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Evaluating the Factors that Relate to
Asthma Severity in Adolescents

Z?6a+
Abstract

Over the past 5 years,  rve hal 'e been enga-ted in a cross-sect ional  evaluat ion of
nsk factors fbr  h i -uher ast l ima sever i ty in adolescents agecl  l3-18. Al l  rccrLi i t rnent
takes place through publ ic and pr ivate schools.  The sarnple f i 'om rvhich our cLrr-
rent f indin-qs Are der i r ,ecl  includes l5 laclolescents cover in-q a.uvic le spectrLlnl  of
asthtna sever i ty artd socioecononr ic status (SES) ancl  represent in_rÌ  both Af i ' ican
Alner ican and Caucasians. An asthma sever i ty instruntent has been clevelopecl
and val idated for the purpose of  th is study. This y ie lds an asthrna sevcr i ry scorc
u'hich is a cont inuous var iable.  Fenrale -ecnder and the nur lbe r  of  posi t i l ,e skin
tcsts are the best independent correlates to thc asthr la scr, 'er i ty scorc.  Artrorrg the
l8 aeroallergens usec'l in the study, the Anericarr cocl<roaclt Periplttnattt urrtct.-
it:crttcr is the only one that relate s to the asthltra severity score in a str-p\visc re_ures-
sion r t rodel .  The trvo other cockroaches, Gerr-ran ancl  or iental .  as wel l  as the dust
trites Dermatophugoicle.s.farinue antl Dermcrtophttgoide.s pteroru_r'.s.r'inrrs. corre-
late lv i th the asthma sever i ty only in s i rnple regression analysrs.  The relat ionship
betwee n astht t - t t t  sever i ty and cocki 'oach sensi t iv i ty is strongest ' ,v i th in the lowest-
income per fami ly mernber quaft i le.  This is consistent rv i th the addi t ional  obser-
vat ious that (  l )  s igni f icant ly hi-gher rates of  serrs i t izat ion for  cockroaches are ob-
served in the lo 'uvest- income quartr le subjects and (2) higher levels of  the cock-
roach al lergen Bla g I  are found in their  hor les.  Prel iminary analysis su_{gests
that ethnic background niay interact  rv i th environntental  exposure in that ,  wi th in
the lorvest- incotne quart i le,  Caucasians have lorver sensi t izat ior t  rates to cock-
roaches ancl  othe r  a l lergens conrpared to Af i ' ican Anter icans. Within t l ie Cauca-
sian poptt lat ion,  incotne does not appear to inf luence sensi t izat ion rates.  The
treatment that  adolescents rv i th asthma receive for  their  respiratory c l iscase is
character izcd by an overal l  lo ' rv rate of  prescr ibecl  inhaled cort icosteroids (37%in
the ntoderately severe and severe -groups).  This inaclequracy in t reatnrent is accen-
ttratecl by SES 289o of adolescents in the higliest and 6on in the lor,i,cst-irrcoure
quar l i le are prescr ibed these nredicatrons. Our f incl ings are consistent rv i th the
hypothesis that  the higher asthma morbic l i ty  and rnor la l i ty  observecJ in the Afr i -
can Anter ican populat ior t  is  re lated to higher exposLlre and setrs i t izat ion to al-
lergens st tch as those fronr cockroaches that i ì re more prcvalent in lorver SES
environtnents.  I t  is  possible that  genet ic factors contr ibr-r te to the higher c legree of
sensi t izat ion.  In addi t ion,  indiv iduals of  lor ,v SES are subjected to inadequate
medicaI r-ì lrìnagen-tent of their asthrna.
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In t roduc t ion

