11a st1sceptibility genes now need to be 

tested i11 cases ancl co11trols v\'itl1 diftere11t 111ar1ifestatio11s of disease ar1d diseases se\ erity nnd 

in re1)rese11tati ,,e })O}Jtilati<)11 sa1111Jles \\'itl1 e11,1iro11111e11tal risl'" factors. Se, er,1l ot' tl1e "1stluna 

st1sceptibilit) ge11cs so il1r icle11tifie<.l are pote11tial targets tor astl1n1a therap). l-lo\ve\ er it \,·1ll

take so111e \'��1rs tt) lleter111i11e ii' ,111)' ol'tl1esc ,vill be tl1e l),1sis tor 11e,\ tre�1t111ents
� 

P l l l -� t<.) u�tl1111a tl1erap) t\ pos1 ti\ e J�sociat1ono )·1nor1)l1i�111<:, 111,1), al�o 11rec 1ct t 1e res11t)11s\,, 

bet\\ een co111111t)ll [lt·gi 11111e- 16 \',tri;.111ts i 11 tl1e �-1.lLlre11ergic receptor ge11e and the

resi)onsivctless oi ,lstlllll,ltic 11,1tie111� tt) B-1.1Lire11ergic ,1go11ists 1� 11art1ct1ll1rl)' i11tercst111g (l�rael

el al 1()00 1 · k ,11--tller tliese Ll1llere11Le� 111 respo11s� 1e1)res�r1t a f[11lt1re 01· !3-
, - ) . l l S 11 0 l ' 110 \ V 11 \ \: l: 

r • • tlie .11-,,111111e -1(1 gctlt)l\I)e <.)r \\het11er tl1e1<lp\ i11 tl1c�cago111�t 111 111di\1idt1,1l� c,,rry111g '" e-
• • 

l ct· ·d } . )\\ ll"ll 1.1LljLtStl1lt"tlt l)r Cl\.)':-ie \ l)1'011L)rlil>ll l)i� ll1Lll\'il\ltc.llS
n 1v1 t1als ,,1ll l1e <.tLlel}Ll,ttt \\Jl 1 ,t11 t1I l 

\ ,· I I , 1 t 1 ·st)<.>t1Ll lt> i11l11.1lt:LI ster1..1iJs. lt ts l)L>�sil1le tl1at tl1t�e'111 se,1e1 e 111trl1ct;.1l1lc ,t�t 1111,1 L <.l 110 t: 

· � t>i' t}1e bt!lle� tl1c\l Cllf1lrL>l the (lllli- i11l1i.l0111ltll()l'\111<liv1dt1t.1ls l1lso L lt1 1)  111t1t�1tll)l1 111 sL)lllt .,

. , . , , ... 101 LL)t1111tclel\ lll1llerstt)L>J ,111d ls 11t>l y �l k11<.\\\ 11 1t·lt�})o11sc t)1 tl1e sterL)tLl'). I l1e J),tlll\\ll) s ,tr c 1 

53 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



genetic testing will be helpf1.1l i11 tl1ese circtiinstat G 1 
. . . ices. ene t 1e1·apy 1s of use 1n son1e single

gene disorder bt1t gene tl1e1·apy ca11 o11ly b d · · e a n11n1stered w1tl1 a1·dt1ot1s clinical p1·otocols and
it is not witl1out risl< of serious side effi t 1 1 ec s st1c 1 as et1lcaema. It 1s therefo·re unlikely tl1at
gene tl1erap)' will b� applied to astl1ma or related disorde1· in tl1e foreseeable futt1re.

2.17 Man,1gen1c11t of astl1ma

I111111t111otl1era1)Y is t1st1ally 1·ese1·ved for patients whose sy1nptoms occur all year or clt11·ing a 

111ajor IJ01tio11 of' tl1e yea1· ancl i11 wl1on1 co11trolling syn1ptoms \Vitl1 phar1nacologic 

111anage111e11t is diffict1lt becal1se t11e n1edication is i11effective, n1t1ltiple n1edications are 

requi1·ecl, 01· tl1e p�tient is not accepti11g the t1se of 111edication. Reports, however, tl1at 

i11u11t111otl1erapy ca11 p1·eve11t the develop111e11t of ne\v sensitivities in 1no11osensitized cl1ildren 

a11d adl1lts (Des Rocl1es et al, 1997; Paj110 et al, 2001; Pt11·ello-D'Ainbrosio et al, 2001) a11d 

tl1at i1111nt111otl1era1JY witl1 bircl1 a11d ti111otl1y polle11 extracts ca11 prevent the developn1ent of 

astl1n1a i11 cl1il(Jre11 wl10 l1ave alle1·gic 1·l1i11itis (Moller et al, 2002), alo11g witl1 evidence of .. 

persisting efrect !'or at least 3 years after clisco11ti11t1ation (Dt11·l1aITI et al, 1999), suggest tl1nt 

i111111t111otl1erap)' sl1ottlcl be co11side1·ed \Vl1e11 tl1ere is a sig11ifica11t alle1·gic contribution to the 

patie11t's S)'t11pto111s. 

Controlle<l stLt<lies 01· i1111nt111otl1erapy, t1st1al1)" co11dt1l:ted \\'itl1 si11gle allergens, ha\e

de111011st rutect rc:cl Ltcti c>tl ii1 <-1stt1111a sy11111to111s c�1 t1sell l))' ex })OSttre to grass, cat, ho Ltse-ll ttsl

1111te, rag\,eecl, c '/ctll<J.\'J)(JJ'ill/Jt, ,lllll , llte,·11(11·1l1 ( lleicl et al, 1986) 1\ 111et..1-,111al1sis ot .. 75

ra11dorniied, })l,icebo-cotltrc)llell st LILii�'> 11�,'> Cl)11tir111eLl tl1e ct 1·ect1\ e11ess ot· i111111L1notl1eL<.1py 111

dsll l · -1� t . JLtctiot1 i11 ,\sll1111 1.l �) 11111to111s ,111<l 111eLi1catio 11 1.111Ll \Vttl1 1111a\ v\'l l 1 a s 1g111 1 C<-111 1 e 

·1111 · b 1 l l , 1 :.i·r,:.ri,tt\'il\. (1\l)rt1111�011 et 1.\l., 20l),) '1'111') 111et,1-<.111al)s1::,pro\1e111e11t 111 ru11c 11<-l 1) l-e .... 1.,"' 1 

111clLtde<.l 36 tii,tl� i()l. allergy to llL)ltSe tlLt�t 1111tes, 20 1L1r polle11 ,\llerg\, :.111d 10 101 ,1ni1n<.1l

dander. 011 llle otller 11,1110, Otll) tliree ti i,tl� ft)r n1olll :.,lletg) ,111J Lllll) s1, trial5 \\iitl1111L1ltiple

allerge11 tl1e1 tll)) ,vere ir1clL1tletl
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appear to l1ave si1nilar potency (Nelso11 2007) , · A va1lable extracts fo1· coclaoacl1 and mold '
011 tl1e otl1er l1and, are of ve1·y va1·iable 11 . a e1gen content and allerge11ic potency, and their

ef
fectiveness in specific in11nunotherapy has not been demonstrated (Nelson, 2007) .

2.18 P1·in1a1·y prcvc11tion of� alle1·gic sensitization and asthn1a 

Prin1ary IJ1·eve11tio11 of astl11na-preventi11g i11itial developn1ent-is an active area of 

investigatio11. Altl1ol1gl1 a 11t1111ber of trials have i11vestigated dietary and environmental 
' 

n1a11i1Jt1latio11s as 1J1·eve11tive n1easl1res fo1· astl1ma a11d allergy, cli11ical trials l1ave not been 

t111iforn1 i11 tl1ei1· ap1J1·oacl1es, n1al(i11g fir1n conclt1sions diffict1lt. Also, 1nost of tl1ese 

interve11tio11s l1ave bee11 evaltiated ove1· a relatively sl101·t period of time, thus limiting their· 

vveigl1t for a11y lo11g-te1·1n i1111Jlications. 

E\1alL1ations ot' dt1st:-111ite 111itig,1tion in l101nes of cl1ildren ot' atOJ)ic })arents sl1ow effectiveness 

of i11terve11tio11s in clec1·easi11g dl1st-111ite levels as well as decreased incide11ce of \Vheezing 

( Custo,,ic et al., 2001 ). l)rospecti,re assess111e11t ot' clL1st-n1ite reduction and cow's millc 

a, oi<la11ce (breastfee(ling or l1)1drolysate) ap1Jears to shO\\' protecti\'e et't'ects at 8-year 

1ollo\\l1JJ (..-'\rsl1ad et ,11., 20()3), \\1l1ile breastfeecli11g, clL1st-111ite and pet a\oidance, a11d 

tobacco �Illl)l{e tl\'<.)icla11cc were tJrotective at 7-)'ear tollo,\'lll1 (C
"'
l1an-\'el111g et al, 2005).

'!rial� e,alLt,tting l1i ·ecisti'eec.liiig lli.l\c gc11er;.1ll)1 sl1(J\\n �11l1tecti, e benetit (Cl11.111d1·a. 1997),

,lltl10Ltg}1 tl,ere ,tre ct)r,11ict111g '->lLllllc� (\\ r1gl1t et Lil, 2001 ). Pet e:\pl)'::>Lt1e ,ls pre\e11ti\e or

pro,oci.1ti, 1e 1s Cl)J1lro,,ersi,1l (( elel!t)tl et :.11. 2t)02) 
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suininary, 1J1 ·elin1i11ary evide11ce appears to 1·11d1·cate .61 
. . 

a poss1 e assoc1at1011 betwee11 

aceta1ni11opl1e11 i11tal<e a11d wl1eeze bt1t t11e data ai·e 1 ·  ·t d d · 11 ' 
11111 e an potent1a y conto11ndecl. 

Although choice of analgesic/antipyretic should always be 1nade carefully, at the current

tiine, it would be premature to recomn1end avoidance of acetaminophen.

Exposure lo daycare in early childhood 1nay be beneficial, while tobacco sn1oke exposure 

both in utero and in earl Y childhood is a risk factor for asthma ( Gilliland et al, 200 I). Larger 

fa111ily size 111ay be p1·eve11tive, witl1 tl1e i11cide11ce of astl1ma decreasing with an inc1·easi11g 

11Lt111ber of sibli11gs (Bod11e1· et al, 1998; Mattes et al, 1999; Rona et al, 1997). Tl1e weigl1t of 

evide11ce rega1·cli11g la1·ger fa 111ily size, daycare ex1)ost1re Vlitl1 1nore lilzelihood of respirato1·y 

infection, a11d cot111t1·)' livi11g is i11 l(eepi11g witl1 tl1e l1ygiene l1ypothesis of the origin of atopy 

and astl1111a. Tl1is l1)'potl1esis l)t11·po1·ts that 111ore cle\'eloped societies a1·e n101 ·e prone to l1ighe1 · 

incide11ce ot' allergy a11d astl1n1a beca11se tl1eir cleanli11ess do\vru·egulates im111t111e processes 

for figl1ti11g i11fectio11 i11 favor of tl1ose tl1at cause atopic disease. Rt11·al lifestyle 1nay be 

protecti\1e co1111Ja1·e(l to ttrba11 livi11g (Bibi et al, 2002; l(aui1ma1111 et al, 2002). 
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• 

CHAPTER THREE

METI-IODOLOGY

3.1 Stu(ly Desig11 

The study design was an observational case control study in which diagnosed asthmatic 

cases i11 tl1e cl1ilcl1·e11 Otttpatient cli11ic of' University College Hospital, Ibadan and Oni 

1ne111orial cl1ilcl1·e11 I -Iospital, Ibada11 ,ve1·e selected as cases wllile cl1ildre11 attending tl1e san1e 

clinic bt1t 1101 astl11natic we1·e selectecl as tl1e co11trols. Botl1 primary and secondary data were 

collected fron1 botl1 tl1e cases a11d cont1·0Is. 

3.2 Desc1·iptio11 Of ,.fl1c Sttt (l)' A i·ca 

Tl1e stt1cl)1 area is lbada11, Nige1·ia. Nige1·ia is a large cot1ntry v\1itl1 a poptilation of 120 million 

people sp1·eacl across a st11·tace area of a1Jproxi111ately 923,7659sqkln. It is tl1e tenth largest 

cot1ntr)' i11 A1i·ic,1 a11cl 1nost IJO})Ltlotts ,vitl1 al1nost one i11 e,,ery t"ive ;\trican, a Nigerian 

(I, bijaro. 2002). It is cli,,crse in its geograpl1y, ecolog1·, ct1ltl1re, langl1age and patteri1 of 

l1ealth and disease (Ila111ilto11 a11cl Olaloye, 1991). 

Ibad,1n is the c,tptt,il 0 1· Oy() St,.1te l<.}Cttlell ()11 tl1e SoL1tl1 \Vester11 pa11 ot· Nigeria, 011 lo11g1tL1de

3° 5 of tl1e (.ireeJl\\'icli 111etilli,ttl i.ltlcl l,tlitt1lle 7° 25 lll)rll1 of tl1e eL1t1ato1· at .1 distance ot· '50111e
145l<.1n. 'J 11e cit)' of Jbt,tl,ti1 C()\'er� t.l toli.tl �1re,1 01· 16() 4.::;..,lll'-111 1·rl)t11 1993 est1111ate� \\it11l l

l I · · , � itl1i11 tl1e 111eltl)})L)lt'> 1.lllll 6 1n tl1e pe1ipher,tl�ocu gover11111e11 ts ac.l1111111 '>lr,1l 1 \1e :11 e(.1�, .) '' 

,, itl1 cl 1111xture ()f- Ltrl1t.1Il ,111ct rLll '"ll co111111t 111ities It 1s tl1c l1.11ge�t ctt) i11 \\ e'>t \trtC<l. ·1 l1e

cli111�1te 1· c 1113.1... ,- . R·iitl) �c l'::>l)ll \\ l11Ll1 L1egi11s f'rl)t11 \11111 to 0LtL)be1 ,111cl
u ) u..., lll) 01 l\\i() <:,e,.15tll1S <- '-

D l lll i\l lllLll (1l'L)gr�tJ)hic�1ll) it•� ll)C1.lll'J 111 tl1L·r, �eu�o11 \\.l1icl1 ct1111111e11Le� l1lJ111 \Jl)\e1111e1

lro Pi c�1 I r,1 i 11 f ·u r�� t ;u 11e.
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one ca11 easily see tl1e sea of 1·t1sted b. f·
' . . . rown roo s a11d bt1 1ld1 11gs 1n places like Ag11g11, Ayeye,

Idi Arere, Odinjo, Gege a11d Falco t -· 6 , 0 1ne11t1011 ltt a few. These a1 ·e inte1 ·spersed by
11eigl1bo1·I1oods, of 11ew and 111ode1 ·n bL1i1cli11gs w111· ell 1 ·n1 d d · l b · d · · , are 1 ce an cr1sscrossec y win 1ng 
roads. Other places are at the periphery of the core centre. They include Odo Ona, Apata
Ganga and Owode Estate, to the west, to the south are Challenge, Molete and Felele areas.
Those to the north are Orogun, Ojoo, Sasa etc, while to the notih - east are Bodija, Akobo,
Mo11atan a11d lse bo. 

With its st1 ·ategic l0cation on the 1·ailway li11e co1u1ecti11g Lagos to Kano, tl1e city is a 1najor 

ce11te1· for trade i11 cassa,,a, cocoa, cotton, ti1nber, 1·t1bbe1·, a11d 1Jal111 oil. ,-fl1e 1nain indl1stries in 

tl1e area are tire 1 ·etlu·eadi11g, cigarettes 111ant1factt1ring a11d. tl1e processi11g of ag1·icL1ltt1ral 

prodt1cts; i11clt1di11g floL11·-1 11illi11g, leatl1er-\vorl(i11g a11d ft11·11itl11·e-n1al(i11g. Tl1e la1·gest 

co1111)anies \Vitl1 111ajor i 11!1·ast1·t1ctt11·e based in lbada11 a1 ·e Kal<a11fo I11n , Coca-Cola , Nigerian 

Bre\t\1eries , Galax)' Tele\rision, G lobaco111 , NT 1\ Ibacla11 , a11cl Za1·tecl1 Li111ited. Tl1ere is 

abt1nda11ce of' clay, l<.aoli11 a11cl aqt1a111ari11e in its e11viro11s, a11d tl1ere are several cattle 

rancl1es, a <lair)' far1n as \\tell as a con1111ercial abattoir i11 Ibada11. Ibadan has a te'v\ otl1e1· 

in1portf111t i11d Llsti·ies est a blishJ11en t Ii lee tl1e co11iectio11aries, oil p1·ocessi11g pla11ts, so it dri rtl'"s,

bottling a11ci food factories, feed 111ills, tobacco factory a11cl t10L1r 111ills. Other are savv111ills, 

paJ)er 111 i 11s, ioa111 J)rod Llct�, co11c1·ete JJO les a11d blocl\. n1al\.i11g, cl1en1 icals, paints and 

petroleL1111 oil depo1·t 

3. 3 s t u ti)' I> 
0 p u I Ll t i O 11

�1 h . 
, 4 ·l I I. \\ itJ1111 tl1L' �tgc r�111gc oJ' 1-1 ') ye�11 s. l l1ese cl11lLl1e11e SlL1cly grOLlp COI1SJ�ls ot 6 C 11 LJell 

College 1 1o�}JJt[1l, Ib�1Jl111 tt11J ()111 \lc111L)1t�tl, C'l1ilLlre11were selected 1·ro111 U11i\er�1t) 

I . . . . 
31 , �. tlllll 12 c<J11lrl)ls. ·1 l1e c,1Se':) \\ere �electeLI ti·l)t11

losp1tal. 1'}1ey v\'e1·e c1<1ss1I1ed 111to - Cc.l�cs -
. . . 

, • 
;> I 11c 01� Ll1e�e seleLLeJ l1e�1ltl1 t11st1tt1t1011� tl1dt l1a\ e

cl,ildren atte11cii 11g tl1e cl11lci1·e11 ot1ltJaticr1t c 11 
. . . 

I �J-->clcLI frl)111 cl1ild1e11 atle11Li1r1g tl1e �a111e cl1111c
been diag11o�ed 01· astl1111a 'l l1e co11trt1 s ,,,ei e "e e 

11aving otl1er diseases exce1)t astJ1111a

• 
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3.3.1 Selection Crite14ia 

I11clt1sion cri te1·ia f 01· tl1e cases: 

• Tl1e 1Ja1·ticipants 111t1st be betvveeii tlie 6 ages etwee11 3-15 years, 
• Tl1e participa11ts must be diag110sed astl1 t· . . . 111a tc cases res1d1ng 1n Ibadan 

Exclt1sio11 c1·iteria fo1· tl1e cases: 

•

• 

Tl1e participa11ts tl1at vvere aged less tl1a11 3 and greater tllan 15,

Mt1st 11ot be diag11osecl astl1111atic a11d 11ot residi11g ir1 Ibaclai1 .

l11clusi 011 cri te1·ia to1· tl1e contra 1 s: 

cl1ildre11 agecl 3-15 years 

11011- ,1stl1111atic resicli11g i11 lbada11 

Tl1e exclt1sio11 criteria fo1· tl1e co11trols 

../ cl1ilclre11 agecl less tl1a11 3 a11cl greater tl1a11 15, 

../ astl1111atic a11d 11ot residi11g i11 lbada11. 