Thc nrarkc'c l  increasc in asthnra nrortal i tv ancl  rnorbic l i ty
i r r  the Uni ted States c iur ing the last  l5 y,eurs has rnainly af ' -
fècteci  the Afì ' ican Anrer ican popuIat ion.  in part icLrIar- those
i r rc l i v idua ls  o f  lo r i ,  soc ioeconorn ic  s ra tus  (sES)  t r -3 ] .  The
rcason(s) behincl  thc or,eral l  problcnr ancl  of  thc- c l ispr-opor-
t ionatc ef fect  of  asthnra on Af i ' ican Amcricans is (are) un-
knou'n.  I - lorveve r .  i t  has been hypothesized that (  l )  bccause
si-gni f icant nurnbers of  Af ì ' ican Anrcr icans l ive in pol ,er ly-
stnrck areas. they har.c-  an increased chancc of  sc-nsi t izat ion
ancl  erposure to unique al ler_qens surch as thosc f ionr cock-
roaches and (2) at  the sAnle t i rne.  poor pl t ients 'u i , ' i th asthrna
Irave an incrcasecl  chance of  receiv in_9 lou,er qLral i ty mecl ical
nr i ì l lagenlcnt .  In con j r rnct ion lv i th the abclre .  the quest ion is
raised w' l rethc-r  Af ì ' ican Americans are pre c l isposecl  to c levcl-
op a higher c lesree of  a l ler-uic sensi t izat ion inclepenclcnt  of
soc i  oecononr ic factors ancl  environnrenta I  exposLlrc.

Durirrg the past.l years, lve hal'e been conclucting a stucly
to test  the above hl ,potheses in adolescents rv ' i th asthnra.  we
have chosen th is  popu la t ion  because i t  shares  charac ter is t i cs
rv i th both chi lc l ren ancl  adul ts:  on the one hancl ,  aclolcscents
are st i l l  exposecl  to an enviror.rn-rent that  is  c ie ternr inecl  by t l ie
SES o f  thc i r  parcn ts /quard ians  and is  qu t tc  s imp le  anc l  ho-
nlogel . ìcous in nature (horre and school) ;  otr  the other hancl .
adolescetr ts are becont ing (or har, ,c becolrc)  sel f i l lunagcr-s
of  their  nredical  proble rn(s).  thus al lor , i , ing fbr  potent ia l  e c lLr-
cat ional  and/or thcrapeut ic i r r terr , 'ent ions to be tar_eetecl  c1i-
rect lv at  thern,  avoic l ing the confot inci ing e| fècts that  par-
cnts '  behavior may imposc to sr-rch a process. Sonre prel inr i -
naiy f incl in-qs of  th is stucly are presentecl  in th is art ic le.

Methods

S t r b j  er '  Í  Rect ' t  r  i  I  r t t  c t t  I
l -hc  rccrLr i t t t tcnt  o Iac lo lcsccnts  u ' i th  asthrna const i tu tcs  a  rnr jor -ns-

pcct  o f  th is  pro jcc t .  Thc a i rn  is  to  recru i t  ec lua l  nunrbcrs  o f  ac lo lcscents
* ' i th  asthma in  - {  c thn ic isEs gro l rps:  Af i - ican Amcr icans of  lo r i . \ .c rsLrs
nr ic lc i lc ,h igh Sl :S anc[  caucas izrns o1 ' low r ,c rsus nr ic l t l l c , rh i_qh SES.  I t
* 'us  per t incnt  b1 'des ign that  the sourcc o f  thc  popula t ion l iou lc lbe thc
sal l lc acl '()ss the targctccl ethniciSEs -uroups. Thcrc-ft l re. rve chtlse trr
rccru i t  s t l ic t ly ,  l ionr  r r ic ld le  and h igh schools  and to  accept  an)  rcspor ì -
c lcnt .  resard icss o f  thc  c lcgrec o f  ccnain ty  o f  the d iagnos is  o f  as thrna.
To ach ic '  c  oLrr  soa ls .  ' '  c  har  e  estab l ishcc l  thc-  co l laborat ion o l - (  I  )  pub-
l ic  school  s l 's te 'nrs  o f  Ba l t i rnorc  c ' i ty  ant l  j  sur rounc l ing count ics  (3
cc'rr-rr.r t ic 's refLrsccl to purt icipalc) i ìn( l  (2) prir .ate schools in the sanrc
arcas ( t )3  out  o f  l l l  schools  rgrced to  par t ic iputc) .  The leve l  o f  co l lab-
orat ion is  c l i f fc rcnt .  dc l lent l in r r  on thc po l ic l ,  o f  the par t icLr lar  school
svstcn l  or  Pr iYatc  school .  In  nrost  cases.  sc l roo ls  ic lc .n t i ly  through thc i r
f i i cs  thc  t t t tn tbcr  c l l ' s t t rc lents 'uv l to  rcpor tec l  as thnta as a  rncc l ic l l  conc l i -
t ion.  \ \c  t l rcn pror  ic le  cach school  ,ur r t l r  that  nLr r r rbcr  o i  packauc\  cor ì -
ta in ing a covcr lc t ter  to  thc  parcnts i r l i rarc l ians anc la  broch l rc  l ,h ich arc

thcn fbrwarclccl to thc fìrrr i l rcs. l l ' i rr tcrcstcrl ,  thc fìrnt i ly of an aclolcs-
cct l t  r ,vi th ast l t l t l t  cott lacts rrs to lcurn rrrorc about the stgcly an{ tcr
schcc lu  lc  i rn  ap; lo i  n tnrcnt .

Suhjac'l Eyuluuttrttt
The eva l t ta t ion protoco l  is  dcs ignct l  to  inc ludc 3 contacts  rv i th  t5c

f Ì rnr i ly .  T l rc  f - i rs t  2  contacts  takc p lacc a t  thc . fohns F{opk ins Asthnra
and Al lc rgy Cerr ter .  T l tc  e  lcnrcnts  r l i ' t l rc  cr ,u luat iou are:

( l ) a  s tuc l y  qucs t i onna i r c .  Th i s  i s  a  l a r sc  (1 .5  hou r )  i ns t run t cn t  t ha t
inc l t rdes ló  scct ions.  I t  is  arhn in is tcrcc l  scpala te ly  to  both t l ie  ac lo les-
cent ancl his,,hcr parentiquar-cl iun. Thc scctions co\,,cr dcnro_uraphic in-
fornration. environnrcnt. asthrrra prcsentarion ancl scverity, treatmcnt.
barr ic rs  to  care.  psychosoc iu l  c lcnrents  o f  as thrna.  o thcr  a top ic  c l is -
orders ancj othcr nrccl ical I t iston':

(2) rotrt ine spirorttctr ic pultronan' f ìrnct ion meiìsLrrenlents f-or the
ac io lcsccnt :

(3  )  tes t ing o f  thc  rnetcrcc l -ckrse inha ler  tc -chn iqLrc ;
( -1)eva lLrat ion t ) f  rcvers ib i l i tv  o f  a inray obst ruct ion by a  ncbul izec l

l ì - a  gon  i s t :
(5)  dctcr r l inat ion o f  a i ru ,ar  rcact iv i tv  to  nrc thachol ine;
(6)  sk in  pr ick  tes t inq * i th  l  par rc l  or -  l8  acroa l rergcns:  rasrvcec l ,

nl lrgwo\t.  I lcrnrLrcla grass. rvc grass. oak. birch, Dernrulopltugoit l t , .s
ptet'ott_t,.s.sitttt.s, Dertrttttttpltutoilas fitt.irtut,. cat. do_r_1, Blullellu get.nt(tn-
i t 'u '  Periplunetu untct ' i t 'uttu, Bluttu ot ' ientul i .s, alternaria. aspergi l lLrs.
cladosporirun. ntouse anci rat.  ancl

(7)  n .sa l  la 'age for  to ta l  ar r l  c l i f fc rcr r t i . l  l cukocyte cor r ì ts .
I r l  a t lc l i t ion.  a  c l t r i l r , ' r l ia rv  inc luc l inq a . r l .  unc l  p .nr .  peak- f lorv  prcas-

Llrcmrrìts. s) 'nlptolì l  scores arrcl nrccl icut iorr usa_gc is kcpt fbr l5 clavs
bct r tce- t i  thc  - l  r i : r r ts .  Thc 3ru l  cor . ì tac t  r i i th  t l rc  f ì in r i lv  takcs p lacc a t
thc i r  honre .  r i 'hcre c lLrs t  sarnp l ing o1,  thc  l i r  ing roor .n ,  thc  ac lo lcsccnt .s
beclrt lott l  artcl thc kitchcn is pcrtbrnrccl.  Thc housc clLrst is then assaycci
fbr  the c lust  rn i tc  a l ler -uens Dcr  p  I  anc l  Dcr  f '1 ,  thc  cat  a l lc rgen Fc l  c l  I
ancl thc Ccrnlur cockroacl i  al lcrgen Bla g l .