3.4 C�tlcL1l�1tion Of S,1111ple Size

Using tl1e ior111t1lar below, tl1c 1·eqt1irecl sa111ple size was calculated ,1s tollo\vs:-

:\ = '.2(Zu. � Z[�)
2 

0
2

') 
(N 1 -N2)-

\\ l1e1e / 1-u. 1 �ta11cl,1rcl Nor111�1l clevi[ttiL111 �1t 5° 
o le\·el l)f- s1g111tic,1nce(2 �tLieLi = l .96)

/ l-f3-= St,t11c.l�1rci N(>r111,1l De\ 1�1tio11 ,1t 9° �> t)O\\er = 1 28

a -St<-111<.l,trd l)e\ ic.ttit)tl ()i' tl1c i11liL1<.)r ;.1ir 11ollt1t�111t( l l l) t-L)r Nt)2 lr,.1111 1.l

j11C\ lOll� ">lllli) (\ t\J �.11l),l11)1.1, 20()3)

N 1-1\J2= 1ne,111 Jit terct1CC l1�l \\1ee11 C 1.1ses �111LI Cl)l1lrl)\�\\ l11Lll tllt: �lllJ) \\<.lilt to

cletect - I 111)111 

n :: 2( 1 96 1 l 2 8 )2 ( l 1 CJ 
J.:

• 

--29 73
==--=30
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3.5 Data Collection 

3.5.1 lde11tif'ication of st1bjects 

Tl1e c'1ses ,,vl1icl1 con11)1·ised of cl1ilct1·en aged b t � e ween .)-15 years were selected f1 ·om among
tl1e cl1ilclre11 attendi11g tl1e cl1ildren ot1tpatient cli · f U · . 111cs o n1vers1ty College l1osp1tal, Ibadan
a11d 011i 111e11101·ial ·Cl1ild1·e11 I-Iospital Ring road Iba l TI 1 1 I d , c a11. 1e co11tro s were a so se ecte 
i1·0111 an1011g tl1e cl1ild1·en atte11ding tl1e same cli'ni·c ..r:ro th I 1 h · · · b . 1J n1 e sa1ne 1ea t 1nst1tt1t1ons ut
these were inade up of children having other diseases but not diagnosed asthmatic. Both the
cases and controls ,.vere recruited fro1n the hospitals after which they were followed to their

\1ariOllS l10111es fo1· envi1·011111e11tal assess111ent .
• 

3.5.2 Qucstio11n,1i1·c su1·vc)' 

·1
--
11e pare11ts oi' tl1ese cl1ilci1·e11 vve1·e intervie,vecl l1si11g a validated questionnaire whicl1 \Vas

inter\1ie,\·cr ncl111i11iste1·ed. Tl1is questio1111aire vvl1icl1 \\'as de,1eloped i 11 English vvas tra11slated 

to 'r.T orL1ba �111d agai11 to E11glisl1 to e11st11·e t111ifor111 qt1estio11ing variables a11d to facilitate easy

L1ndersta11cl i11g ot' 1l1c c.1 l1estio11s. T11e q L1estio1111aire v\'as cli \1idecl into five sectio11s viz: socio 

de111ogr:ipl1ic cl1a1·acteristics, ta111il)' a11d social 11istory, k11owledge ot� astl1111a, e11vironmental 

l1ealth cl1rt1·acteristics l1caltl1 statllS ancl conclitio11s. 1v1ost ot' tl1e qt1estions \Vere formal vvitl1
' 

botl1 OJ)e11 and close e11decl ite111s. Tl1e ql1estion11aires were pretested in tl1e Federal .tvfedical 

Ce11tre, Abcolztit�1 ,liter w1iicl1 11ecessary correctic)11s ,,,ere 1nacle. Tl1e pretesting \Vas

neces�ar1 to e11sL1rc , al icl it}' a11cl rel ial)i Ii ty of' tl1c i 11strL1111e11ts

3.5.3 Dctc1·111i11:1ti,,11 <Jt· ,ti1· <1t1,1lil)' 

'l 1 · - l · . l � 11 �, � tl1� llL1�1lit \ {)t ,1ir ,, i.l� tletet 111111ed t1s111g1e st1bJecls \\L'te Jullo,veJ tl) L 1e11 1t>111c.:"> \\ ct: · 

DLt�l tr,icl,c l<-)I �Ll�J)<:Illl...:li l',lrlicLtl,tt� f\11.tlter(Sl'f\l) 1.Ll1ll l)1gital g1.l'-, 111L1�1::, to1 l1.1rb<.)tl

· 1- l.,. (1'..()) ·ttlll �L1l11l1t1r tilL)'\tlle (Sl)2). l l1e 111�trt1111e11t') \.\ietl'mo11oxi<.le((()), N1trogen<.1<.>\llt ·� 2 '  

- 1 · .. 111li c·iltl11,1lell bcil)te Lt�e l l1e C<.)11ce11tratio11'.:> ol tl1�7eroec.i OL1ts1Lle tl1e �1)ec111c L>Li.tl 1<.> 11s" " 

11. ( l) ,,t11Je t11c Lt)IlLct1t1atil>11 ut st1'.:>�1e11LlcJ pc11 t1Lttl,,tega�es \\'ere ir1 11a1·ts l)cr 1111 Il>t1s JJfJll 

3 .. 111.1Lle 111 tl1rec ll,\..Jti<.>11s ill\ll.le tl1e l1c>t1:-.e::, li\1 i 11g1natter \\ ,ls i 11 �1g/111 . !'vle,1':>Llrc111e 11ts \\Ctt: ' 

· I llll)Il <.)tll�itle tl1e llllll'=>�!:> � least11 e111e11t::, \\ ere t�the11
lOOtn, beJrOOlll Jilli l�1tcf1cll ,1Ild ltl l)Ile OL, 
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n1ostly dl11·ing tl1e day betwee11 tl1e lloti. f 8 rs o am and 4 Tl d . . 

d · 1 · T bl 3 
pnl. · 1e escr1pt1on of the equip111e11ts

tise 1s s 1ow11 1n  a e . 1 . 

1�able 3.1 Equipn1ents Profile 

EQUIPMEN1, MAl(E lVIODEL COUNTRY DETEC
r

fION RANGE 

NAIVIE LIMIT 

D11st tracl( TSI USA O.OOOµg/m3 1 O,OOO�tg/1n3 

Digital gas CO C1·owcon 1925511 E11gland 0.01 pp1n 2000ppm 

1nete1·

digital gas C1·owco11 19832h E11gla11d 0.01 pp111 500ppn1 

N01 n1eter 

Digital gas C1·0,vco11 1961 011 E11glancl 0.0 I pp111 lOOOppm 

SO, n1eter 
� 

3.5.4 In -situ Direct Obse1�v,1tions 

Tl1e observatio11al Cl1ccl list "''as ttsed to cloct1n1er1t tl1e i11 sitt1 e11vi1·011111e11tal conditions ot'

tl1e l1on1e� o I· tl1e rcs11()11cle11ts. 'fl1e l1ot1ses ,vere assessed tor tl1e prese11ce o t' smoke,

1armln11J�. i11JL1�t1·). 11ets, 111olds. t11[1jor roacl, dt1sls, \'eCtl)rs Lt11d electricit)' ge11erating sets,tl1e

l) pes ol l1<)L1si11g, �t,1le <)!. l1l)L1':ii11g ,111J tl1e types ot' fl)C)I-� ,1\ tl1l,1ble.

3.6 St,ttisitir,tl �111,tl)sis 

Data tl\',til'-t l1 Ie 1 10111 \\ell �trllCtltrecl l}Lle�t1L)1111�11re \\,lS ,,ell surttll, cl',JeLl <.Ulll ieJ intt) the

co11111L1ter Lt�111g tile sl'"ttistic,ll 11'-iLl\.,tge tor SL)cial '-iCtct1L�·s (�l>\S) l l1e J'1t�\ \\�l� ,tlso

anal)1L'ed tt�iiig tl,e s,1111e 11�1Ll"'"1ge Dj:tl,t ,,,ere 111e�e11teLl 111 tables, c}1,1rts Ullll gr,11)11-s

�u1nr11tlr)' �tut 1� t I c� �LtC li tlS 111er111 ui,cl st,111Llc.1rtl cle\ 1�1t it)l1� ,, e1 e Ltsetl tt) ,111al, ze c1 L1,111t 1 tati \'e

\ ariables wlli le <.) u,1 11 t,111 \ e , c.lrtal1le� \\ere st1111111artLecl b\' pror>o1 tit)tls a11d 1)erce11tages l'l1i

square t t ,.., l bli·s11 'lSSllClation bet,,·ee11 c1t1alitat1,e \,triables \\h1le �l,1r111
es ,,va!:> t1�ec.1 to es a , 
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Whit11ey U test was llsed f oi· qtlantitative clata. All analysis was done at 5% level of
• 

significa11ce. 

3.7 Etl1ical Co11side1·ation 

111for111.ecl co11se11ts were obtai11ed fro111 the parents of tl1e cl1ild1·en that were used. The

pt111)0Se of tl1e stt1cly was explai11ed to participa11ts before i11struments for data collection was 

ad1ni11iste1·ecl. Tl1e 1·espondents ,ve1·e assured of confidentiality a11d tl1eir freedom to decline 

pa1iicipatio11 01· to witl1d1·aw at a11yti1ne. '"fl1e stl1dy p1·oposal was st1b111itted to ethical review 

co111mittee fo1· a1)p1·oval befo1·e con1n1encement of the stl1dy. The approved informed consent 

is attacl1ed i11 tl1e appendix . 

• 
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CI-IAPTER FOUR

RESULTS 

This chapter presents the results of the questionnaire survey which includes socio
de111ographic characteristics, sn1oking status of parents, prevalence rate of mold growth,
housing types and nu1nber of rooms, respiratory sympton1s experienced by respondents,
types of cool(it1g ft1els t1secl by respo11dents, age at 011set of astl1n1a a11d number of asthn1atic
attacks. Also presented are the levels of air pollutants in the ho1nes of the respondents, such
as carbo11 dioxi(le, 11itroge11 clioxide, st1l1Jl1t1r dioxide a11d pa1·tict1lates n1atter.

4 .1 Socio-cl c111 o g1·,111 l1 ic cl1 ,11·,1 ct c1·is tics

A l1igl1er IJro1Jo1·tio11 of tl1e pa1·tici1J,111ts ,vere 1nales. A111011g tl1e cases t,ve11ty (62.5°10) \Ve1·e

111ale� as cc>111parecl v\'itl1 t,ve11ty-fot1r (75.0%) a111011g tl1e co11t1·ols. Most ot"' tl1e respondents
\\'ere YorL1ba. --r,\ent)1-scve11 (84.4%) of tl1e cases \\'e1·e Yort1ba, 2(6.3° 0) \\ere Ibo, 1(3 1° 0 )
,,ere I-fnLtsa ,vl1ile 2(6.2%) were f'ro111 other etl11lic groL1ps. rfl1e co11trols \\'ere made tip ot'
onl)' YorL1ba 31(96.9%) a11d ll)o I (3.lo/o). !\lost of tl1e res1Jo11clents \\'ere Cl1rist1ans.
27(84 4%) a11({ 21 (65.6%) for b<.1tl1 cases ,111cl co11trols respecti\'el;·. \\i l1ile 5 ( 15 6°

0) tor cJses
and l 0(31.33/u) coillrol<:; \vere \1Lis11111s. Nl1ne 11ract1cc<.I tr�1<l1til)11al religion t.101l)ng tl1e Ltl�es

\\htle 1(3.lo/u) [)lc.lcticeli lrc.t<.liti<.>11c.ll rcl1gi<)l1 cll11t)Jlg tile Cl)tllft)I� .• .\t11l)t1g the CJSes' lather� 
,7g.1 10, l I t I 1· 11 '(() 10 0 ) .... �'·l>t1t.l1r, 2((11 ° u)11ri111 .. 11v .. 1r1t.l 1(1 l 0 o)l1ad l)tl1e1- , ...... ,o 1c.ll ler 1,lr)' et LIC,t I<> , - -· "''--"' � ' • 
f'orn 1· J "' 1- l , \1..., f., tt!1er ,, ·1') ,, 1tl1t)Ltt .. 111\1 il)r111 ,.)t ctlt1L .. ttit)tl. \111L)tlg tl1e1S (_) e LIC,ttll)l1 ·�(.){le l) t 1� C1.l!::,CJ '- '" • 

co11t1· l 1,(r..6 80/ J I ... "'i 1, tll ... r� itller,tc\\t't.l !1 .. 1t.l le1t1 .. 11, c\.lt1L·1.ttit111, 7(2l .lJ0 u) 'ieco11ll�tl'),0 ) -_ \,) ) , ( / U) ( ) t 1 e ) ...... Ll C: 
2(6 30/ . '} JO ) . \\ttllt)ltt �\11 \ t'l)ll11 lll l'lllllc.llil,tl t\tllllt1g tl1c (';,i\C'>1u) })1 1111,-trj' \\}11le l(_., u \\ll� 

26(81 30 I· :I .. t' ll)' Clll1L tllll)I1, �( l) -1° u) St'Cl)llll1.ll'�, 2(6.1 °
10) pri111�ll')',. o J o 1 tl1e 111utl1ers ltll tc 1 1 .. 

1 . - . 1 l � 11 t.)tlc ,,J� ,, 1tl1l)llt atl)' lt)r111 l)i 1...·Jt1C�llt()t1. I�t,r Ll1L'(3 I o/o) l1l1d otl1e1 for111c.; t)l ellt1c .. 1t1L111 \\ 11 c 
· l l("-t 4°

0) :-,c>Ct)t1d,tr), 1(3 l 0 o) p11111�1r\' \\hilccontrols 17(53.1 o/0 ) l1acl tcrt1l1r) cLILtLallt)ll, -' · 
3 . 1 tilt tre sl1o,\ 11 i11 l ,1b1e 4.1.(9 4o/o) l1t1<l 110 e<lt1C c.llio11. Oelutl� ol t 1e r�s �'" 
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Table 4.1: Socioclcmographic charactei·istics of 1 responc cnts 

Oemogra1)l1ic 

Cl1aracteristics 

Sex 

Male 

Fe111ale 

Etl1nic g1�ot1 p 

Yort1ba 

Ibo 

1-Iausa 

Otl1ers 

llcligion 

Cl1ristia11 

\1 ll�li111 

'l raditio11al 

• 

Cases 

(N=32) 

20(62.So/o) 

12(3 7.So/o) 

27(84.4°/o) 

2 (6.33/o) 

1 (3 .1 o/o) 

2(6.33/o) 

27(84.43/o) 

5(15.63/o) 

O(Oo/o) 

E<l l1cation,1l status ot· fatl1cr 

1\one O(Oo/o) 

I)rimar)' 

�eco11dar) 

r ertiar)' 

C)thers 

lducltti<>11,1l �tlttltS 01· n1otl1c1· 

No11e 

l) 111nar\ 

�eco11(\,\r) 

·r ertiary

Otl1e1 s 

• 

2( 6.3°/o) 

2(6.)0 0) 

27(8 i 4°/o) 

1(3.lo/o) 

{)( ()o/o) 

2(6.3° u) 

J ( () 4 ° u)

2 ()( � l . 3 ° 0)

1(3.1° 0) 

64 

Controls 

(N=32) 

24(75.0o/o) 

8(25.0°/o)

31 (96.93/o) 

1 (3 .1 o/o) 

0(0%) 

0(0°/o) 

21(65.6°/o) 

10(31.3°10)

1(3.1° 0) 

1(3.1°/o) 

2( 6.3°/o) 

7(2 l C)O�) 

22t66.8° o)

0(0°/u) 

'l '-) .4 0 0) 

\t1 \0 o) 

\ ll34. -l0 o) 

17t53.\0
u)

0(0° 0) 
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4.2 Participants 1(110,,,Jeclge About Asthma

Nlajority 20(68.73/o) of the cases l)arents were knowl l bl b ec gea e a ot1t the cat1ses of astluna and
reported tl1e r·acto1·s to be dt1st, s111ol<e cold t1eredity d 11 · 

. , an a erg1c reactions while 10(31.3 o/o) 
11ad no idea oi .. 'A'l1at cat1ses astlu11a. Mor·e 21 (65 6o/c) of th t 1 , h d ·d f · o e con ro s parents a no 1 ea o 

\Vl1at catlses astl1111a wl1ile 11 (34.4%) reported cat1ses of astl1ma to be dt1st, s1nol<e, cold and

allergic reactio11s. 

fe\\' 8 (25.0o/o) of tl1e cases pare11ts l1acl 110 idea of' what triggers astl1ma attack wl1ile

24(75.0°/o) believed tl1at tl1e occt11·re11ce of astl11na was enha11ced by dL1st, lack of medical

atle11tion, st1·ess , f1·yi11g a11d col cl. Close to l1alf 14( 4 3. 8o/o) of tl1e co11t1·ols 'parents l1ad no idea 

of \,vl1at e11l1a11cecl the occt1r1·e11ce of asthn1a attacl<. wl1ile 18(56.23/o) believed it was due to 

dt1st, colti, lacl<. ol .. 111edical atte11tio11 a11d stress. Most 21(65.63/o) of the cases' parents 

bel ie,1ed tl1at astl1111a ca11 be l)revented, 9(28 .1 % ) reported No \Vl1ile t,vo said they did not 

ha\'e an illea. T,ve11ty (62.So/o) of tl1e co11trols'pare11ts believed that astlm1a ca11 be prevented, 

2(6.3°/o) belie,,ecl it ca11 11ot be preve11ted wl1ile 10 (31.3o/o) saicl tl1ey did 11ot l1ave an idea . 

.i\1aJorit1· oi' tlic cases 26(84.4°/0) reporteci sy111pto111s oi' a�tl1111a to l)e dii'fict1lty 1n breatl1ing

a11d coL1gl1i11g. 5 ( I 5. 5 °;0) i tcl1i 11g oi' e)'es a11d sneezi11g, 1 ( 3 .1 ° 1
0) lean11e�s. \\ here a� se\ en teen

( 5 3. l o/u) 01 tl1e CC)tltro ls' 11c1re11ts report eel sy111pto111s o 1· astl1r11a to be di ltict1l t) 111 breatlu11g

and cottgl1i11g. 2(6.3<1/o) lc,11111ess \\'li ile 13(40.6° 0) saiJ tl1C)' l1t1d tl<) idea "1\. (18 8° 0) c�1ses'

pare11ts b�li�, Cll tll,lt cllildreii "'5 ,vere 111()Stl)' �11·1·ectecl l1) astl1111a. 8(25.0o/o) repored

Cl ld -- 1 " 10 .1 I 1 '(6 ,o ) 1clt1lts 11(34 ..i0/o) c1t1) au,e ,,l11le 4(12 5°/o) had nc)11 re11.,...), (.). /u) ,1<.1<1 e�ce11 ">, ... . ..... 0 (. , 
..... 