A.; s e.s.s t t t a n t r t f 
' 
A.s, t I t n t u I,l o r I t i d ì t y

A signif icant port ion c'rf  oLrr ef ' forts u as clcvotccr to thc dc,,,elopnrcnt
of  an ins tnrmcnt  rv i th  l . ,h ich \ \ ' c  ca l l  rc - l iab lv  i ìsscss the scvcr i ty  o f  the
c i iseasc in  adolcsccnt  asthnrat ic  pat ients .  \ \ t  bascc l  t l rc  asscssmcnt  o1
tlrc fol loivin_q piìranlcte rs:

( I  )  f ' reqLre ncy of s) 'nrptonlatology clurins the past year (for hisher
accurl lcy ancl bccause of the conrnronlv cl lcountcred seasonal charac-
ter is t ics  o l -a l lerg ic  asthnra in  ch i ldhooc l .  the cva lLrar ion is  scparatc  fbr
cr re  l r  sc l rson ) :

(2)  c f fcc t  o l 'as thrna symptoms on par t ic ipra t ion in  spor ts  and ofher
phys ica l  ac t i i ' i t i cs  dur ing the past  vcar .

(3)Lr t i l i za t ion o lcnr . - rgencv r 'c -d icr l  lac i l i t i cs  in  rhe prs t  year ;
( r l )  l i fè t in lc  hospi ta l izat ions for  asthn ia  ( re-ccnt  I rosp i ta l izat ions

w'ei-gh ntore than thosc that occurrecl earl icr than -5 \,ears Drior to thc
cva lua t i on  ) :

(5)  asth l r la- re  Ia tcd absentee ism f ionr  sc l ioo l  anc l ior  * 'o rk  in  thc
past year;

(6)  avcrage use of  inha lcd bronchoc l i la tors  in  thc  3- rnonth per ioc l
pnor  to  the cva lLrat ion.  anc l

(7 ) t lLtrt lbcr-of oral stcroicl courses prcscribccl ibr asthnra in thc past
ycar.

Thc scorirrg system f or the above infbrnration u,as cjevclgpc<i basccl
on arbitrarv uciuhin-u prcfèrcnccs derived f ionr our tcunr. This *,as
t l rcn r , 'a l i r la tcc l  through sevcra l  pro toco ls  (sce bc lor r ' ) .

,\3 I n t  i \ r ' c h  . , \ l l c r g l  l r r r r n L t r r o l  1 9 9 7 :  I  l  - l : f i 7  ( ) - i
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Wc rcpor t  i n  t l r i s  a f l i c l c  r l l t u  r . c la t i ng  to  thc  charac te r i s t i cs  o f  t hc
s tuc l v  popu la t i t l r  as  i t  pc r ta rns  to  r l cn rog raph ics .  sk in  t cs t  scns i t i i  i t i cs .
a l lergcl t  cxpost t re.  ast l tnr l  n l ìnagulrcnt  anci  ast l lnta scver i ty .  \ \ 'c  6ar, ,c
Lrsccl  f t 'cc l t rcncy dist r ibut ions f ì l r  th is purpose.  In aclc i i t ion.  \ ! .e afc prc-
scn t ing  c le tnc t t t s  o f  t hc ' r l l i da t i on  p roccsscs  tha t  thc  as t l ' ì n1a  s r - \ c r i t )
i l ls t r l t tnent  l tas ut tdergonc.  Thcsc r lata l tav 'e bccn analvzcr i  us ing s in i -
p l c  r cg rcss ions .  [ : i na l l v .  ue  l l t vc  udc l r csscc l the  i ssL re  o f  c i c te r rn ina r r t s  o f
as th rna  sevc r i t v  and  a l l e rgc r r  scns i t i za t i on  us ing  f ' on ,na rc l . s t cpw, i sc
ruru I t i ple regressi t-rns.

Results

Popu I a t i o n C h a ru c t e r i.s I i r..s
So far,  we have enrol led l5 l  adolesce.t  astrr 'at ic per-

sons irì the study. we have estinlateci the ratio of mailecl
packages to posi t ive responses to be app.oximately 20:1.
The average age of  our populat io '  is  14.8 years.  rv i th a.  SD
of 1.5 years.  Fenrales conrpr ise 5s.3 '% of the sa'rple anci
Afi ' ican Americans 39.6o1t. Afr"icarr Anrerican fèmales ac-
corrnt  for  l6.6oh of  the populat ion.  The avera_qe age of  onset
of  asthrna is 5.9+4.4 years.  The nrecl ian householc l  inconre
is s44,500 and the- nredian inconre per fanr i r l ,  rnenrber
s 10.000. As cxpectecl ,  inconre c l is t r ibLrt ion is skevn.ecl tou,arcj
lorver levels,  but  appears to be representat ive of  th is i ì rea's
populat ion.  wi th respect to the c-ducat ion of  the parent/
gr-rardian. i t  shoLr ld be noted that 53.7%, l - rad at  least  sonre
col lege at tendance. when vu'e corrc latecl  the level  of  eciu-
cat ion w' i th the household incorne, the rvalue r i ,as 0.57
(p < 0.0001),  not  surpr is ingly sL*rgest ing that these 2 param-
eters have a sLrbstant ia l  degree of  independence ancl  shoLr ld
be used as such in evaluat ions that revolve around the con-
cept of  sES. when rve analyzed the cl ist r ibut ion of  ethnic
backgroLrnds rv i th in the populat ion r ,v i th respect to fami ly
income, rve found that,  rvhereas relat ively equal  nr_rnrbers of
Af i ican Americans and caucasians (40:30) comprisecl  the
groLlp belor,v the median, only l5 Afr ican Anrer icans versLls
56 caucasians had a householc l  inconre abor, 'e the rrecl ian
va lue  (x t :  p  <0 .0001) .  T .h is  re la r ive  de f ic iency  in ' id -h igh-
incorne African Arrericans does not yet offer us aciequate
power to analyze our asthnra severity rrsk factor clata by
comparing 4 dist inct  popLr lat ions,  that  is  lorv- incorne Af i - i -
can Americans, lou,- i r - rcor-ne Caucasians, nic l -h igh- inconre
Af i ican Arner icans and mid-high- income car-rcasians. This
is the pr imary analysis oLrr  project  is  a inr in_8 at .  In our inter-
inr anzrlyses, \,ve har,'e used regressions rvith income ancl eth-
n ic  backgroLrnd as  covar ia tes .

Wrlirlution qf the A.;thmu Set,erit-y.Score
Fol lorv ing the deve loprnerr t  of  the asthrna sever i ty score,

\ \ 'e ensaqed in a val ic lat ion protocol  in 'u 'o lv inr  l5 ranclornly

sclectecl  indiv ic lLrals r .vho hacl  a l reacly part ic ipatecl  in thc
stucly. Thcsc sub.jccts \\, 'ere asl<ed to pay an aclclit ional v,isit
to the Johns I ' lopkrns Asthnra and Al lergy Ce rr tcr-r . 'u, i th their
parent/guardian. In th is return v is i t ,  they vu.ere interviervecl
by a pancl  of  3 plrv 's ic ians.  2 al le-r_sists i i r rd I  l tu l r lonologist .
Thc physic ians hacl  no access to any inf-ormat ion w'e hi id
obtained through our stuciv que st ionnaire or through objec-
t ive test ing.  Fol lo lvrng a 15-rnin interview u, i th t l re acloles-
ce nt  and t l ie parent/guardiarr ,  each physic ian scorecl  the se-
ver i ty of  asthrna on a 6-point  L ikert  scale (no asthnra.  mi ld
asthnra. mild to nroclerate, moderate. moclerate to seve r-e and
severe asthma).  we then calculated the correlat iorr  coeff i -
c ients be-trveen the average physic ian score ancl  our asthnla
sever i tv score.  In acldi t ion,  we obtainecl  ancl  averagecl  the
rnter-physic ian corrc lat ion coefrc ients.  Trre avcrage physi-
c ian  versus  as thnra  scver i tv  score  was 0 .10  (p :0 .004) .
w'hereas the avcraqe intcr-physic iarr  r  \ \ 'as 0.7-5.  inr l icat ing
that there r i 'as s imi lar  agreement on the level  of  sever i ty
anlon-q the 3 physic ians and betr , r ,een the pl iysic ians anr j  our
instrunrent 's scor ing systerr i .  I r r  a seconcl  phase of  the val i -
dat ion.  the sanre physic ians were given t l ie relevant infbr-
nrat ion f i 'onr the sanre subjects '  quest iorrnaires ancl  rvere
askecl  to evalLratc th is infbrnrat ion on t l ic  sanrc scale.  The
phvsic ians were maskecl  as to t l re narÌ . ìcs of  t l ic  subjects.  The
AverAge physic ian versLrs asthrna sever i ty scofc luvas 0.gg
(p :  0.0001),  r i , 'hereas the ave rage i ' ter-physic ia '  r  rvas 0.64.
These data incl icate that  ( l )  our asthnra sever- i ty i r rstnrrncnt
contains quest ions that appropr iatc ly rcf lcct  sever. i ty as
ludged by  spe.c ia l i s t  c l in ic ians  and (2 )  the  scor in_q o f  rhese
qLrest ions anc' l .  therefore .  the relat iv 'e inrportance of  the in-
fbnrrat ion th is quest ionnaire captures,  ar-e in strong asree-
rnent  rv i t l r  exper t  op in ion .