·d 1· l I ··l l� ()i1et1 t0
0)co11trl)\'�p�lrentl1cl1e\elltl1�\tl-l11ldren 51 ea C> t 1e c.lg� tl1,1t 1s 111ore , LI 11e1 c.l) t.: , 

· l 1(" 10ft) --l1tlll te11>5 1(1 l 0 o) �1lil)le')c�11t� 8(25 0°/o) t.1Jt1lts.
\\ere 1nostly �iitectell l)1 c.l\t 1111a, ). 0 l: • 

9(28 l o/o) lll1)' i.tge \Vl1ile 12(37.5°/i,) S,lili tl1e)' llttLl 110 lllCJ
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4_3 Jlistory of ast,hn1a among study participants
More tl1a11 l1alf of tl1e cases 18 (56 3%) · t . · · 111 e1v1ewed repo1ied tl1ey had history of asthma i11tl eir families wlule 011ly 5(43 7%) l1ad i:: ·1 I · 
1 · 

1an11 Y 11story of asthma among the controls.(Seefig11re 4 .1 ) 

4.4 flot1si11g conclitio11s of tl1e subjects

Half 16(50.0%) of the cases lived in storey buildings as against 17(53.1 %) among the
controls. Two (6.3%) of the cases lived in a duplex as compared with None for the controls.
Fourteen (43.8%) of the cases lived in a bungalow as against 15(46.9%) of the controls.
About half of the respondents 18(56.2%) occupied 3-4 rooms apartment for the cases and
controls.(Details are shown on Table 4.2a). Only 1(3.1 ¾) respondent among the cases and
the co ntro Is occupied be tvveen 7 - 8 roo ins apar!Inent. Six ( 18. 8 ¾) an1ong the cases occupied
1-2 roo111s apart111e11t as co111pa1·ed witl1 11 (34.4o/o) a111ong tl1e co11trols. Also, 1nore of tl1e
cases 7(21.9%) occttpiecl 5-6 roo111s apart1nent as against 2(6.3o/o) an1ong the cont1·0Is.(See
Table 4.2b). 
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Table 4.2a: Hot1si_11g Types 

Cases 
Co11trols 

F1·eqt1e11cy(f) Pe1·centage(%) F1·eque11cy(f) Perce11tage(o/o) 

Bt111galow 14 43.8 15 46.9 

Dt1plex 2 6 ') 0 . .) 0 

Storey bl1ilding 16 50.0 17 53 .1 

Total 32 100 32 100 

'"fable 4.2b : Numbc1· of 1·001ns occ11pied b)' responclents 

Cases Co11trols 

Freqt1e11cy(t") Pe1·centage(%) F1·eqL1ency( f) Percentage(0/o) 

l-2rooms 6 18.8% I 1 34.�0 
0

3-4roo1ns 1 8 56.2% 18 56.2°� 

5-6room� 7 21. 9o/o
') 6.3° 

0
-

7-8roo111s 1 3.1 % l 3 l o/o 
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4.5 Envi1·011n1cntal Risi{ 1·�1ctors assoc·iat 1 ·tt ' e{ ,v1 1 astl1n1a

Fottr (12.So/o) ot1t oi:: tl1e 32 cases i11terviewecl . . 1 eported that tl1e1r pa1·ents sn1olced con1pared to
2 (6.3o/o) a111011g tl1e co11t1·ols. (Table 4.3 ) 13(40 601) . . · • 

• 10 ot1t of 32 cases said they experienced 
111old g1·ovvtl1 wl1ile 011ly 11(34.43/o) out of the co t 1 d n ro s reporte prese11ce of mold gro�rth 011
tl1eir \Valls (see FigL11·e 4.2) 23(71 93/c) h d 1 · · · · · • · 0 cases a e ectr1c1ty generating set 1n their houses
,vl1ile 20( 62. So/o) l1ad electi·icit)' ge11erating sets a1no11g tl1e co11trols. (See Figt1re 4.3, Plate
4 .1) 

• 

Tl1i1·tee11 ( 40 .6°/o) cases l1ad i11dustries sitt1ated close to tl1eir l1ouses while only 7(21. 9°/o) of

tl1e co11t1·ols l1acl i 11clt1st1·ies sitt1ated close to their hot1ses (See Figt1re 4 .4 ). 14( 4 3. 8o/o) of the 

cases l1nd tar111s close to tl1ei1· l1ot1ses \Vl1ile 11 (34.4o/o) had fa1ms close to their houses among 

tl1e co11trols. (See Pigt1re 4.5). 

Abol1t 011e-tl1ircl ot· cases 11 (34.4°/o) \Vere lzee1)i11g pets(a11y of clogs, goats and pot1ltry) as at 

1l1e t1111e oi' tl1is stt1(\), \vl1ile onl) 8(25.0o/o) co11trols lze1Jt pets as at tl1is ti111e .( ee Figure 4.6 ). 

R1�h. factors tot111(l sig11ifica11t \\'itl1 astl1111a v\'ere ge11cler, l1istor) ot' n tl1111a, t)' pe ot· 11001· 

co\'eri11g a11cl l)rese11cc oi' ,lllergy to colcl, dttst, ioul s111ell a11d s111oke 'fl1e stronge�t risl-.. 

factor f ot111cl \\ ,1� tl1e 11rcsc11ce 01· ,1llerg)' to cold. dt1�t. totil 5111ell a11Ll �111ok.e Patie11ts ,vitl1 

a11�· 1·0,111 01· ,tlleigy \\'ere 111orc }il-:.el; tl) Llc,,elc)11 t1stl1111J co11111areJ to tho�e \\itl1ot1t aller5y t

I) ().001. acljLt�teJ ()fZ 121.1<.;, <J5°�, (' l (7.15-2()61 141) ). l·e111al\!') \\ere llll)fc l1l-..el\1 to

d l ( ' · t � \ ( ) l , -; l l) 1 C.J � 
0

o C.' l t \ .:; ()-6--l l ""4 ) ) . 1:-a111 i l \ e,,eloJ) t1stl1111t1 ct>ll1l)ttretl lt) 111,1 e� l1L Jlls �L '- • 
� 

history ol <l'>th,na( p O O 1) and u ... c ol L,II p�t as l101ir co, �11ng \\ ,1, .1lso ti.iund 'igni ti cant.

lJ ().O�C:>). t> l 1 1 1. l 11·1�l')I' tlt· ·tstl1l11", \\cft: t11t)rc likcl) ll llc\c:lop ll':>tl1111,\
.!. <.tt1e11ts t 1,tt llll l,1111 \ ... , , l 

. . 1·. tl 11 l (()l{ Jl l·l, '-)5° 0 l'.l ( 1 1()-160 8114))co111p(.1ret.l ll> tl1L>�e \\ lit> l·li.ttl 11t > l11�lt>l} <> as 11 " --· 

I), · l 'ti ... ,,r,Jt.>t \\(.'le IL·ss \11-.el\ tll Lie\ cltll) <tstl1111a tl1a11 tl1osc
llt1e11t� \\llllSe ll t>l>r \\ere ct>\l'll'l \\I 1 Lt 

l . ()' l)')" L' l (() l)(J-l) ()4)), \cc 1 '-tblL· ·�-�. t >l,tl� -4 3 ).
\\ lOSt tlotlr 11�,s t1t) ct>\'er111g ( C >ll (). - - 0 
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• 

"l'ablc 4.3: mol{i11g statt1s of pa1·ents 

Does n11y of yot11· Cases(11=32) 

parents s111olce f (o/o) 

Yes 4( 12.53/o) 

o 28(87 .5) 

• 

Co11trols 11=32) 

f
"' 

(o/o) 

2(6.3%) 

30(93.7°/o) 

70 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



� " 

� 0 
...., .J 

100 
en 

., I t

s::: 

a., 80 
• 

"'O 
tiiwwtiiwwww

,.
w
._
w�

'w .. ,. .. ._ .... w .. w.-.,,;;._ 

C 
.._ ....... ._ .... ,;;.;;w,..-� 
;;; .............. ,. .... ww•ww� ...... 

0 � ........ ,_ .. ..., ..........

60 
,w .. '-._ .... '-._

w
,.ww

w
0.. --........................

.. iii .......... ._ ........
.. 

�Yes en � 
..
..

..
.. 
;;; 

..
..
..
..

..
.. 
-

Iii .. � .. --.. ., ...... .,,. .. 
a., w,.w,.w._r;;._ ........ •
L ��w ....

.. ..., ........
..

40 
.... ............ ., ...... 

�No b1
...........................
...... 1.) ............

..
..

..

0 ....
..

..
..

.. r,; ....
.. ,_ .... 

....
..
....... -........ _ ..w

.;,w,. .. ._ ...... ,.w .. w 
C 

.............. ·

20 
......

..
.. --..

..
.... ._ ....

• ....
..

..
......

..
..
..
..
..
.. 0 ii ....

..
......

..
..

..
......�--..

..
..

..
......

..
......

·-
... �

� ..
..
..

..
.. ..., ..

..
..
..
..
.. ...... �-- w ' L .. w ..

......
..

.. ........ 
0 

..
......

..
..

..
..
..
.... w .. 

0 
w

,.
wwww

wwiiiwwww
c.. .......... ._ ........

..
.... -

-7 
0 
L 

Cases Control a.. 

71 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



-- ¼i 

� 0 

'c,;80 
'I ' 

C 70 
(l) 

""O 

60 C 

�50 
Cl) 

(l) 40 s.... 

,. 

30 0 

C 

20 
0 
·-.,. ,

10 s.... 

0 

a.. 0 
0 
s.... 

a.. 

t 

• 

.,., .. I I I I .... ,,I I I I 1111'11 I I I I 
•1,,,,I I I 1 I I I I I I I I I I ••r,,-.I I I I I I I t • • • J I I I I I I I I I I I I I I I I I I I I J I I I J I I I I r I I I I I I I I I I I I I I I I f I I I I I I I I I I I I I I I I I I • • • I I I I I J I I I ,.,,,. I I I I • • • • • • •••• ,, # · 

II 11 •J•• 
,,,,,, ' .... .

JI I I I ; -�.;<,fl! .-. 
I I I I •( � 
, , , , ... >x,. XA I ; ,, • i;.,,.o 

I I I I I' J "'° ' ,., 

�. :5:!· ·�·� '.A�: • � > " •'i":'; 
µ,:;J I I I )"'�� ' • 

I I I I D�� �J'<. 
. ·'.·' ··:·: ,���; 
::::: ::::. �-��� l1111 � x; ' I I I I 1 x:;-.f)) .... , ,) • ,;' : 

Cases 
• 

I 

.... ,,

• 

0 T 0 l' I I ·y I I I T · I 
I I T IT 

0 T 
I I T J 11 I--Y1 I f I I T 11---Y - .-
1 I T T 1• I I I T IJT--Y11 T T I I r · 1· ·y A 
I I '' 

11-.-T r. • ll"T--Y11'" 1· T � j I I T T ,'i • I I I" I T" • I I I ); ' T I I T I I l,(,.,I T --Y """T )(' 'IIT111 . . �
0 • T • I I "I 1' ---. 

• • • • • T I I I I I ,
T 

A 

I I ---. --., ---Y I "I T I ,
,1,, • . 

,,_, . 

Controls 

72 

• '<

I 

�Yes 

@J No 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



......,_ Ti 7 cad,,.
-

Plate 4.1: Generator placed at the entrance of a case' house 
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Plate 4.2: Farms and bushes inside a case's compound 
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Table 4.4: Risi{ factors fo1· asth1na ltsing M it· · u 1var1ate Logistic Regression

Variable 

Gcnde1· 

Male 

Female 

Histor)r of astl1ma 

'10 

Yes 

f}'pe of floor covering 

\Jot covered 

Rug 

files 

Carpet 

Terrazzo 

Carpet/ti I e/ rt1 g 

All erg)' 

No 

Yes 

No of persons 1>e1·

toom 

<::::3 

):::;4 
-

• 

Unadjusted OR

(95% C.I) 

1' 

1.80 (0.62-5.27) 

1 

6.94 (2.13-22.65) 

1 

1.25 (0 .22-7. 08) 

2.50 (0.34-18.33) 

0.31 (0.07-1.42) 

1.00(0.10-9 .61) 

4.50 (2.31-89.94) 

1 

25.00 (6.54-95.63) 

1 

2.27 (0.72-7 16) 

P-value Adjt1sted OR P-valt1e

(95% C.I) 

1 

0.283 31.01 (1.50-641.54) 0.026 

1 

0.001 22.14 (1.36-360.811) 0.030 

1 

0.801 0.16 (0.00-6.46) 0.334 

0.367 2.97 (0.03-266.32) 0.635 

0.132 0.02 (0.00-0.64) 0.026 

1.000 0.11 (0.00-18.87) 0.404 

0.122 2.00 (0.10-38.36) 0.647 

1 

<0.001 121.39(7.15- 0.001 

2061.143) 

l 

0 16'.2 4.14 tO 22-77.02) 0.341 
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Plate 4.3: Rugs on the floor in one of the respo11dents's living room 
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• 

4.6 Types of coolling fuels ttsed by respondents

-----�---

Figt1re 4.4 l1igl1lil1ts tl1e types oi' coolci11g f11el t1sed by the respondents.Most of the cases

68.8o/o t1se lcerose11e as tl1ie1· coold11g ft1el, 15.6% ttsed electric cooker, 6.2% used gas

coool(er, 6.23/o tisecl coal ,,vhilc 3.1 % t1sed firewood. A1nong the controls, no respondent used

tire'A1oocl or gascool(e1·, 1najo1·ity 78.1 % t1sed lce1·ose11e, 6 (18.8%) useci electric cooker and

011ly 011e 1·es1)011clerrt (3 .1 o/o ) t1secl coal. (See Figt1re 4. 7) 

4.7 1> �1rticip,111ts 1·csponsc to alle1·gies 

011ly ioL1r( 12.53/o) ot' tl1e cases re1Jorted absence of alle1·gy as co1npared witl1 25( 78.1 %) 

a111011g tl1e co11trols. Six( 18.8%), 1 (3.1 %), 10(31.33/o) a11d 3(9.4o/o) a1no11g tl1e cases reported

tl1at tl1e)' v\i ere allergic to dt1st, s111ol(e, cold a11d f ot1l sn1ell respective! y as against 2( 6 .3 °/o ),

0(0°10 ), 5 (3 1.3 °/o) a11d 0(0%) a111011g tl1e controls.6( 18.83/o) of the cases reported allergy to 

dt1st a11Ll s111ol'-e a11d 2( 6.3 % ) to cit1st a11(i cold as co111pared witl1 O(Oo/o) and 0(0°io) 

res11ect1\'el)' r1111011g the co11trols. (See Figt1re 4.8.) . 

• 
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• 

4.6 Types of cool{ing t·uels usetl by 1·esponderits

Fig11re 4.4 l1igl1lil1ts tl1e types of cool<i11g fuel t1sed by tl1e respondents.Most of the cases

68.83/o t1se lcerose11e as tl1ie1· coolci11g fL1el, 15.63/o ttsed electric cooker, 6.2% t1sed gas

cooolcer, 6.2 o/o t1sed coal \¥l1ile 3 .1 o/o Ltsed firewood. An1ong the controls, no respondent used

tire,�ood or gascoolce1·, 111ajo1·ity 78.1 % t1sed lcerose11e, 6 ( 18.8%) usecl elect1·ic cool<er and

011ly 011e res1)011de11t (3 .1 % ) ttsecl coal. (See Figure 4. 7) 

4.7 ]> .11·tici11,111ts 1·cspo11sc to alle1·gies 

0111)' io11r( 12.5 °/o) of' the cases reJJOrtecl abse11ce of alle1·gy as compared witl1 25( 78.1 °/o) 

a111011g tl1e co11trols. Six(l8.8°/o), 1(3.1%), 10(31.33/o) a11cl 3(9.4%) a1no11g the cases reported 

tl1at tl1e) \\ere allergic to cl11st, s111ol(e, cold a11cl fo11l s1nell respectively as against 2(6.3 ° o), 

O(Oo/o), 5(3 l .3o/o) a11cl 0(0°/o) a111011g tl1e co11 trols.6(l8.8%) of tl1e cases 1·eported allergy to 

cl11st ,111Ll s111ol(e a11d 2(6.3o/o) to clt1st a11d cold as con1pared vvith 0(0° o) and 0(0° o) 

1 es pee ti\ el)' a111011g tl1e co11tro ls. (See Figure 4. 8. ). 
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4.8 On-site Observation 

Tl1e rest1lt of tl1e obse1·vatio11al cl1ecl<list sl1ow11 in Table 4.5 shows that pets were l1igl1ly

prese11t in tl1e l101nes ot' tl1e cases tha11 tl1e controls. Also generators were observecl in n1ost

tl1e cases, resicle11ce wl1i le only fe\v of tl1e controls had ge11erators. Farn1s and Bt1shes \Vere 

obse1,1ecl close to 1no1·e of tl1e cases 1·eside11ce wl1ile just few of tl1e controls had f arn1s close 

to tl1eir 1·esicle11ces. Dt1st ,vas l1igl1ly 1)rese11t i11 more of the controls' apartment while at most 

01· the cases apartn1e11t, tl1e1·e were 110 dt1sts obse1\Fed. Moderately, botl1 the cases and the 

controls l1ad 111ajo1· 1·oads close to tl1eir reside11ces. Also, s1nol<e was observed i11 tl1e case's 

resiclence (Plate 4.4 ), \Vl1ile i11 tl1e controls 1·esidences, tl1ere vle1·e no smoke observed . 

• 
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• 
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1'able 4.5 On-site Observation

Fa 1·m la nus/ ga i·cl e11

J>ets 

Dusts 

1\1Iajor i·oall 

Smoke 

, 

Elect1·icit·), G e11 e1·�1 ti11g set

Cases 

++ 

+++ 

++ 

++ 

++ 

+++ 

Cont1·0Js 

+ 

+ 

+++ 

++ 

-

++ 

Key: +++J f ighly present + +Moderately Present Present+ -Absent
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, b 

Plate 4.4: A source of smoke observed in the kitchen of one of the cases 
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• 

4.9 I n<.lc,cJr air CJ u,llit)' in the li,,ing f room o re po11dent
'I�l1e 111eclia11 cor1ce11tration of partictila te matter prodt1ced in the 11, ing roon1 of the cases \\'as
2 l .65�tg/1113 \\'l1icl1 \Vas less than tl t 13 among the control5 (25.4µg/n13). r\111ong the cases, tl1e
111c(li[111 c<)11ce11trr1tit)11 t>f' C. O detected \Vas o 1 h ... · --ppm \vtt a n1a\.1n1t1n1 valt1e ot 0.67, \\il11le
N()2 t111(l �() l1,1tl tl1e s,1mc 111e(li· � · 

01� - ,ltl co11ccnt1 ,1t1on of 0.0 I pp111 a11cl 111a\.1111t1111 \ alt1e
().031)1)111 tlllll (). ( ) l 1111111 res11cct1 \ ·l\_' ·11 1· .. 1..: J. lt. 111ec 1a11 co11ce11trat1011 ot CO detecteLI a111011g tl1e
ct>tlll'l)ls \\i.ls ().21111111 \\'ill1 ,t 111;_1xi111t1111 \',JILte 01· 0.311pn1 \\l11le �02 a11cl �O, l1a<l tl1e <;a111e
lllt:ll i� 111 C<)llLL'Jllri.1li<>ll (ll. ().() l \\ill1 111;_1\1111t1111 \1,1lt1L� 01· ().()�l)l)Ill anci O () I 11p111 respecti\1el)
(St;L' I 11l1lc i (> i.111<.l ligt1lL'-i --l (), 4.10 ,111cl --l 11.)

..t. l () I 11tl<>(>1· �,i1· c1 t1,1lit) ,tt tl1c l>ctl1·oc,111 c>f 1·c pontle11t, 

I l1c 111l1x1111t1111 \ tl!t1l! t)J. j)�11 t1Lt1ll1te 111:1ltcr LIL·lecte<l 1n tl1e bedroo111 of tl1e cases \\ias 

121 �(�Lg1111 \) \\itl1 tl 111clli�111 \tllt1L· t>1 16 8(�tgl111'). tl1i� ,,as less tl1a11 ll1at cletected an1011g tl1e 

t:l)11trol'> \\'l11cl1 l1l1<.l 111 l1\1111t1111 \ .. 1lt1e t)t· 2()() "L1g/1113 antl a 111ec.l1u11 co11ce11tration of 29 1 tig 1113 . 

I l1e 111clli .. 111 Cl)llLL't1tr;.1tit)tl t)l' l '() llctccteLl "1111<.)11g ll1c c .. 1�es ,vas 0.19pp1n \\)1icl1 ,,as very 

clt)SC lt) tl1 .. 1t t)l tl1c Cl)tllrt)ls t).�1111111. \\l1ile tl1e) l1t1tl1 l1aLl tl1e sa111e 111,1�i111t1111 v·alttes 01· 

l).1111)111 l� tllll till' c .. l�c� .1111..l l'l)llll't)ls l1L1LI tl1e Si.1111<: 111\.!Llll\l1 L()llCe11trt1lio11 tor N02 .() Olpp111 c.l')

\\ell ,,� ti ll' \,ltlll.' 111 .. 1�it11t1111 \ ;.1lt1c" (l) l)2 1111111). S()2 \\i.l� 1101 <letecleLl 111 tl1e l1etiroo111 ot� tl1e 

c,1�es \\ 111ll.' l1111 l)tlL'. tile Clltltrt)l'-i tl1e 111eLltl111 L011ce11trl1tior1 c.t11cl tl1e 111a,i111t1111 \1alt1e detectell
... 

\\i.l� tllL' \tllllc (() ()21111111). (')ee ll1ble 4.7 ,111ll lig111es 4 9, 4.10 a11Ll 4.11).

�.11 I ii(l ()()t· ;air· tfti,ilit� ,, itl1i11 tl1c l"itcl1c11 of 1·e�po11clc11ts

I I , · t t .. 111atter tletecte<l i11 tl1c l"'itcl1c11 of the c,1se!:> <.111d1e 111ctli;_111 C()11ce11lrc.1li()Il ol pnrt1ct1 a es 

1 - / 3 � 'ti, el) \\l1ile tl1e n1c.l\:itnt1111 , alt1es \Vere co11lr(>I� \\Crc 29.--t�tg 111 t111ll 34.)�tg 111 1·es111.;c 

3 1 I CO \\',1S detected \\ ith a 111\.1,i111t1111 , alt1e ot· 203.l�tg.111 l111cl 255.S�tg 111 res1Jcctivc)

I 3 . . · f o 11)1.,111 a11101111. tl1e cases a11d ,1 111a>-.1n1t1111 \alt1e of 1.2
· 1)11111 a11(I 111ellt<-111 co11ce11t1 ntt()Il (.) · 

� 

. ,· 0 c , )tl<' tlie co11trol� 0� \\ as tletectecl ,11no11g tl1e cases
ar1ct ,t 111eLl1a11 ct)11ce11tr,1t1011 t11 •1 \.1111l o 

- I 111 �Lt1-111 Ct)11ce11lr,1tion t1l 0.02pp111 \\l11le 111,lxi111u111
\\Jll1 ,l 111,1-Xi ll1lll11 \1i.11LlC Of () 2!11111l tllll �l t: c. 

.J> t 1 · )tl ot O o I JJp111 ,, ,1� Lletected a111011g tl1e co11trols
'al Lte o 1 .. 0. 04 l)tJ111 �111LI 111ell, c.111 Cl)tl<..t:11 1 '1 IL 

. 1 t)l.
 
o 02pJ)111 c.111ll c.l 111eliia11 co11ce11t1at1011 ot'

S02 \-\'t.lS lletec tell \\1 i t 11 ,1 111,1A1111 l1111 \ '-1 tle 
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(). (JO l JJJJt11 a111<)11g ll1e c,1scs wl1i le tl1e conlrt)l"" h' d ti ., ,1 1c sJ111e n1a'\ 1111 L1111 

C()JlCl!11lr,1lit,11 ( () . ()211 1 1111 ). ( Sec I ,ll)lc �-8 ar1d figtircs 4.9. 4. to atld 4.11 ).

4.12 <)tat(I<,<,,· ,iir· (Ju,1lit}' i11 tl1c ,ici11it) <)ftl1c rc�(l()tt<lc11ts'l10111c·

v,1lt1c a11(i 111ccl1,t11 

· 1·11c 111l·tli:111 C<lllCL·11lr�1li<lll <)l. j)�1rlict1ll1ll.'i 111Jttcr i 11 tl1l.� t)ttl<.lt)Ot c11\ iro11111c11l ot· tl1c cases ,vas

18 '/5�1g/111
4 

\\lll1 i.l llli.lXil11lllll Ct>l1CC1lll"[tlit)ll ()l. 186.7 �lg/111
3 

,llltl a 1111 11it1lllll1 COOCClllrttliOtl of'

().118 i11�/111
1 • ·1 1 1c 111cc.lii.11 1 C(lt1cc11lr:1liu11 t)J .. p,11l1ct1l,1lL''i 111i.1ltc1 a111011g tl1c co11t1·ols w,1s 34 7

t1g/111
1 

'" 1ll1 l, 111 ... 1,1111t1111 i.111<.I 111i11i111t1111 C<.>11cc11lri.1li<llt <)( 1()().2 �tg 1113 n11cl l 0.6 �1g/111
1

Il\Sj)L\ct1,cl) (',,rl)()ll Ill<ltl<>\1<.lc 111 <)ttl<.l(>l)I l:ll\ir()r1111L11t <)1 tl1c cnscs \Vas (lctcctccl \iVill1 a 

111l1,1111t1111 �1t1tl 1111111111t1111 , .. tlt1<.: t>I- 1 � f)j)t11 ... 111<.l (J 12 1111111 rcs11ect1vcly u11<.l l1,1d ,l 111edi,111 

C<l11cc11tr,1t1t111 tll () 4 1 1 11111. \\l1ilL· .1111l>t11� tl1L' Ct>11ll'Llls .. till' 111 1'-:1111t1111 t111cl 111i11i111t1 111 valt1c� l1f 

2 . ...JJ)j)l11 llllLI ().()7r)l1111 \\L'l"L' l'L'Ct)l'LICll rL'�J)L'Lli\L'I) ,,itl1 .I lllt:lllnll C()!lCet1lrt1tio11 l)J () 42pj)l11.

Nitrt>gc11 <fl<)'-:1<.lc IL·\cl i11 tl1L' ,)tlt<.l,)l>t L'tl\ 11t111111L·11l ,>l. tl1c c,1�C') reC<)rclell 111axi111t1111 a11d

111111i11111111 \ .1lt1c--: t>I () () J 1 11)111 �,111..I ()()I 111)111 1c�11L'L'l1,cl) ,, itl1 (1 111cd1c.1n cu11L.c11l1t1tic)11 o1'

(}.()2 1)11111 ,vl11IL\ lll,1\lllltllll ,lllll lllllllllllll\1 \ .1lt1c� t>f (l. I 111)111 llllll ().0 I r 11111 ... 111d a 111eclia11

L'()lll'l\lllr,tllllll <.ll' ().()2 1 111111 \\ .. IS t'l'l'l)lllLLI .. tllll)Jlg tl1c L()l)llllls. ( Sec rl,L1blc 4.9 ,111(1 f, 1gt1re� 4.9,

� . I () • 1 l l LI �I . l 1 ) . 
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• 

Table 4.6: lVlin �tnd Max concentration of ai1· pollutants in the living room 

Partict1late 

matter( t1g/n13
) 

Carbo11 

1no nox id e(pp n1) 

· 
Cases Controls 

Min 

3.5 

0.04 

Max Min 

126.7 14.4 

0.67 0.03 

Nitroge11 0.001 0.03 0.01 

dioxide( p1J111) 

Sulpl1t1r c\ioxide(pp1n) 0.001 0.01 0.01 

88 • 

Max 

266.5 

0.3 

0.02 

0.01 
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Table 4. 7: Min and Max concentration of air pollutants in the bedroom Cases 
Co11trols 

Min Max Mi11 Max 
• 

Pa1rtict1l ate n1atte1· 1.6 123.4 3.3 266.5 (t1g/111
3

)

Carbon 
0.02 0.3 0.03 0.3 

111 o 11 ox i d e (JJ JJ n1)

Nitroge11 • 0.00 I 0.02 0.0 I 0.02 clioxide(ppm) 

S LI Ip I1 t1 r d i oxide (p JJ 1n) ND ND 0.02 0.02 

• 
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• 

Table 4.8: Min and Max conccnti·ations of indoor pollutants in the kitchen Cases 

Pa1·tict1late 1natte1·
(tig/1113

)

Ca1·bo11 

1110110 Xi de (p JJ 111)

Nit1·oge11 

d ioxicle(1JJJ111)

St1lpl1t11·

c1ioxicle( IJp1n)

• 

Mi11 

4. 1

0.08 

0.001 

0.001 

Max 

Controls

203.3 
13.3 

Max 

255.5 

1.3 
0.1 

1.2 

0.2 
0.01 

0.04 

0.02 
0.01 

0.02 
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• 

' 

Table 4.9: Min and Max concent1·ation of outdoo1· poll 11tants 

Cases 

Min 

Controls 

Max Mi11 

Partict1late 

(t1g/n1
3
)

Carbon 

1natte1· 0.138 186.7 10.6 

0.12 3.8 0.07 

111onoxide(ppn1) 

Nitrogen 0.01 0.04 0.0 I 

dioxide(pp111) 

Sulpl1ur cl ioxide(p1J111) 0.01 0.02 0.01 

• 
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Max 

360.2 

2.4 

0.1 

0.03 
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Figu1�e 4.9: Median concc11t1·ations of particulates n1atter in tl1e l1omes across

the dift·crent locations. 
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Figu1·e 4.10: n1edian conce11t1·ation ofN02 in tl1e l1omes across tl1e 

dif'f'ercr1t locations. 
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Figu1·c 4.11; n1edian co11cc11tration of CO in the l1omes ac1·oss the different 

Locations. 
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4.13 Respi1·ato1·y symptorns experienced by 1·cspo11dents 

Tl1e 111ost co111111on respiratory sy1npto111s experiencecl by tJ1e cases in the past three monll1s 

preceedi11g tl1e stL1dy v\'as coL1gl1ing(90.6%), followed by cold/catarrl1(87.5%) and tl1en 

dif'fict1lty i11 breatl1i11g 18(56.33/o). Tl1e least co111111on respiratory sy1nptoms experienced

an1011g tl1e cases ,vas nose bleeding 2(6.5%). The n1ost corrunon respiratory symptoms 

experie11cecl by tl1e .co11trols witl1i11 tl1e past tl1e past three 111onths preceedi11g the study was 

cold/catarrl1 17(53 .1 % ), tollovled by cot1gl1 10(3 l .3o/o) a11d the11 rashes?( 21.9% ). Tl1e least 

co1111non JJerceived respiratory sy111pto1ns a1101ng tl1e co11trols was cl1est pain 5(15.6%). Only 

fe,v 6( 18. 8%) experie11cecl diffict1l ty i11 breatl1ing. (See 1"ab1e 4.10) . 

• 
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• 

Table 4.10: Respi1·,1tor·y S)'mpton1s experienced by the responde11ts

OPTION 

Difficulty ,vitl1 Not at all 

breatl1i11g <3 111011ths 

< 6 111011tl1s 

Cot1gl1ing Not at all 

<3 n1ontl1s 

< 6 111011tl1s 

Cold1catarrl1 Not at all 

<3 n1ontl1s 

C.'l1e�t pain 

• , o�e ol�e<l11112.
...., 

< 6 111011tl1s 

Not at all 

<3 111011tl1s 

· < 6 111011tl1s

Not at all 

.... 3 111c)11tl1s 

<� 6 111()11ll1'-l 

Nl>t i.tt ,t!l 

<3 111011t!1s 

< 6 Ill()t1tl1s 
- ---

CASES 

11(34.4%) 

18 (56.3o/o) 

3 (9.3%) 

1 (3.1 o/o) 

29 (90.6%) 

2 (6.3%) 

3 (9.4%) 

28 (87.5%) 

1 (3.1%) 

23 (71 . 9o/o) 

7 (21. 9°/o) 

2 (6.3° o) 

22(68.So/o) 

10 (31.2° 0) 

0 

2 ( (1 5° 0) 

() 

-- - ---

96 

25 (78.1 %) 

6 ( l 8.8o/o) 

1 (3.1 %) 

18 (56.3%) 

IO (31.3o/o) 

4 (12.6o/o) 

10(31.33/o) 

17 (53.1%) 

5 ( 15.63/o) 

26 (81.3o/o) 

5 (15.6° 0) 

1 (3.1° 0) 

24 ( 75 .Oo/o) 

7 (21 9° 0) 

l (3 1 ° 0)

12 ( I t)().0° o} 

0 
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.t.14 1\gc ,,t <>nsct ,,r ,1sll1ma 

More tl1,1n l1,111· 01· tl1e cases 53 2° o \Vere diagnosed of astlm1a bet\\'een the ages 0-5 ) ears

\Vl1ilc 4().63/o \\ere cliagnosed at ,1ges bel'Aee11 6- IO )'ears. Only 2 (6.2° o) ,,ere c.iiagnosed at 

ages l)el\\'ee11 11- 15 )'l!ars (�cc ligL11e 4 10) . 

..t.15: l�11i,<)(lc� <)f :,ttitCI\, ir1 tl1c 11:1�t ,,,1c )'C�11· 

\ l,1Jt)1 tl)' t>J. tl1L· L',ISL:S( ')<) �'½,) l1,1d 111ore tl1,t11 (>11e ,1tt,1ck \\1itl1111 c)ne 1car '"l1ilc only 6 ( 18.6) 

l1t1<.l 111t>1 e tl1,111 (, �1ll,1cl\. � ir1 tl1L: 11[1sl t)I1C 1c,1r (See figL1re -l. l l ) .

• 
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)V 

Figure 4.12: Age at onset of asthma 
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18.6% 21.9% 

59.5% 

I 

Figure 4.13: Number of attacks in the past one year 
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CHAPTER FIVE 

DlSCVSSIOi'-l 

·1·111\ cl1,111tl'1 11re'i<.:llts tl1c i111J)l1cutic>11 ol the rcs11lts obtai11ed tron1 tJ1e c1t1estion11aire st1r,1e)1

\Vl11cl1 111clt1tle'> "< 1cic,-tlc111<lg1 ,11)l11t. cl1ar,1cteristics.history l)t· ,1slJ1111,1, s111ok.i11g statt1s of'

JJc1re11ts,11re,,,1Je11c<.: 1 (1tc <lf 111<>L1ld g1 <>\\ tJ1, resp1r,1lt>r)· �) 111pto1ns cx11eric11cecl b)' res1Jonde11ts,

l1L>t1s111g l) j1l'�.11rese11cc <>l. 11et-.;. fl1e rcst1lts ot tl1e er1,·1rcl11n1ental assessn1e11t cnrried ot1t ir1 tl1e

l1l>111es t)f.!l1L· 11,1rtic111,111ts ,tre ,1lsc> J1sct1s!)ed. 

S. I Soci() <lt·11t<)g1·,11>l1ic cl1:ar·,1t·tr1·i�tit·"
1·1,e 111c,111 �1ge t)l tl1e 11l1111c111l111t� ,,,1� 8 <)1J .. J. fl1c ot1lcc)111e of tl1ic;; stt,cfy sl1ovved tl1at tl1ere

\Vere 111<1rL' 111l1lL·� tl1(111 IL'r11,1lt·.., .1111<l11g rl1c l1�1l1111,1tic cl1ildrc11 nr1J this is si111ilt1r to previoL1s 

�lt1tlics CtlrriL·tl l)lll l1)' I ),1,, "i<>r1 t'l �ti, ( I ()()l)), ,111tl Du vis. ( I 976) Also 111 JJrevioL1s st tidies 

c,1rriL·tl ()Lil l1> \'l)ll l\lt1ti1., L'l ,11 (�()()()) ,111ll ('l1�1111l1lrn et nl. (1999) 1nale sex ,vas 1·e1Jo1·te<.I as a

risl, t:1ct,Jr l<lr ,1stl1111l1 i11 cl1ilLll1t)t1<.i. \ccortli11g to tJ1e rest1lts of tJ1is stL1tiy. prevalence ol' 

{1�tl1111t1 ,,�1"' lt>t111ll lt) l1t' sig11ilic�111t!J l11gl1er i11 l,oys tl1a11 i11 girls as i,1 literatttrc. Most ol' tl1e 

re�11011lle11 ts l1l )l l1 ,1111(111g tl1e c ,1ses( 8--t O o) <111d tJ1e co11tro1s(96. 9%) \\· ere 1·ron1 t11e )'OrL1ba 
etl111ic grut111 l111tl tl1is is l1ec�1t1,� tl1e slt1<.l) \\t-1S cnrrietl ot1t i11 fl1ada11 \\,l1icl1 is {Jredomi11a11tly a
1'ort1l-:i�1 lt111tl. 

f 11 tl1i� stLitf)' f)i.tre111,11 etltic,ttio,1al statt1s \\'as J1igl1er a111011g tl1e cases tl1,111 tl1e co11trols \v}1 ic11

\\as s1n1il,ir to t11e fiiltliiigs 01· JJre, iot1s stt1clies.YL111g Lee et ,11, 2003 reported tl1at I1ig11er

pare11t,1l e(lltC[-ilil1n,if le,,el "''tls associc1tecl \\1itJ1 tl1e occt1rre11ce oi' cl1ildl1oocl astlu11a.

fn a stticf)' C,lrriecl otil by Satldr[l et aJ. (2009) tl1e)' <.Jiscovered tl1at atotJic recu1·rent \vl1eezing

,v,1s positi,,efy ,1ssoci,1tecl ,vitl1 tl1e ec.it1catio11 oJ' tl1e f),:ire11ts, \\1}1ereas 11on-alopic 1·ecL1rre111

\\1l1eez,·11 t· 1 'Loe,· ritecl l"lie)' also 10L111d ot1t tl1at \vl1e11 111ate1"11al ru1d pate1·nalg ,v�1s 11eg,1 1,,e )' a�.) ll 

ecllic�,t1·0 · i 1 'µ J'tr··11ef)' 011Jy 111�1ter11,1l edt1catio11 l1dtJ a sig11i1ica11t i11 tlt1e11ce
u 11 \Vere ct)11s1c ere<. �1.,f , , l • 
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and co11clt1ded that aspects associat·ed 'tl 1 · I \iVl 1 a 11g 1 mate1·nal educat1011al level may play a11
j111porta11t 1·0Ie i11 tl1e develo.1J1nent of' atopic disorders .

• 

5.2 Ifisto1·y of r1stl1ma a1nong tl1e pa1·ticipants

As far as ge11etic factors a1·e conce1·11ed, a fa1nily l1istory of alle1·gic disease is considered to

i11cre�se t11e risl< of� astl11na clevelop111e11t (Laitine11 et al, I 998; Jaal<ola et al, 2001 ). S01ne

ge11etic 111arl<ers cot11ti i1111Jose st1sceptibility to tl1e effects of envi1·011mental factors. For

exa111ple, c11ildre11 ,,vl1ose jJa1·ents were c:1topic (I 01· bot11) were more sensitive to 

e11,1iro11111e11tal tobacco s111ol<e tl1a11 tl1ose witl1ot1t parental atopy (Jaal<ola et al, 200 I).

Tl1is stt1dy sl10,vs tl1c1t reported pre,,alence 1 ·ate of pare11tal ast11111a a111ong the cases (56.3%) 

\Vas sig11ifica11tl y l1igl1er tl1a11 tl1e co11trols( 15 .6%) wl1icl1 is si1nilar to the fi11cli11gs of' Yung 

Li11g Lee et al, 2003 vvl10 after acljL1sti11g f 01· l1ost factors sL1cl1 as age, parental edttcation level, 

11L1111ber o1� sibli11gs, '-111d 11 1ater11al s111ol<i11g d11ring preg11ancy, fot111d tl1at parental asthn1a \Ve1·e

sig11if1ca11 tl y related to pl1ysici,111-cliag11osed astl1111a i11 both sexes. It l1as also bee11 established 

tron1 \1ariot1s otl1er stt1dies tl1at a fa111il)1 11jstory ot' allergic diseases ,vas associated with an

111creasecl risl\ o(' asth111a, st1ggesti11g tl1,-it ge11etic factors piny a central role in t11e 

<le\elop111e11t 01· astl1111a(Jnal(ol,1 et al, 2001, QL1�1h et al, 2()00 and kadl1at1ge et al, 1999)).

So111e ge11etic 111ar1(e1·� coL1ltl ir111)osc st1sce1Jttl)ilit)' to tl1e effect� 01· en,·1ronn1ental tactor') 111

l·l1jldl1t>C)<.l(J�1�11\lJl,1 et ;.1J, 2()()1). A rece11t Iv1�1Ja)�i�111 cro')s-�ccl1L111al !)lLILi) (Qt1�1J1 et �11, 2000)

als<J f 0L111tl tJ1,1t J)<.tJ etll,tl �1stl1111�l \\'�'� l11s(> tl1e !:>lrc)11ge�l Jeter111111a11t t11 1.lsllm1�1 Je\ ell1pn1e11l ir1

c:f1ilure11 

111 ,t l\\Itl SlLJJ) fi·<>lll J)e11111'-11I",�l\tt(!l1,1L1ge et ,ti,( { t)C)C)) 73° u l)t' tl1t· \',1ri .. 1tic)tl i11 li1.tl1il 1 ty lt)

chilcJJ1c)o(l <.t�tJ1111a \\,t� e\J)l,tttJetl b)' ge11etic 1,tct<Jr� \\l11cl1 ",llgg�...,Leli tl1at �• i�l111ily l11�lt)ry of'

astl1111,1 ,v,1� SlIC)Ilger tli�ttl t)llltl ri.sl( 1c.1cltlr� 'i't111g Li11g Lee el ,1I, (20()3) i11 ,l slLl<l) c,1rricd

OL1t 011 'f · 1 l I I 1 )tlslr'tt�LI t11,1t 11,1te1 11,11 a11tf 111,1ter11,1I ,1\tl1111a \\er� �tro11g�r risJ(
ell \\'a11ese C 11 ( rell l t.!11 t · ' \, 

l'-1cto . 1 1 -111 J h · l) ltli .... �,e� tl1,111 ,,e1e ,1llt.1g1c rl1ir1itis ,tilLI ,tlopic et.Lc:111�1 i11' 1 � or c 11 t 1 c.)o ,1st 111,1 111 t ., 

Pare111c. ('} ·id 1 r --·1 r·) j11g 'lll) ,ttLlJJlL <.II�t'd:>c ,,crt: c1lso tc>u11d to ha, e ;.1 l1 1l!fl�r
.J 11 1 en \Vl l 1 ,l f>,ll t'Il l:ul ' ... 

1)rob�1b,· 11·l)
. � 1 I tlel Ii le tJ1�111 tlll>�e \\ l1c, l1, eJ ,ll l1C)IJlL \\ itJ1 ir1Jt>C)f l'r" ul Jevell)p1r1g �1st 1111,1 111 , 

ou•d . t 11 . JJ. llSl J 111l>llels. l1�red1t,11-> t:tl'tClrs J(!f111ell ,t" J).t1e,1tal
L 001 i..lClurs 111 tl1e 111t1lLt,t }' ,lt · L 
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,1sll1111i.1 tlr �illcrgic rl,iiJili'-ilttl<)f)il' ec/e111�1 ,1l-.;c) 11osi..;esst·tl lJ1c l1igl1cst ntt1·il)t1t,1lJlc risl{s, \Vl1icJ1

were Ct>11sislc11l \Villi 55. C)()() excess c·ises -11111u-illy 1·11 ·1· · y I · l t l (2003)• • c. • , .. • :.11,\,111 ,  ting .,1r1g cc e n, 

5.�' llc>usi11g cl1:1r:1ctc1·i�fic, ,,f fltc rc�pon(lcn(s

'I l1is S(llll)' sll()\,VS tl1:1l lll<lre (),· tile Ccl\CS lived i,1 :1 l)ig c1f),lrl111c11t \\J(l1 t)1c llllllll,er of' roo111

grt·,tll'I ll1,111 <ll e<1t1�1I l<) ll11 ee st1ggcsli11g ll1nl ll1c sill' t)I. a11,1rl111e11t 1s 11c)t associated ,vitl1 tl1c

<lcct111 L·11ce <>I. �1�111111,1 ·1 ·11is l1c>\'vl'\<.:r is i,1 ctl11trasl tc> tl1l� li 11<.lings ol' S11lc11gcr el nl (2002)

,,It<) IL'j )<•IL'<.I 111,11 lrv 111g i11 s111�1llcr l1t1t 1,c'-i is �t'-i�<lc1l1lL'<.I \\1itl1 :.111 i 1 1crc,1secf risl'" oJ· ot' clt>cto1·

tl1l1g 1 1(>'-:L'tl ,1stl1111� 1 ,111<.I �,�1l1111i.t rL·l:llcLI sy 11111t()111s i11 l'l 1 ilLlrL'll. 

f'lll'l'L' \VL'l'L' lll<>I l' l'!)I\C>tl1..·s l 1f ,IStlllllll :1lt,1c/\ ( (l"l.(1
° o) tltll'lllg llll' fi.li11y ')C<IS(lll lilt.Ill lflC cl1·y111g

SCi.lS()ll ( l)_ 1° c,) ·1·11is silt)\\\ tl1.11 r�till) \L',l�()I) C{)tllLI !)l' i.l J)lc<.lisj)()Si 11g f:1ctor Ior ns{ht11tl.

!\<.lcrclc· ( I <)]<)) rc11<)rlL·tl r�1111) �L',tSt>ll �'" <lllL' <ll. tl1L 11r<.'Llis11()�i1 1g t�1ctc)rs ()f' ,1stl1111i.1 i11 tl1c 

l1isl(1r) (>I. 2()() � 1c...ll1111.1l1L· L·l11ILl1L· 11 �lttllJL'LI ( 'J1111l11e i'i t111<.l<lL1l)tculy crL1cit1I a11cl it is evide11t i11 

ll11s slt1ll)1 tl1�1t i11 ll1i.1J�111. lL'S'i 111�111 I()() 111 1lc� f rt)111 till' �<)L1ll1 coast, Lhc rai11y season is a11 

itllj)L)l'(tllll 11rc<.liSj)t)Si11g 1:1L'{()I tll' i.l\lllllli.llll' i.lll(IL'i-..s. 

5.5 S111<•lii11g �t:att1s <)f' fl,11·e11t� :111<1 tl1c <>ccu1·c11cc <•f ,1s(l1111,1 

·1 l1is slt1<.I)· "'l1<>\vs rI1:1t 111t)rc· 11�1rc11ti.; <)I. tl1c c�1sc�( f 2.5° o) s1110l'"ccl tl1l1r1 tl1c C()11trols. l'l11s i�

si111ilt11 !t) lllL' '>ltrli\' cl1rricll tltJl l); l\'IL1rrl1), ( I <)C.)J )\\i'l1<> rcJ1l1rtcc.l tl1,1t nstI1111atic cl1illlre11  of·
• 

s111<)/'"i11g l'llt)lllers J1:1\ c lll<)l'l' �c, ere �1stl1111t1 1l1t111 lll<.)c;;c \\lltlSC r11L1tI1crs \\ere I1l)11sr11ol'-crs, ,lll(l 

\VJ1c11 r,irctit� L)l [Ill tl�t11111�1tic cl1illf gi\ L' t111 s111t)l'"i11g, tl1c cl1ilcl's Cl)11JiL1c.)11 ir11pr()Ves. 1·1,e 

grc[1tcst el'lcct �cCJllS It) l)c rcl�ilc<.I t<) 111i.1tcr11:.1I �111t1l\i11g tlt1ri11g 11rcg11�111c)· c111cl/c)r early 

i11ll1ticy(fVltirtir lcz L-"t tll, I ()<)�). f)CrlittJ1S clt1c tt) i11ll:.1111111al<.)I')' st1111t1li ()Il lt111g parenc11y111J

ciL1ri11g a J)cri()<.I t)1' rDJ)icl ltiiigs clcvclorJ111c11l l1 11cl J)rc)l(l11gcc.l close e:\l)t)St1rc to tl1c 111otlicr.

f:>-.11ostire to l:'l'S i� rlssc)ci:itccl \Villi i11crcnsc i11 '"1sll1111a Jlt,1cl(s, cnrlicr S)1n1pto111 011sct,

i11cre,lsctl 111ctlic�ilJc)Jl tise, :.ttl<.I ti 111orc J)l"t)lo11gccl rcct)\'Cr)' Jro111 act1tc altacl,. rvtatcri,al

• I · })'"l lln) )1,1s l1cc11 assclcinlcll \.Vitl1 ,111 i11cre,1seci risl( of's1 110 \ 111g o 1· J1(1J 1· a J),1cl\. or 111orc .., 

devclo1)i 1 1g nsll1111�1 i11 cl1iltlrc11 tlS rc11<.Jrlccl l))' l\�[1rti11c1 cl �11,( I <)92). Gillila11c.l el al, (200 l)
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also reported tl1at enviro11111ental tobbacco smolce operates as a co-factor with otl1e1· insults
st1cl1 as i11tercttii·ent infectio11 as a trigger of wheezing attacks rather than as a facto1· that
i11dt1ces astl1n1a. 

5.6 Molcl �tnd da11111ness in 1·elation to astl1n1a

Tl1is \Vorl( sl101vvs tl1at 111ore of tl1e cases ( 40.6%) l1ad 1nold gro\,vth on their \.Valls. This is
si111ilar to tl1e f111cli11gs ot' a }Jreviot1s stt1cly by Williainson et al, 1997 who confirmed
da111p11ess i11 l10111es of 64% astl1111atic st1bjects compared witl1 41 % dwellings of control

st1bjects a11d ,1lso reportecl tl1at astl1111a is asociated with living in da1np l1ot1ses and tl1at there 
appears to be a close respo11se relatio11sl1ip. In a stL1dy ca1·riecl out by Si111oni et al . 2005 tl1e 
pre\1alence rate of reportecl n1ot1ld/da1np11ess \Vas lo\v( 10%) V\

1l1icl1 is at variance with the 
fi11di11gs 01· t11is stt1cl)'. Si1no11i et al, l1owever repo1ied tl1at e'Cposure to home mold/dampness 
accot111ts for a sizeable tJro1Jortio11 oi' respirator)' clisorder SL1ch as \vl1eeze a11d asthma among 
children CSJJeciall)'· \Vl1e11 tl1e eXJJOSL1re occt1rs earl)' i11 life(Si111oni et al, 2005) Repo1·ted 

pre\ alence rates o1' l10111e n1ot1l(l/cla1111J11ess ra11ge v\ idely arot111d tl1e ,, orld trom 10-I 3 ° o in 
f<u�<:>ia (SJJle11gler et al, 2002) a11cl 1"'ai,,1a11 (Yan ct al), to15° o i11 l r111tedKi11gdL1111
( \\' i 11 i c.1111so r1 et ,t I, I 997 ), 1; i 11 l,1 11<.I, ( I( il 11el,1 i 11cr et al, 200 l ),111d PL) la11d, (Jed f) cl10 \\ �k.1 et
al,1998 l t<.> 25°/0 i11 tl1e Nctl1el,111(ls, (13rt111cl,.1eet· et ltl, 1 <.)89) ll) 27 -28° 

o i11 �,,eder1 ( E11g,\all
et ,1l,2(J(J I). to 18<�0 i11 ( '}1i11lt (1 i ct al, 199(>), a11Ll l'l1111.1< .l1.1, (D,1le� et l1l, l <.)91 ). l111d up to �0 ° o
in tl1e l S\(I3rttiiel reel et ,ti, 198<-)) 'Jl1i':i \\ ille <.li':,1Jersil)11, Je�p1te d1ttere11t cl1n1..1tes migl1t 

,1lso reflect liil'fe r eiit 111etll<l<.ls 01· <.l�tt;.1 ct>llect1011. l11LleeLl, ,t ':>tgr1ific,111ll) lo,\er i)re\'dlenL� ot�

111ot1ltl/(l,ltllJ)tless \\'as l<.)ttllLI i,1 s<.>ttllicri1 tl1;.t11 111 11<lrtl1c111 Le11tral It'"tl) ,J)l'l)b1.1bl'r tltte ro tl1e 

n1ilder cl1111;.1te <>1 tl1c '}t)Utl1 (<.;1111<.)n1 et ,1I, 20()5) 

·r lie ,1ssoci,iti(.>Il 01· CLlrreilt \\ liee,e ,, ,tl1 tlll)tllLl Ll�11111J11e�� t''\J)LlSttre "'ec111cll lro11gL1 i11

cl11·1ct J 
· 

1 1 111 tli,� 1� )1-111.�r, tl1t· l11gl1e�t l)I{ \\i.ls lt)ltllll 1·cl1 bL>tl1 t: \l)O�ur\::!S. 111re11 t le.ill 111 ,tl <> e')ce11t� .... ... .... -
a11t)lli ·r ·t J 'lltull <>f ,, liecze ,, 1tl1 ct1rre11t tl1�111 \\ 1t}1 · ·c\'t:r' · c�j)t) ttre \\,lst s LI 1. ;.1 str(>11ger ,1ss<><:ll 
lou11d J> I ·1 I , J ll) Jllllllltl(S1)le11l!ler et ltl,2002). 111 Ulll>lesc�r1ts, lilt'111 \.LIS�llll1 C 1 1  L re11 e.\: J)ll�t' ... 

�tr011 . . 1 
. 1 Le \\·ts l>tll) ec.11 l, exf)llsltre, a� ,1lsL> tt,u11ti h) L>tl1t·rge':>t r1sl,. J,1CtL>r f l>r l[t\'lllg \\ 1ee · ' -

aLitJ1 . ·(I . . - . l h !llf }1(1, till! ,, l1ec'Zc' ,1ft�r eXJ)O!:ittre 111 tl1t: lir t ) t·1.,r01 � .,,Ill el ,1) 2()()2 ). 1\ s1g111 t1c,111 r is � 
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of life was also reported by Belanger el al on infants at risk (with an older asthn1atic sibling) (

Bela11ger et al, 2003 ). The relatio11 bet,vee11 ex1Josure a11d ct1rre11t astl1ma was sin1ilar for 

children and adolescents. According to Si1noni el al, only early exposure seen1s to be the

stro11gest risl( factor fo1· ha ving astlm1a (Sin1oni et al, 2005) ,vl1icI1 is also consistent with the 

ti11dings of' Forsberg et al, ( 1997) vvl10 reported a 1nore consiste11t association of asthina \Vitl1 

tl1e ex1)ost1re i11 tl1e fi1·st two yea1·s of' lite. 

A case-co11trol st.tidy 6)1 Willia111s011 et al ( 1997) t1sed independent assessment of ho1nes 

along vvith SJJiro1netry a11d qt1estion11ai1·es. It ,vas cliscovered tl1at botl1 astl1ma patients and 

co11trols te11clecl to t111cler1·e1Jo1·t cfa111p11ess. I11 tl1is study, a sig11ificant association was found 

bet\\'ee11 se,,erity of' astl1111a a11d total da111p11ess a11d total 111old sco1·es. Tl1e greater the 

da1n1Jness 01· 1110J cl i11 tl1e l10111e, tl1e greater tl1e severity of astlu11a . 
• 

R)1la11der et al( 1998) stt1cliecl t,vo scl1001s i11 Sv\'ecfen-one tl1at J1acl a docu1nented mold 

proble111 '-111cl 011e tl1at l1a<.l 110 111olcl tJrobien1-to 111easl1re tl1e effect C)f' 1nold on air\vay 

infla1111nr1tio11 a11c.l atOJJY i11 scl1001 cl1ildre11 i11 tl1e first to fi11J1 grades a11d rep<.1rted tl1 "1t t11e 

i11cidence oJ' resJJir,1tory sy1111)t<)111s \v,1s J1igl1er i11 t11e tJrol1Ie111 sc11ool t11J11 tl1e control scl1ool 
regardles� ul' c11ilc.lre11 's atC)f)ic st,1tt1s. I Io\Ve\1er, ntl)J)ic cl1ildre11 i11 tl1e 11roble111 school had
111c)re 1e�JJ1ralc>r) �) 1111110111s -�11ecii1c,1lly, cot1gl1 \\ ith <)r \\ 1tl1ot1t pl1leg111 . dry cot1gl1 <lt r1igl1t,
01 l1oa1 ')e11e.'.)'::> -tJ1(111 <.lic.l eitl1e1 tl1c ,JL<111ic cJ1iJLlrc11 111 tl1e Cl111lr<..)I schot)l <..)r tl1e 110n <1l1.)pic 

cJ1ildre11 i11 tJ1c: proble111 �cl10()! 

5.7 J>rcscr1cc <)t· pct\ i 111·cl:1tio11 t<) ,1�fl1r11,1 l�pi�ollc� 

/11 tJ1e J)re.'.)eill '-llllll\. 111<)IC l>f tile c,1<.,e'>( .14 4° o) ,,ere l-..ecp111g J)tts ,ls [lt tl1e ti111e tlt· tl1c <.lat�1
� 

coJiecti<)Jl as (ig,iiii::,t �5 53/iJ t)1. tile l't>tltr<)I� 1 111s ':>t1ggL·�t� tl1,1l tl1t· 111e-.,e11c<..' t>l J)el� ,n tl1e

l1ou:::ie 111;.1) ciggr (l\',tle tJie Ll>lltfilit,Il L>l. ,1stl1111t1l1L Ll1ilLl1e11 1111s 1s s1111il"11 l() lhL· 11r1Ji 11gs t>!'

AJJell)erg el [ti (2(J()l) \\ ll<..) J)erJt)tlllc<..J ,1 �\.sle111�1t1c rc:,ie\\ lt> S)r1tl1esiLe tht· e\ itlt·r1Le Llt.tl,�

eJ1'ect 1· · ti 11 )Ill .. <.)rl tlie risk t)f ,t.�111111,1 ,t11<..l ,1 'tl1n1l1-rel,1te<..I s\ r11 11ttltllso e\J1ust1rc tt) J)els 111 1e ( c -

'fhev 1 t ·t · 111crcJ"es 1l1c rtsk L>1. ,1sth111"1 �tJlti \\ ht.-tL.i11g i11 tllJ�·r
J COile Ltded t11[ll e)\J)OSllfe l) J1t .s 

cluJct ( . I 'IJ lllllfer 6 \'Ctlf.S. I his is als() C()OSl'>lt'lll \\ 1th tl1e fi 11Ji 11gsre11 ..,,,.6 years) bLil ll(>t 1r1 c 11 ten 
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of Kerkhof et al, 2009 which reported that children with pets had 1nore frequent transient or

ii1(er1nitlent ast11111a sy1npto1ns. 

I11 co11trast, I1oweve1·, t11ree col101·t st11dies p1·ovicled evidence of a lower risl< of astluna amo11g 

cl1ildre11 ex1Josecl to }Jets in ea1·ly life co1nparecl vvith u11exposed child1·en,(Hesselmar et al
,

1999; Nt1fstacl et al, 2001 ).A longittidinal bi1·tl1 co11ort st11cly in No1way clemonstrated a 

redL1ctio11 i11 tl1e oclcls of asth111a at 4 yea1·s ot' age a1no11g cl1iJdre11 wl10 \Vere exposed to pets in 

tl1e l10111e \vl1e11 tl1e cl1ild vvas bor11. (Nafstacl et al, 200 I) In a JJrospective birth cohort study, 

li\1i11g i11 a l1ot1sel1olcl witl1 at least I i11cloor dog at bi1·tl1 was associated \Vitl1 a lower

ct1111t1lati\'e i11cicle11ce ot' !'_reqt1e11t \Vl1eezi11g cl11ri11g tl1e first 13 )'ears of life (Reines et al

2001 ). Ot11er st11cf ies l1ave also fo1111d tl1at i11dividt1als Jiving wi t11 a pet have signi fica11tl y Jess
.

astl1111a or less severe bro1 1cl1ial I1yJJe11·esponsive11ess (Wit11e1·s et al, 1998, Dekkers et al,

1991 ). �fl1e role ot� eXJJOSL1re to pets i11 cl1i lcll1oocl asth1na see111s to vary Vli tJ1 geogi·apJ1ic 

region, l1ecat1se cl1ild1·e11 wit11 astl1111a te11d to beco111e se11sitized to local allerge11s (Wood et 

al, 1993:1'v1,lrti11ez et al., 1995). I<.ece11t e1)ic]e111iological stt1clies l1ave sl10\\11 an increase in tl1e 

prc\'ale11ce oi' �1stl11na a11cl ,1Jlergic (liseases. A111011g etiological factors, tl1e don1estic 

en\ iro11111e11t anc.l, ir1 11nrticL1l,1r, pet o,,111ersl1i11 111ny be a i1art of' it. �fl1e re]4-1l 1011�l1ip bet\\ een 

se\ 1:ril) 01· astJ1111a a11c.l J)ets is stiil t111cJear. 

5.8 E1'fccts of· �ti,· <Jt1,1Iit)' (,11 ,tstl1111,t 
�f I1is \, orl( re\'tttletl 111,11 tJ1� 111et1 1 l111 cc)11ce11tr,1t1L)I1 L)1- tl1e 11L1r ltl ti late 111.1tter i11 tl1e l1t)Illt:'::i t)t·

tl1e ft5JJor1Je111.., \\,l� J1igJ1er ,ltlll>llg tile ct)Jllrt>f'){ 1-l 7 �tg 1111 ) tl1,1n tJ1e c .. 1se�( �8 75 �tg/1n3)

ar1Ll tJ1is ,]j�() lell \\ 1tf1111 ti le f\�tllOlltlf <..,t1itfel111L' Li111it ( �(ii ) ()f �5l) �tg/111,. ['111� n1,l} b�

attribt,table lo tile l�tcl tlii.tl tlll>.sl t>f tl1e t.·,t�e� l1,1J l11gl1rr p,Jre11t1.1I t'lfttL .. tlit)nJl st .. 1tt1s .. ts

co,np,11ecl \\itJ1 tfie C<)lltrol\, 11�11ce 1.l cle1.111c1 ,111tl 11c,1tc1 e11\ Ill)t1111er1t. t\1,t>, tl1e c,t\c'� be111g

U\\ure 01· tl,eir �l1.tle 01- lieltllll letltl t<) gL't r1tl t)i �111) tl1111g tl1:1t lt>ttltl aggr,t\',1te the Cl>c1dit1011s.

lfo\,\'e\e ti' . . ·1 l (I)\ L'Ollll llLtcJ Ill '°)\lll1t'\, �\LISlrali,l, ifl)lTI 1990 tl) l9l)� \\l11Lll
f l l S IS S 11111 ,lJ O ,l S l L ,., • 

i11d1cat I - 1 11 t 1 ltrle 11111ict1l,ttL ( l )\ 1 � () ) 011 ,1.stl1111,1 l10�111talizutit>11 ft>r�c 110 s1g111 1c:111t e �l � o 1. 

botJ1 ·J ·1-• 1 1 l \ I ·ttiJ\ 1·, L)tll 1111 111111gl1u111, l:r1gJ,111tl ( \\ t>rLlle) el �11, J ()() ) c 11 ure11 [lllt ,ll LI t � , lll>l 1er � . '

,vh ( 1 JU.LJ ,1g 1113 )C:XLeetleJ the le\els t,>t1r1cl i11 I t)flll1ll) ,, 11.._fere tl1e 111,1x1111L1111 le\el (>1 J)�1 1 t 
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Seattle ( Scvvarlz et al, 1993)) by over 30%, also s110,,·ed no signi fie ant effect of' Pl\!J Io 011

astJ11na 110s 11 ital i:1a ti 011. 

Ne,1crll1c lc)s, tlie I CSLI I ls 11·0111 a r1L11nber of otl1er stL1d1es are al variance ,vitl1 tl1is report.
Sigr1itic,11it (.;fleet� ()f I>M 10 ,1nct fJj\;J 2 s \\ere loL111d in Seattle, ,,vit11 estin1ated relative risks ol'
l .05 (I () �Lg/111] ) ,1r1cl 1.()4 ( I 1.8 �Lg/111 3 ), respectivel )· ( ivlittlen1an et al, 1995 ). Tl1ree ti111e
seric� ,-111(11) �c� ct>11(ll1cletl i,1 tl1c ">tlrne ,1rc,1 foL1r1cJ sigr1ifica11t et·tects of' Pf\11 2.0 a11d Pivl 10
<>11 ,1�111111,1 c111crg1..:11c)' tlCJJart111<:11t , 1s1l� l(>r cl1 1lclrcr1 )'Olinger tl1a11 18 )'ears old Norris et al,
J t)CJtJ) i.lllll ,1tlt1lt:-, )(>l111ger tl1,111 65 )e,11':> t>lc.1 ( Sc,.,,1rtz et al, 1993) , ,1nd on cfecreasecl lu11g
1 ·u11clitl11 ll>r cl(:111<:11ltlr) 1cl1t)(ll cl1i!Jre11 ( l(tle111g ct nl, 1991 ). Strc)11ger ef,tecls ot' I>M I 0 
rcl,ttctl ll) ll')(l1111,1 l1()SJ)Jlltl1/,1lit)r1s t)f L'r11ergc11c) lt.)0111 \ is1ts \\'ere i.tlS<) l<.)t111cl i 11 l.Jtal1 Valley ( 

l)l)JJe, J lJlJ I) ,111LI i11 S,1111.1 ( ll1r.1 ('t)tlill) ,( .1Iil1.>rr11,1 (l 11)�ell et DI, I ()97). 1-\ltl10L1gl1 tl1ere is 110

cle,1r L'.\J1Il111,tliL)t1 f1.)1 �L1L·l1 li Lft�L·rer1,111c\ regltrLl111g tl1e i11llt1e11ccs 01· PM 1 0 a11cl PI\/12 5 011 

astl1111l1 i 1c )Sf)i t:1 Ii 1l11 i ( 111s, tl1L· 1 e.1 \t)Il� r11.1j i11c I Lille \',1ri,tbi I 1 l)' i11 pO{)L1latio11 cl1a1·acteristics, 

11,1lt1rl1l S) stc111s, ,111tl tl1c Ct)lllJ)lL·\ 111i,tt1rc <)t· fine JJ,1rticles ,,,itl1 a difiere11t level n11d 

co1111)ositiL)I1 t)\ er ti111c ,111LI �J),IL'c. 

J )rt>Llt1cts lll. i11tltlt)r L'u111l1t1stiL)Il, st1l·I1 �ls 11itrt1ge11 cJio:\itle fr(1111 g,1s stoves flncI \VooJ sr1101\.e, 
lllil) i11crc�1�c I l'')J1ir�ltt1r: l11 !erg)' 111 11cl)J)le \\ itl1 (1sll1111(1 (1 Iazt1cl1a ct al, I 983 ), bt1l e\1ide11ce 

fc>r ll1ii.; is 11()( Cl)l)CILISi\ e. 1\ltJ1t)llgl1 tl11s Stllti)'' tlisco,,crecl 110 clii1erc11ce i11 ll1e co11ce11tratio11

L)I 11itroge11 tltc),illc j11 t!1e l1etlroo111 l111ll Ii, 1i11g roo111 of· bot11 cas�s n11<l co11trols, tl1e 

co11ce11lrittil)Il \\i.lS l,igl1er i11 tl1e 1\.itcl1e11 01· tl1e cases (0 .02JJp111) co11111arcll \Vitl1 t11e co11trol(

0.01 JJp111). 'I lli� 111igJ1t l)e l1.s restilt c>f' Lls,1ge ot· Gas co(1l\.er a111ong tl1e cases a11d tl1 is is

co11sisteiit \,, itl, tlie iiriLlirigs 01· })lllJa et al. (2()04) a11tl J)()11so11b)' et al. 2000, 200 l \\ 110

re11orte(.i tl1�1t e:\J)OSL!re to gas l1eaters ,111<.I 3j)j)lia11ces i11 i11frtncy \Vas tot111tl to be a l isl\. for

\\i}1eez1•11g tl I l O 1 ,111· ,11 11y1Jerres1Jonsi, e11ess in scl1001-aged cl1i ldre11. I11ta11ts at
, �lS 1111,l, [111( )I" I C '-

l1igJ1 1-1·l·l 1- 11 1 ·::. �,·pose"(! to J1igJ1cr le, els of' N()2,-but le\1els \\hich ctt1·re11tJy
0 \ or r1sl 1111L1 \V 10 ,,,e1 e c,� 

are 11 t 'd l 1 . 1- 1 11,1c1 ii1crerise(l cla)'S ot' ,,,J1eeLir1g ,111tl sl1ort11ess ot· breatl1o co11s1 crcLI L<.) )t.? 1a1111 Ll - , ' 

acco,d· 1 1. ,1 I ,,1rriet! ()ltl b); \ ,1n Strie11 el a].( 2004 ). Also, SJ1i111a anti111g lo t 1� rc11t1rt Cl �1 s Lit y c, · 

Acl·1cl · (?O( .) 1 1 . , ,1 )Ol-·tgcd cl,iltlre11, i11creasecl levels l)l'N02 ,vere ,1ssociate(i' ll .... 0) rCJ)t)rlet t 1L1l 111 SL: l( C 
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with increased bronchitis, \Vheeze. and asthma in girls but not boys V/hen unflued gas 

healers 111 schools were replaced, N02 levels decreased by t,vo-thirds, acco1npanied by 

significant reduction 111 both day tune and nightti1ne asthn1a syn1ptoms (Pilotto et al, 2004). 

Ilovvcve1 , C<>11trc>llcd exr>o\L1re Sll1dies ol- Sl1bjects \Vitl1 astJ1n1a ha\'e pro(lt1ced i11consistent 

rcsltlls reg,1r<.li11g ll1c ,1l)il1ly c>t N<)2 tc> e11l1,1r1c<: 11011SJ)ecific air\\'ay respo11si\1e11ess, \\ itl1 son1e 

e\1icle11c<..' (>I. 1.1 �t,l)gr<1l1r> \v1ll1 111crc�1sc:<.J sc:11siti\1ity (fl,tLt1cl1a et c1I. 1981, 13nt1er et ,tl, 1986; 

I.Ji1111 cl ill, 1 ()8(): Vlc>\l1cr1i11 cl ,11, 1987; f{()ger et ,11, 199()). IJin1ited (iata t1·01n 

c11i<.lc111ic..>lt>gic�1I slt1c.lic� ':>t1ggl.'<;l tl1�1l C\J1c>�t11e l<> l1igl1 le\ els ()f, NO� 111 �1) l1e nssoci,1tecl ,vitl1

act1le tlecrc111c11ls 111 IL111g 1·t1r1ctic>r1 i11 �L1l11ecl� \\ itl1 ,l�ll1111'-1 ( l,eb()\\ itL ct al, 1985; G0Jdstei11 et 

al, 1988). 

S()2 l1[1s L'lt:�1rl)1 l1cL'll �ll<)\\'11 ll) i11Lll1CL' ,1ct1te l11t>11cl1c)<..'<.)t1str1ctio11 ir1 �1stl111 1alic Sl1bjects nt 

co11ce11lrttlil>11s \\L'll l)L'lL>\\ llltl\<..' 1�t!Lt1reLI lL) i11Llt1cc tJ1j:-, respo11se i 11 J1enltJ1y SL1bjects 

(Sl1e1)J1rircl ct ttl, J <)8():l,i1111 et tll, J <.)87). l lo,,e,e1 ll1is sLL1cl)1 sl10\\S 110 sig11ificn11t clif1�re11ce 

i11 tl1e 111cLli4111 co11cc11t1�1liLJil tll S(), l1111 <.>11g tl1e Ccl�es a11cl cc111tr0Js. 

5.9 J >t·1·cei,t·<I ,1stl1111,1tic s�'Illflt<>111s :1111<>11g tl1c r·rs11<Jn<lcnts 

'f'l1c OtllL'L>111c (>1' t11is sltt<.I\ re, cc.lletl tl1at tl1e 111<.)st co,111 11011 S)t11pto111s of astl1111a repo11ecf 
• 

n111c)11g tl1e c�1scs ,,ere Ct)tlgl1, C()!tl [111cl <.iii'iict1ll) v\itl1 breatl1i11g. Tl1is is si111ilar to a stL1t[y 

c<trriccl l)llt L1, Jl:icJ1l1rricr ct <.ti. (20()7) \\1 110 reJJOrted tl1at i11 111ost c,1ses o1, JslJ11na i 11vol\ i 11g 
-

J)resc11t)t>l-ttgcLl cJ1iJtlrl"'l}, tlJt.: 111t1i11 e.x1Jressio11 t>1' tl1e clisease is a rel,1li\1ely st1dclen

(lcterior,ttil>Il j 11 lie�lllll stiltllS, ttsti�ill) ,1ssoci,1letf \\1itl1 � colti tl1at resL1lts in signs oi., air\VU)
obstrt1ct it)Jl, COLtgll, ,111ll \\ t1eczirlg. Also, f(oo11111a11 el al, 200 I i1 1 l1is stttdy reporte<.i tl1at i11
11rescl1ool clii }cireil astJ1111�1 sy,11111011 1s are \,,l1eezi11g, sl10 1·t11ess ot� breatl1 or (l)'sp11ea.
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CHAPTER IX 

'l l1i� �lt1<.I\ ,l\\e'i\t:(.I tl1c Cl1\'il"()l1111e11t�11 11sl, !aC{()f'S \\ l11cl1 11[1\'C J)Ote11li,1I-.; for i11tlue11ci11g the 

(lCL'L11 re11l·e <>I ,t'-ill1111,1 ,1111<)11g cl1ilLlrc11 i11 lh,l(l,111. (.)L1e�l1011a1res a11d ol)ser\,al1011al cl1ecklisls 

\\1cre LJ"lt:ll l<> Lleter111111e tl1l>Se ell\ ir<>11111e11t�1I 11-,k l,lLlt)r� \\ }1icl1 C<)ttl<l i11tlt1e11ce tl1e 

<lCLt11rc11l'l' <ll ,1stl1111c.1 111<>11g till' �t1l1jcLt'-i \i1 111ll11il<lr111g CL}tltfJI11e11t� \\tie als<.) tised Lo

tlct�r111111c tl1i: lc\'l'I lll. S<>llll' e11,·irL)ll111c11t,1I 11tlllL1t,111l':> (st1l 1)l1t1r <.li()\.iJe, 111lrogen d1<.>x1<le, 

cl11 l1011 111<)11<>\ 1tll· �111LI !)�11 t1L t1l�1ll' 111�1tlL'r) i11 tl1e l1tl111es <.>l. tl1c pJ1 LiL-i(),111ts. 

l'l1e 111,1jL)r 111 t>j1<)1l1L>11 L>I till' l'Ll'-iL'� \\L'JL' 111t)rc l,11L)\\ le(lge,.1ble al1ot1t astl1111a tl1a11 tl1e co11trL1ls. 
1·11i'.i tllc.l\ l1c t!ttl' tt) tl1c ll1Ll tl1�1t tl1c c,lSL'S Llt1c lo tl1eir state of l1ei1ltJ1 l1ad recei\.etl 111ore ., 

e11ligl1lc11111c11l .111LJ c<.lt1c.1t1t>11 �1l1l)llt Jstl1111.1 o, e1 ti111e tl1l111 tl1c C<.)11trols. 

·111i) 1:,ltttl\ rL'\ L'�tlctl tl1l1l tl1crc .1re lllt)rc et)i�ollcs ot· tl�tl1111,1tic ilttacl(s dt1ri11g tl1e rait1) senso11

tl1,111 i11 ll1c Llr, ')etlS<)I1 . 

�I lie t)lllct)t11l' t)t· tlli) �ttill) re, �1.ilc(I tl1t1t i1l1re11t�1l s111t>l(i11g, 11101(1 gro,\ tl1, prese11ce <Jf. tJet�.
,111<.I tlllcrg)' ,ir1.: tJ 1� ci,, ir<Jtlii1e11t(1I risl, fl1ctors \\'}11cl1 ,1re asSl)Ciated \\ it11 tl1e occt,n·ence ot·
H!-i{l1111,1. It \\tlS lllSL) t)b�L'rve<J ii, tt11s \\ Ori, tl1at 111ore of tl1e cases live close to 111llL1'>t1ie� a11Ll
1:1r111 SLiggec.;titlg tlilit JJ<)lltittltltS tlt1(1 j)Olle11s !'ro111 tl1csc sites cot1ld 111llt1e11ce the occtirrence 01·
clSlli111t1 an1<)11g tl1e�e c,1sc�.

·111e j11 I ti t \\ ,15 C'ltriell ot1l 111 the l1()n1es o1' tl1e 1)a1 tici11a11t� re,,ealed a<.. tll)t ,11r 111l)t11to1111g 1a , ' 
l11gfie. , f' NO · tl1e l 1· tclie11 01· tl1c c,1se� than tl1e co11trols. fl1is c,111 11ot L1e1 co11ce11lr�1t1011 o 2 111 \. 
l111c011 1 . 1 1 1 1 t 1 · liet· J)f'l)pl1rtic)n L11. tl1e cases as co111pa1 ed \\ itl1 tl1e co11trolsn�cte<. ,v1 t 1 l 1c ,1c l t 1,1 11g 
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v,,ere t1sing gas as a
. 
coolcii1g ftiel tl1tis suggesti11g tl1e possibility of linlcage between ��02 a11d

tl1e occL1re11ce of astl1111a. 

Majorit)1 of' tl1e cases repo1·ted allergy to dt1st. Hovveve1·, the i11 door air quality n1onitoring

that vvas Cc.11·ried 011t in tl1e l1ornes of the participants revealed }1igl1er concentration of 

particulate 111atter in tl1e l101nes of t11e co11t1·0Is tl1an the cases. Tl1is n1igl1t be as a 1·esult of' the 

fact tl1at tl1e case� bei11g se11sitizecl a11d ecl11cated abot1t tl1ei1· co11ditions tend to tal(e 

precautio11s by l(eepi11g tl1eir e11vi1·011111ents free of clusts. 

Also tl1e stttciy revealecl tl1at 111ost of tl1e cases co111e fro111 J1igl1 socio eco11omic group, hence 

a clea11er ,111cl 11eate1· c11,1iro11111c11t. 

Althot1gl1 t11is stt1cl)' revealecl tl1at allergy to dt1st l1as grent potentials tor t11e occt11Tence ot' 

astl1111a 1't1rtl1er researcl1 is 11eeclecl to ascertai11 tl1e li11l< bet\vee11 pa1iiculates n1atter and the 

occt1rrer'ce ol' a.)tl1111a. 

T11is \\'Ork re\'ealecl tl1at 111ore ot· tl1e cases J1ad l1istor)' ot' astluna tl1a11 t11e controls tl1us 

suggesti 11g t11e p<.)�si bi 1 i ty O 1' a11 i11le1·1)lny betv\ ee11 e11 \ ironn1e11tal tnctors ,1nd genetic tac tors

i11 t}1e occL1rre11ce 01· �tsl11111t1 ,1111c)11g cl1ilclre11.

6.2 J{cc,,111111c11ll,1ti<)Il\ 

I 

-·

3 

4 

·r-l iere sll(>�rltl l,e ,tc.lelJll,lle J1e1.1ltl1 eJL1c,1l1t>11, ,1,, t1re11e�� 1.lJlLi 1.lLI\ OL .. IC) i11 L)rJer to
· 

I , J· 0 \I_. lge ·tl1tJLll 111LIL1L)f �111cl tllllLIL>L>J ,11r lll1.1l1t1cs111cr�ase 11e<Jf) e s ... 11 \ tl 1. 

I l. 1· L' 11 egi\ er� tJ1 cl1illlt �11 \\ 1ll1 �stl1111�t --,J1ot1l<l bL·I >reg11,111t ,..., <J111c11 itJlL J),1re11 s <> , 

11,1rticL1J"1rJy e11c<>t11 ,1geLI 11<.)l tL> �,110l\e 

I 1, 1 eJ t1c,1li11g 11�1t1e11ts a11Ll pl'L)\ iJi11g lt)OI� f<Jr IvlL1Jt1i�lceteJ 11rt1g1 ,1111� t lilt ()LLIS ()I

II t· 1ts l1�e �O) 5110L1lcl b� 111troduced.redLJCIJlg eAp()Sllle lt) g,t�e()ll'.:> J)O ll ,lJ • 

11,�altli eLl ticatiLlll ,111d ,1,, ,1re11e�s (Jtl prc\'e11tit)11 �ltld'J'J1ere j S 11eeJ for c.lLleLI llJlc '"' 

111anage111e11t 01· a�tl1r11J 
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5. More rese·arches should be carried out lo identify environmental agents that protect

agai11st astl11na. 

6. l
"'
I1e1·e sl1oulcl be regula1· 1no11ito1i11g of a1nbie11t air q11ali ty in the homes in order to 

recltice tl1e ex1Jost11·e ot' cl1ildren to gaseot1s poll t1lat1ts. 

7. I11deptl1 resea1·cl1es sho11ld be carried 0L1t to JJrove t11at elimination of indoor a11d

011tdoor ex1Josu1·es to e11viron111e11tal factors lilce 1nolcf, pets a11d gaseous pollt1tants 

,vill rest1lt i11 lowe1· rates ot' cl1ildl1ood asthn1a. 

8. Gover11111e11t a11d otl1e1· stalcel1olcle1·s shot1ld e11sL1re tl1at inclustries are not cited close

to resiciential a1·eas. 

9. Pare11ts sl10L11ci avoid lceepi11g }Jets inside tl1e sa1ne b11ilding with t11eir cl1i ldren,

instead pets shotllci be lcept i11 a separate building far away from tJ1e residential

places. 

10. P,1re11ts sl1ot11d be very caren1l 11ot to ex1Jose tl1e cl1ilclrer1 to gas stoves and \vood

sn1ol(e CSJJeciaJ}y ,lt i11ia11C)'. 

1 l. I(ee1)ir1g ot· iar111s nr0Lt11cl tl1e J10111es sl1ould be discot1raged, also bt1sl1es arot1nd tl1e

rc\iuc11ces sl1ot1lcl be cle,1recl as ol1e11 as JJossible becat1se of 1-1olle11s. 

I 2. r t1rtJ1er rese,1rcl1 sl1ot1lcl be carriecl ot1t to ascertain t11e li11k bet\\een particL1lates 

111,Jtter a11c.l tl1c occt1rre11ce c>t· ,1stl1111a. 
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APPENDIX 1 

ENVIRONMENTAL lIEAL .. fI-l SURVEY 

QUES'fIONAil{E ON 1,IIE ENVII{ONMENTAL RlSK FACTORS WITT-I 

PO
r

J,EN'J'f ALS FOR INFLUENCING TI-IE OCCURRENCE OF ASTI-IMA AMONG 

CfIILDIIBN IN IBADAN, NIGERIA. 

Dara111ola Ft111111ilola Mod LIJJe is 111y 11an1c, I a111 a postg1·adt1ate stt1dent with specialization in 

E11,1iro11111e11tal I-Iealtl1 i11 tl1e Depa1ir11e11t of' Epicle111iolog)', medical statistics and 

e11, iro11111e11tal l1ealtl1, fact1lt}' ot· J)t1blic I-Iealtl1, U11iversit)' of' Ibada11. I an1 presently can·) ing 

ot1t �1 rcscarcI1 title({ ··1:11viro11111e11tal Risl< I.;-actors \\,itl1 Potentials tor lnilt1encing tl1e 

Occt1rre11ce <)1. 1\stl1111a ,1111t)11g C'l1ilclren''. TI1is researc11 is pt1rely tor acade1111c 111111)ose 1'11e 

fi11(l111g� o1 tl1is rese,1rcl1 \\'ill lJe of i111111e11se benefit in redtrcing tl1e occt11·ence ot· c1stl1ma 

Jl11L)l1J Ll1illlre11 l)le,1se be 1i·ee tt) ex1)res� )'Ot1r opi11io11s ,111ci I asst1re )'Oll tl1at ) otir respl)n�es 

\\ 111 l1e kt:J1l CL>11liLle11ti,1l. '111,1111\s 1t)r )'Ot1r co C)J1eratio11 

l11strt1clil111s: J'Iertse �ttl'>\\er tl1e f()llt)\\i11 <.Jt1esl1t)Jl", l1) tick111g ,111) 01· tl1e c.llte111�1l1\ e re::,por1::,es 
tJr Iilli11g tl1e !)!�1111� SJ),tces, \vl11Ll1 ,lf)J)lie!:> tt) )<)LI .t� tl1e c,1�e 111,l) be 

\l ( 1 llJ\ /\ · S<JC I< )-f)1��1<J<1l{ \l'I Ill Ji\J tJI{0.l \ 11()\i 
1. 

2. 

3 

4 

5 

Age (1n years) .... .... ............................ 

Sex 1 Malef 

[ t t1 n , c gr o u rJ 1

(,pcc1fy) . . . . . . . . .. ... 

J 2. Female[

Yoruba[ 1 

• • 

f<ef 1g1or1 1 C t1 r, <-t I an I t y [ ] 

Ott1ers(SJJec1fy) . . • •• • 

Educat1or1al level 1.None( ] 
Secondary( ] 

J 

2 Ibo[ 

2 l�lam( 

2.Nursery[

) 3.Hausa[ J 

] 3. rrad1t1or1al[

J 3. Pr i n1 a r y [

6 Educational status off ather 1.None( ] 2.Pr1mary( ) 

J J 
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• 

7. Educational status of mother 1. None[ ] 2.Primary[ ] 3.Secondary[ ]

4. Tertiary[ ]

8. Occupation of father l.Civil Servant[ ] 2.Business[ ] 3.lndustrial worl<er[ J

4. Se If em p I o ye d [ ] 5 . 0th er s (specify) ................................... .

9. Occupation of mother 1. Civil Servant[ J 2. Business[ ] 3. Industrial

worker[ ] 

4. Self employed[ J 5. Others(specify) .......................... .

10. Income of father ............................................. . 

11. Income of mother ........................................... . 

12. Family size ............................................ . 

13. No of brothers ......................................... . 

14. No of sisters ............................................ . 

SECTION B: FAMILY AND SOCIAL HISTORY

15. Do your parents smol<e? 1. Yes[ J 2. No[ ]

16. If yes, which of your parents? 1. Father[ ] 2. Mother[ ] 

17. Does any other member of your family smol<e? 1. Yes[ ] 2. No[ J

18. Did any of your parent smoke when you were born or were young?

1. Yes[ ] 2. No[ ]

19. Is tt1ere any history of asthrna in your family? 1. Yes[ ] 2.

20 If yes, who? 1. Father[ ] 2.Mother[ ] 3. Siblings[

4. Grandparents 5.0thers(specify) .......................... .

SECTION C: KNOWLEDGE ABOUT ASTHMA

No[ 

] 

J 

21. What causes asthma? ................................................ .

2 2 W h a t d o yo u t h I n k e n h a n c es t h e o cc u r re n c e of a s t h n1 a ? ................................ .

23. Do you agree tt1at smoke, dust, mold etc. causes asthma and other respiratory

d1seases1

1 Yes[ ) 2 Nol ]

24 Do you think asthma can be prevented7 1 Yes[ ] 2 No[ ] 

25 If yes, how?.................... . . .................. .

2 6 W t1 at a re t t, e s y m p to n1 s of a s t h m a 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . .................... .

27 Which age group 1s mostly affected with asthn1a? l.Ch1ldren <5 years[ )

2 Children >5 years( } 3 Adolescents[ ] 4 Adults[ ] 5 Aged people[ ) 

6 Ott1ers(spec1fy). 
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28. Can asthma be cured? 1. Yes[ ] 2.No[ ]

29. How can asthma be cured? 1. By using orthodox medicine 2. By using herbal

n1edicine

3. Others(specify) .................................. . 

SECTION D: ENVIRONMENTAL HEALTH CHARACTERISTICS 

D1: HOUSING STATUS 

30. Age of house ........................ . 

31. Type of House 1.Bungalow[ ] 2.Duplex[ ] 3. Storey building

Others(specify) ............... . 

32. No of rooms ................................. . 

33. No of persons per room .............................. .... . 

3 4 . N o o f w i 11 d o w s ......................................... . 

35. Duration in residence ........................................ .. 

36. What are your floors covered with? 1.Carpet[ ] 2.Rugs[ ] 3. Wood[ ]
4 Tiles[ J 5.Not covered[ ] 6. Others(specify).

37. Indicate which room has which type of covering.

Room 

Living roon1 

Master's bedroom 

Children's room 

V1s1tor' s room 

Type of covering 

•• •• •• • • •• •• •• •• •• •• • • •••••••••

................................. 

••••• •••••••••••• • • • • ••••••••• 

• I I I • I • • • I I I • t I I I • t • • t I • • • I • • • I 

38 l1ow often do you clean the floors? 1 

3 l hr1ce a week[ J 4. Once a weel<[ 

Once daily[ ] 2 Twice daily[ 

] 5 Once a month[ ) 

6 Otl1ers(spec1f y) . .... .......................... . 

39 l1ow do you clean tf1e floors? 1 By sweepir1g[ J 2 By scrubbing{ ]
3 By n1opp1r1g �1itl1 water{ J 4 By sweep1r1g and mOf)p1ng{ ] 

5 0 t t 1 er 5 ( s IJ e c I f y) . .. . . . . . . .. . .. . . . . . . . .. 

] 

40 Wr 1t ,af ety precuut1ons do you Corry out when clt1ar11r1g? 1 Wear r1ose masks( J 

2 Wet t tie floor{ J 3 Or)er1 t 11 e w1 ndows[ ] 4 No prec.au tion is take,1 [ J 
S Ot�1er5(spec1fy) ..... .. . ..... . 

41. Wl10 does the clecJn1r1g-;> 1 Mott1er{ J 2. Fatt1er [ ] 3. Children[ ) 

4 I f o use t1 e Iµ ( J 5. Se If ( J 6. 0th er s (specify). . . . . . . . . .. . . . . . . .. . . . . . ...... 

42. At what t1n1e of tt1e day do you do the cleaning? 1 Morning[ J 2. Afternoon [ J
3.Evenings[ J 4. Anytime of the day[ ] 
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D2: INDOOOR AIR QUALITY 

43. Wt1at type of cool<ing fuel do you use in your house? 1. Kerosene 2.Firewood

3. Coal ( J 4. Gas [ ] 5.0thers(specify) ................. . 

44. Where do you normally do your cool<ing? 1. In the kitchen inside the house[ ] 

2. In the l<itchen outside the house[ ] 3.ln the verandah ( ]

4. In the room [ ] 
5 . 0th er s ( s p e c if y) .................................. . 

45. How many times do you cool< in a day?

3. Two times[ . ] 4. Once in a day[ ]

46. Is your l<itchen roofed? 1. Yes [ ] 

1.> 3 times[ ] 2.Three times[ 

5. Others(specify) ......................... . 

2. No[ ] 

] 

47. Apart from cool<ing do you use cooking fuel to heat your house during harmattan?

1. Yes[ ] 2. No[ ] 

48. Is your sleeping room far from your cool<ing area? 1. Yes[

49. Do you experience mold growth in your home? 1. Yes[
] 

] 

50. If yes, where do you normally experience it? 1. On the walls[

2. No[

2. No[

]

] 

] 

2. On the furniture[ ] 3.0n the clothes[ ] 4. o th er s (specify) .......................... . 

51. �low often do you experience it? 1. Always[ J 2. Seasonal[

3 . 0 t h e rs ( s p e c i f y) ............. . 

52. Do you use electricity generating sets? 1.Yes[ ] 2. No[ ]

53 If yes, how long have you been using it? 1. <5 years 2. >5 years

3 0 t h er s ( s p e c I f y) ................... . 

] 

54 Does any other person use electricity generating set 1n the neighborhoods? 

1. Yes( J 2 No( ]
5 5 Do you have a farm/garden 1n your residential pren1ises? 1 Yes[ J 2 No( ]
56 If yes, how long have you been using 1t1 ............................... . 
57 What type of plants do you grow? 1 Vegetables[ J 2 Fruits[ ] 

3 TLibers[ J 4 Grains[ ] 5.Flowers[ ] 6 Others(spec1fy) ..................... . 
5 8. If veg et a b I es or f Io we rs, w t1 a t type ? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 

59 Do you t1ave problen1s with dusts in tt1e house apart from during the harmattan?
1 Yes[ ] 2 No( J 

D3: OUTDOOR AIR QUALITY 

60 Do you l1ave ar1y industry located close to the house? 1 Yes 2 No { } 
61 Is there a far n1 Io cat e d c Io s e to t J1 e house ? 1 Yes { J 2. NO ( ]
62. Does your house face maJor road? 1 Yes ( ) 2 No( ] 

63. If yes, 1s the road tarred? 1 Yes[ ] 2.No [ ]
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D4: EXPOSURE TO HOUSEHOLD ANIMALS AND VECTORS 

64. Which of these pets have you had in your house in the past 12 months? 1.Cat( J

2. Dog[ J 3.Goats[ ] 4.Poultry[ ] 5.Nonef ] 6.others(specify) ............ . 

65. Do you l<eep any of these pets presently? 1. Yes[ ] 2.No( ]

66. If yes, which animals? 1.Cat[ ] 2. Dog[ ] 3.Goats[ ] 4.Poultry[ ] 5.None[ ]

6.others(specify) ............ . 

67. Where do you l<eep them? 1.in a separate building[ J

2. In one of the rooms in the house[ ] 3. In a cage[] 4.Left free[]

5 . 0th e rs ( s p e c if y) ....................... . 

68. Are you sensitive to the odor of pets mentioned above? 1. Yes[ ] 2. No[ ] 

69.lf yes, which of the animals are you sensitive to? ......................................... . 

70. Do you experience cocl<roaches infestation? 1. Yes[ ] 2. No[ ]

71.lf yes, are you sensitive to their odor? 1. Yes[ ] 2.No[ ] 

72. Do you experience rats infestation? 1.Yes[ ] 2.No[ ] 
73. Are you sensitive to their odor? 1. Yes[ ] 2. No[ ]

74 Are you sensitive to their hair/fur? 1. Yes[ ] 2. No[ ] 
75. If you have experienced any of the following, please indicate state how long.

In the past 3 months In the past six months Others(spec,fy) 

cJ Dtff 1culty with 

breathing 

b . R u n r 1111 g r1 o s (?

c Cough 1n1� 

d Cold1 catarrh 

e Chest pair1 

f. RasJ1es

g Any otf1er

[ 

[ 

[ 

[ 

[ 

( 

[ 

] [ ] 

] [ ] 

] [ ] 

1 I J 

l [ ] 

J [ ] 

] [ ] 

76 HcJve you ever seen a doctor rcgt1rciing any of tJ1e problem above? 1 Yes( J 2 No[ ] 
7 7 I f ye';), w ti i ct, of t f1 e pro�) I e rr1 s :> .••..•• 

78 ��ave you ever beer1 diagnosed of asthr11a ? 1 Yes[ ) 
79. At wt1c1t age were you d1ag,1osed of Astt,n1a? ... . ..... . . .... 
80 I tow r11ar1y t1rnes were you adn11tted or hosp1tal1zed 1n the last one year because of

Astl1r,1a 1 . . • • • • • • •
• • • • • • • • • • • • • • • •

81. Do you have astt1r11a presently? 1 Yes( ] 2 No[ ]

82 Are you currently taking r11ed1cat1on for asthn1a, 1. Yes( J
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83. Which of these medication are you currently placed on? 1.Beta agonist e.g. Salbutamol[]
2. I n ha I e d steroid [ ] 3 . FI ix o ti d e [ ] 4. O th er (specify) .............................. . 

84. How many times did you have attacl< in the last one year? ........................... . 

85. Did you attend school during those periods? l.Yes[ ] 2. No[ J

86. When do you normally have asthma attacl<? 1. During the rainy season[ ] 
2.During dry season[ ] 3. Anytime of the year[ J 

4. Ott1ers(specify) ....................... . 

8 7. How Io n g d o es th e a tt a c I< I as t? ............................................. days. 

88. How do you feel anytime you have attack? 1. Anxious[ ] 2. Angry( J 
3.Depressed[ ] 4.0thers(specify) ....................................... . 

89. Which of the following are you allergic to? 1. DL1st[ J 2.Smoke[ ] 3.Pollen[ ]

4.Cold[ ] 5.0thers(specify) ........................ . 

90. How often do you eat fresh vegetables? 1.Twice per day [ J
2.Three times a week[ J 
3. > Three times a weel<[ J 4.Everyday[ ] 5.0thers(specify) ................... . 

91. How often do you tal<e fruits? l.Daily[ ] 2.Three times a weel<[ ] 3 > Three

times a week ( ] 4.0thers(specify) ..................... . 

92 How often do you tal<e any of these proteinous foods (beans, milk, egg etc.}? 

1 Never or Occasionally[ ] 2.0nce or twice per week[ ] 3 Three or more times a 

week{ ] 4. Others(spcc,fy) ...................... . 
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APPENDIX 2 

OBSERVATIONAL Cl-IECKLIST 

FeatL1rcs . Prese11t Absent 

�1olcf 

Far111 lancls/ garcle11s 

f>ets

\1 ectors

Electricil)' ge11erat111g 

set 

Dt1 ts 

J'vlajor rL)atl 

I 51110!\e 
I 

D1sta11ce l)t· tl1e coc)!,i11g ,1rea tt) tl1e rcs1Jo11cle11t�' beclroo111 ..................... .. 

\o ot jJe1 �l)l1" J)er l1t>L1sel1olcl ......................................................... . 

No oJ ,, i11clo,\ s ........................................................................ . 

ii\1 e1 t)f tl1e ,, 111(!0,, s .. ............................................................... . 

I )'J)e l)r lltJl)J' ClJ\ tti11g\ .......................... · ·. · · · · · ..... ,. · ... · .................... . 

f(i11tls t>1. Ctlol, 111g f L1el t1sccl ........................................................... .

I j f)e lit· l1l>L1si11g • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

Age ot l1c>tl!:llllg •.

'> t ,t t e u f I I l) tr � 111 g .. 

. . . . 

I) JJL:!> ( ,f I lJt>I tl'>ecl . .

• • • • • • • • • •  . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

• • • • • • • • • • •• 

• • • • • 

• • • • • • • • •  

• • 
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APPENDIX3 

• 

ENVffiONMENTAL MONITORING FORM 

INDOOR 

Living roo111 Bedroon1 T(itcl1e11 

S02 

N02 • 

co 

SPf\-1 

OUTDOOR 

S02 

N02 • 

co 
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APPENDIX4 

INFORMED CONSENT 

M)1 11a111e is Dara1nola, Ft1111nilola Modupe. I an1 a stL1dent of the Deprutment od 

Epide111iology, Medical Statistics a11d environmental Healtl1, Faculty of Public healtl1, 

Uni\1ersity of Ibada11, Ibacla11. I a1n car1·yi11g ot1t a 1·esearcl1 in ibadan in orde1· to find 011t the 

e11viro11n1e11tal 1·isl( factors wl1icl1 have pote11tials for inf111e11cing the occ11rrence of asthma 

a111011g cl1ildre11. I wil 11eed to asl< yo11 so111e questions, please 11ote tl1at yoL1r answers v.1ill be 

lcept co11fide11tial. Y 011 will be given a 11111nber a11d yo111· name \viii not be written 011 the tor1n 

so tl1,1t )'Ollr 11n111e \vill 11e,1er be 11sed i11 co1111ectio11 ,vitl1 a11y i11for1nation )'Oll gi,1e.

Dt1ri11g tl1is exercise, yo11 ,,,ill be gi,1en so111e questioru1aires to fill, environmental mon1tor1ng 

\\ ill ,1lso be c,1rriccl 011t i11 yo11r l10111es L1sio11g so1ne eqt1ip1nents. Your hone�t answer to t]1e 

L]t1e�t1011� \\ ill l1clp 11s I1ave better t111dersta11cli11g of the cat1ses of ,1stlm1a diseases 1n tl1e

en, 1rl111n1enl. 

'i' ot1 arc 11 ee to reit1se to tal<e part i11 tl1is progra111111e. You ha\ e a rigl1t to \\:ithdra\.\ at fil1)' 

ti111c 1t ) l>t1 cl1t)(>'>(.! to. \1/e \vill great!} ,lf)J1reciate yot1r l1elp in responding to the st1rvey ,1n<l 

li.tl\i11g J1,tfl i11 tl1i� �tltd}.

( ();\ '>l \ 1: Nt)\\ tl1,1t tl1e �lll<.I) lltl'l l')ee11 \\�,, c\pl .. 1i11ed lt) Ille L1n<.l l full, u11der':it .. 1nd tl1t

co11te11l 01· tl1e !:>lt1cl) 11rocess. I \\ ill l1L· ,villi11g lll t,1h.e 11,1rt i11 tl1e 11rt)gra111n1e 

• • • • • • • • • • • • e • • • • • e • • e f • I e e • • • f f • f f • 
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!BEERE LATI WADI OUN NIPA AYIJ(A TO LE JE KI AWON 11(0 OMO WEERE

NI ILU IBADAN TI ORILE EDE NAIJIRIA 

Oren1i rrooto, 

I\1oje 01no alcelco ti el(a Ajalcale-art111, Igbelewon ati Ilera-ayilca, elc11n ti Ilera Eda ni Unifasity 

Ibada11. 

ivlovv,1 lati beere avvo11 ibeere lowo )'i11 si iwacii lori ise iwadi-ijinle n1i. Eyi jamo lati wadi 

ot111 a)1 i11l<:a to leje l(i awo11 0111ocle 11i il(o se111i-se111i. Awo11 idal111n yin yio je ipamo. E jowo 

el(a a\\1011 ibeere naa yelceyelce lei esi da11n awo11 ibeere naa ni sise 11 tele. 

Ese i'L111 iio,\'O so\vopo yi11. 

E111i tt)'i, 

D1-\ll.Ai\l OLA F.I
V

I. 

1\)�\\l) ot111 a1·il(a to le 111L111 ilco se111i-se1ni lari11 01no \\ere towa 11i ilu Ibadan. Ejowo e dau11 

,-1,,011 ibeere \,·onyi 11ipa 111i 111al<i tabi l(o eroyi11 si a\vo11 aaye ofifo ti oje n10 o tabi bose ye o 
�I 

N l>(>111 ba. . . . . . . . . . . . . . A gbegbe-------------------

r - - -

I U 1 ( > <.l r i ( 11 i c > LI LI 11 ) ?

Ojo------------------------------

2 l 1 LI ,t1 I l) I \ \ () 11 i \' i I 1 '! - I .C)l"t-111r-1 -2-t-) l-1i-n111_ r_i 
----------- -- _, __ �

'1 

� 
-

, 

I: \'�t '''tJ11 11 i \ i11 '! . ., 

-

-----
1. \'t)rt1l1�• 2 lbt) l. I lot1�� 1 I \ a 1 · ( l ) ,>\.. --t ., 111r�1n -...e .. 1 a\ e ------------

-� - -- --
1 h.11i�te11i � I\ltt">Ltlt11111 3 

- - ------

__ I 
�I l'.-�i1111111i.tt1 (�e t.lltt)�) -----------

-- - ---
1 �kolo r,11 .. t 2 Jelc os1111i J i..\l,tkobere 4 G1r�t111a 

-
I �kl>lo rara 2 .\lc.1ko bere 3 (11ra111,1 4. l\\e 

-
G1ga 5. l:kL) 1 tc 

,,_ --------·-

8 lse lii.1l1J) 111 l lse 1j(1b,1 2 �taj,1 3. ()si\e 1le 1�� 4 �\l .. 1Jani
5. ()r11iran �c1l,1\c

, .  

9 lse !v-10111(>/I ) ,1 yir1 
-------------------- -

--------
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IO Owoti ot1n wole fun Baba 

y111 
- -

11 ()W<) ti 

y I 11 
-

l 2 I) e e !) i

c1 Lt 11 \ \ o I e J'L1 r1 \t Io 111 o 

) 111 

11 I) c I :g l) l > 11 k. LI 111 j j In

- - -

---

-

< > 11 I 11 11 r 1 11 )' 111
• 

Se ,tW()tl <)l)i re 11111t111 s1g,1 bi'! 

15. Nje ,l\\1011 c)l)t )'in 111,1 11111t111 '-)ig�1 l1i ·.7 

I(> . l <>b:.t je l1ee111, ll111i 11i11t 1 \\ <)11·) I. 13:.1l1,1 2 I) i.1 

17. NJl' e11il\ek.L·11i 111ir1.111 11ir1tt l>l1i 1e 11111t 111 sig,1·: I. licc11i 2. Beel\<)

18. N JL' il,l111k.l111 11i11t1 t)l1i rL' 111,1 11 111L 1t1 "i1ga 11igl1�1 ti \\'l)l1 l1i o tabi, o,,,a 11i lcel{ere bi '? I. Bee11i

It)_ Njc 1t�111 il,l) :-.L't111-.;c1111 JC)'t) 11i11t1 cl1i) i11 r1 l)1'? I. Bec111 2. Beel(o

20 l'cil),tjt> l1cc11i, t,1�111i l)Jlt 1l'"t) 11l1.1 ri'' l. Babi.1 2. l) ,t 3. A ,vo11 yol<:ttre 4. Obi baba ati iya re 

5. l)111iri.t11 (Sc ,1l�l> e)-----------

21. l(i1111i e r<) l)C t) 111a 11t�1 il(o se111isen1i ?---------------------

22. l(i1111i c ro J)c o 11!�1 l<.i il{o se111ise111i 111t111 e11iya11?---------------

23. See lt)\ ·\()Si l)e sig,1, erul"t1, irL111 ti 111,111l1t1 lt1ra ile 111a 11ta il<o se111ise111i ati ipe11ija

gl1()gbt) 11i 1)ll 111i111i bi'? 1. I3ee11i 2. Beel(o 

2-l Se ,I�o se111ise111i 11aa se cle1110 l)i'? l. Bee11i 2. Beel<o 

2 5. rl t) b,tje l1ccl1 i' l1a \ \10 ------------------------------------

26. l(i1111i '-''" L)ll i fi,111 il(L) se111ise111i ----------------------------------------

27. lrt1 ojo 01i ,vo 11i il(o t1i.ll:l sc.1bt1 111a 11111t111'? 1.01110 to l<ere si odun 111arun 2.Jtt odL1n n1art1n

lo 

3. Me,vn si 111etc.1d i 11logt111 L�. t\1ej idinlogt111 sol<e 5. Ogbon 6. 0111iran ( salaye )-------------------
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28 Sc iko sc1nise111i naa se wo bi? 1. Beeni 2. Beeko 

29 f3a\-vo 11i wo11 sc n1a n wo l. Nipa 1segun oyinbo 2. Nipan lewe-legbo

3. ()mi rt1r1 ( sal aye)--------------------------------------------------

I� I 

1() ()llt111 1lc \ 1 11 

11 
-----

lrlt ile )it1 JI<.: ,\l,ibodc-2. 1\lt!({)\ve'()l0,,0 3. Alaj,110fisia 4. IrL1n1ira11 (sala)1C)-------

--

--- -- --- -- ------- -- ------------------( 

- -- - -- ------------------------------!

---

l)·C Ct1i)'cll1 ll)\V,1 ni 

Vi.I r:.t i\.lll1 
• -----

-- - -
3-; I ye L'tli )'l111 lt)\\ ;.1 11 i 

\'ttr,l l'-�111 
- --

-- --

------------------------------i 

)-� 1,·c IL'te�c tl)\\l\ 11i 1l1L' 
- --------------------------------1 

• 

()Ll ltll l i ct i 11gl1c 1 le \ i.... . 
L -- -- - �-----------------------------------' 

1() . l(i1111i \\ t) Ii te ile ile \ 1 11·?
• 

1. J(,t})Cli 2. l)L)t11t111-til)tt11 3. lgi �.1-\v\O 5.�1011 ko bo rara (). 0111iran (salaye)------------

37 S() t)t111 ti eli l1L) )':.1r� \\'<.)tl)'i 
- -

'-\ y i\ !{ 1 

- -
Y c.lf�I 1 1ll) j)i.lll) 

!(t111ri 11 

-

)' t1ra , l\\'011 01110 

lejo 

IRLI I'1 l:Sl[.,l� 

18. lgl1a 111elo 11i e1na 11tL111 ile se'? I. El<a11 lojo 2. E111eji lojo 3. E1neta lose 4. El<a11 lose

5. El\.a11 I ost1 6. 0111ira11 ( salaye) --------------------------------------------------------------------
39. Btiwo Iese 111i111 tt111 ile se(? l. Gbigba 2. Gbigbo11 3 Ni11t111 4. Gbigba ati ni11t111

5. 0 111ira11 (Salaye) _ ________ __ _
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40. Kinni ona ot1n abo si ijamba t1 e n1a nwo ti eba ntun ile ile yin se? I. Ma n,vo abo in1u11

2 Ma 11wa,1 on1i sile 3.rvta 11si awon ferese sile 4.Akise nkankan 

5 ()111ira11 (salaye)----------------

l� l. ta11i (> 111,1 11tl111 1le yin se'? l .Nia1na 2.Baba 3.0mo 4. Oluran-Jo,\'O ile 5. En1i

6. ()111ir,111 (sal�tye)

L�2. lgl)�l\V(l 11i t>Jt> 11i e 1 11,1 11tL111 ilc se'? 1 Aaro 2. Os,111 3. Ale 4. Igba kigba 

1(2 Ill A l'l((;lJi� SEN FIT SI NI INUN ILE 

Li 1. lrL1 �11t> iLl,111,1 \\t) 111 e111,1 11ti cl,1na > I Karosin 2. lgi 3. Eedt1 4.Afele-gaasi 

5.l·crL111 igi gigc 6. ()r11ir,1r1 (s,1l�1)'e) 

LI-+. N1l)l) 11i L'ti 1111.1 11cla11a'! l. K1�i,1ni i11t1 1le 2. K1si1111i 11i 1l,1 3. Ni el(ttle ..i. Ir1t1 yara 

5. ()111ir.111(s,1lc.t)e)

45. lgl)�1 111clt) 111c111l111Ll,111�111i ()_jtl'! I ()!'-ere st e111eta 2.E111eta 3. E111eji 4. El<a1111i ojo

5. ()111ir�111 ('-;._1!�1\�)

--16. Sc cLli 1.1j�1 \ 1.1r�1 1<.l'-111l1 \ i11 l11 ) I 13eer1i 2. Beel'-o 
• • 

47. 'i',ll() -.;j tlilll111�1, �L· c111�1 11!t) eJ)() 1tll111,1 lati 111t1 ile y111 gbo11a 11igba aye bi?

I . 13 c e 11 i 2 . l � I.? e I ... <..)

--18. Sc) l1r,1) i11 ji11l1 si il1i iLl.111:.1 l)1'? l. Bec11i 2. Becl(o 

'"J9 See s.11\iyesi l1i irt111 arll ile li 11 l1t1 11i ile )1i11 bi'? l. Beeni 2. Beel<o 

50. 1·l)bi.1je l)ec11i, ibo 11i e ti nl'-oliri il1u re 11i11t1 ilc?

l. l,:.1r;,1 igi.111,1 2.1\ri.1 11l(c.111 igi 11ile 3. Ara aso

4. () 111ir:.111 (Si.tl,l)C) _____________ _

5 l. (Jtc) ,t\\<..)11 igl)ll 111elo ti el(L)liri re'? 1. lgba gbagbogbo 2. El(olc,111 Lotlut1 

3.()111ir1.111 (S,1ln)1e) 
---------- -----------

52. Se L:111,1 111() ero ,11nt111a ,va bi'? 1. Bce11i 2. Beelco

53. 1't)bt1je l1ee11i, oto igba,vc1 t 1  eti nlo'? 1. I<ere si ouu11-111art1n 2.Jti odt111-111art111 lo

3 0 111ira 11 (S,1laye) _________ _ 

54. Nje elo111ira11 11lo ero a111t1a11,1,va 11i agbegbe yi11 bi? 1. Beeni 2. Beelzo

55. Nje e11i ogba ol<o 11i ile yin bi'? 1. Bee11i 2. Beel-�o

56 ... f'obaje bee11i, olo igbawo ti eti 11d,1 ol<o naa?------------------------------

• 
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57. f1 ti OL111 ogbin \VO ni ema ngbin '? I. E\vebe 2. [ so 3 Ist1 4.0t111 oni oro1oka 5. Ododo

6. C)1ni1·�1r1-------------------------------------------------------------------------------------------

i 8 r·() IJ,lj e e \Ve l)e �tl-) i O(l()d(l i flJ \VO n i '?------------------------------------------------------------

59. Nje e111(1 11l-::clJiri erttl(tl 11i11t1 iJc )'i11 yato ')1 1gba o1·e bi'l I. Beeni 2. Beeko

ll{l 1\'l'l�(,llN 'f'I O N�
--
1� NJ f'l'A ILi� \'IN 

I . I3een i 2 beel-::o 

I. Bee111 2. Beel"o

1\,f()Sl(J>() l'l•:J__,ll El{.\i�I�() IIJI( / 1:1i,\ \-()SJ\ r\'f'l ()l l\1 11 0 NF1\ ,..\JSA

(> I lrt1 e1�111 l>">111 \\() 11i l>l1 \\t> ilt.·) i11 ,,., 111 .1ri11 t>clL1r1 k:�111 '::>C) i11' 1 ()lt)gl,o 1 Aja 

.1. I \\ lllC .. j ( )llll ,ll)t) C � 1'.t>�i .1r.111-t>.si11 1'..�111l(,lll c, ()111irc111 (s,1lnye)----------------------

(J.:; �jL• L' ll">ill t>l"1lll 11illll L'l'�lll-t\Sill ilc 11�1\ j ·.> 
• 

(>(>. I t>l1�1iL' l1cL·111. irt1 Lt,111-lisi11 \\t> 11i·.> I i\\\t>11 t>!t)gl)tl 2. 1-\,,011 aja 3. 1\,\011 C\\.Ltre 

•I i\\\(J[ll)llll�ll11\C

). l)1111r,-111 (�.11,l) e)
- --

67 Il1t) 11i eti 11<:>i11 \\tl11 l�1l11 l"L)\\t111 �i': l. Ile 111ira11 2. Yara l"an ni11t1 ile tie ngbe 3. I11L1 ile 

\ \ l) 11.

I ( ) 11111 :) 11 ( '"'-'l j •l) '') -----------------------------------------------------'-t. � V � � --------------------------

(,8 Se c111[1 11gl->t) t)rt111 ,tbi l1,,1011 ,l\Vt.>11 11aa 111a 11rt111 si)1i11 bi? I. Beeni 2. Beel<o 

()9 ·1 L>l1[1je l1ee11i, irt1 osi11 vVt) 111'? 
------------

7 (). N.1e e111�1 11gbo ort111 ,1) a11 bi'? 1. I3ee11i 2. Beeko 

7 l 1 t> l)�tjL' b�e11i, ort111 [l) a11 111,1 11rt111 si) in'? I. Bee11i 2. Beel(o 

7'}. NJc c1\tl 111[1 11rt1n si)1i11 l)i'? I. l3ee11i 2. l3eel-::o 

73 Sc· 01 L111 cl\LI 11;t,1 111(1 11l\t)yi11 11i i111t1 l1i'? J. Bee11i 2. Beel\.o 

7�1 �e 11 L111 ,vo11 111,1 11rt111 �i)1i11 bi'? l. Bee11i 2. 13eel(o 
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IPA F : IROYIN SI A WON ONA ILERA 

75. Ti eba ti l<ojt1 eyil<eyi nintt awo11 nl<a11 wo11yi ri, l<i eso igba ti oti to seyin

ISOI<O NI OSU MET A SE YIN NI OSU MEFA SEYIN OMIRAN (SALA YE)

Aile 111i11 dada 

b. 0 ti11l(i11 . 

d. ll<o

e. OtL1tt1/0i1nl<in

e. A)1a riro

t'. Kt1rL111a/Orisis 

kol<oro 

jejride 11i Iara 

l!.. Ot111 111 ira11 
[__

76 '\ jc eti ri Dokita si a,,vo11 isoro ol<e 11aa ri bi'? 1. Bee11i 2. Beeko 

77. ·1 ol1aJe l1ee11i. e\VO ni11L1 isc)ro ol(e yi ga1111i? _____________ _

78. �Je \\{>11 t1 sc a}'C\VO il<:o sen1isen1i ri f1.111yi11 be? I. Bee11i 2. Beeko

79. Eto <>t11<> {><.lL1r1 111elo 11i igba 11t1n? ___________ _

8U Ult) igba 1nelo t1 \VOn li cl,t)1i11 clt1ro �i ile i\vost111 nitori il'-o se1nisen11 1-1'? 

81. Se e111 iko sc111i�e111i b,1yi'' I. l�ce1112 Beek.<)

8�. See ')it1 l<J c.>(>gL1r1 si i�t> 11a,t ll>\\t)\Vll b1'1 l L�eer1i 2. 13eel,o

83 lru (>L>gt111 \".'<J 11i11L1 l\\tOI1)'i 11i e 1110 lt)\\.O\\l>' l l3et,, llgo111�t, ,1pee1e �dlbt1l,1111ol 

� �tert>tli lill1 si 1111t1, �111eerc I 11\l>ti<lc 3 ()11111l111 (S,11,t)c) -

------

8, r\Je � 111l111l0 lle-l\\e 11igl),L lt 1ku }I b�1c.lc l1i'.> l [lec11i 2. lleeku 

86. lgb(l\\l) g�11111i e111(111 11i ikt1 �e111i�e111i g,t11'! l N1gblt l)jt> 2 \.J1gb,1 eerL1n

3. Nigl)a l,igl)a 11i 11t1 odt111 �. 0111ira11 ( �ala)'e) ____________ _

87 lgbc.1\\10 11i aisar1 iko yi ti to'? ____________ ujo 
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88. Ba\�10 11i oti 111a 11seyi11 11igba ti ilco yi bacle? 1. 01na ndun 1noyin 2. Oma nbiyi11 11i11u

3. Ot11a 11dayi 11 gu11le 4. Omiran (Salaye) ____________ _
89. lrti e,vo 11int1 iwo11yi 11i ot111 ti otete n1a 11 n1t1n iko semisemi yi wa? I. Er1.1l<u 2. Eefin

3. Ort111-ododo ·4_ Ottrtu 5. 01nira11 (Salaye) ______________ _

90. Ewebe jije yi11 n1a 11to e111elo bi? l .E1neji lojo 2. E1neta ni ose 3. Kere si emeta lose

4.Gbogbo ojo 5. 0111ira11 (Salaye) _______ _

91. E111elo 11i e111a 11je eso? 1. Ni ojojt1n10 2. E111eta 11j ose 3. I(ere si e1neta lose

4. 0111ira11 (Salaye) ___________ _
92 E111elo 11i e111a 11je a won ot111je ,1sara Ioore yi (Ewa, Milil<i, Eyin ati be be Jo)? 

1. Nl(iije al)i el(ol<a11 2. Elca11 si e111eji lose 3. E111ete si opo igba lose

--+. 0111ira11 (Sala)'C) _______ _ 
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