To pro' ic ie a qual i tat ive aspect to the se'u,er i ty score that
our instrur lent  prodLrces, rve usecl  best- f i t  regressron i ìna-
lvs is  to  re la te  the  phys ic ians '  eva lua t ions  to  th is  score .
Through this analysis,  we have determined that a se'er i ty
score belorv 26 is consic lerecl  mi ld asthrna, a score betw,een
27 and 37 rnild to moderate asthnra, a score betvn,ecn 3g and
48 rloderate asthrna, a score betrveen 49 ancl 60 rrioclerately
severe and a score above 61 severc asthrna. Figure I clepicts
the l rcqucncy distr ibut ion of  the asthnra sever i ty score fbr
al l  subjects.  Based on the above analysis,  23.4o1, of  the aclo-
lescents r. 'u'e have recnrited so far fall into the mocierate.
moderate to severe and sever-e cate_r{ories ancl, as expectecl.
the rnajor i t l ,of  our popLr lat ion has nt i lc j  c l isease.

we also evaluate c l  the relat ionship t letr .veen our r , ,a l idated
asthnra sever i tv score ancl  object ivc pulnlonary funct ion pa-
rar-neters obtainecl clLrring the first phase of the stucly. Sinrple
rcsress ion  ana lys is  y ie  ldec l  r :  0 .36  (p  <  0 .0001)  fo r  the  re la_
t ionship betrveen the asthma sever i t i l  scorc ancl  thc Dercerì t
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FEVr predicted values. For thc percent FVC prcdicted,
r :0 .24  (p  :  0 .006) .  A lso  s t rong rvas  the  re la t ionsh ip  be-
trveen the asthnlr  se'n 'er i ty score anci  FEVy FVC (r :  0.37;
p < 0 . 0 0 0 1 ) .  I n  a  s r n a l l e r s a n t p l e  ( n : 9 6 ) ,  u e  f b u l t c l  n o  c o r r e -
lat ion between the asthma sever i ty score anci  thc logPD,, ,  to
rnethachol ine provocat ion.  This f ìnding probably ref ìects
thc f ì rct  that  the severe adolescent asthmat ic indiv iduals did
not tLr l f i l l  the safety cr i ter ia (>l0oA prc 'c l ic ted basel ine
F EV r  )  to urrdergo methachol ine chal lenge. Average (over l5
clays) a.m./p.rr .  PEFR var iabi l i ty  a lso correlated with the
asthma sever i ty score rv i t l i  r :  0.28 (p :  0.02).  Overal l ,  the
consistent ly s i -qni f icant relat ionships bettveen our sever i ty
score and objective parameters of lung function provide fìrr-
ther support  to the val id i ty and sensi t iv i tv of  th is scor ing
system.

The f inal  step in our val ic iat ion proccss wrìs to test  the
reproducibi l i ty  of  the scor ing systenl .  Fouf ieen i idolescents
with their parents/gr-rardians were readministered the sever-
i ty sect ion of  our str-rdy quest ionnaire dur ing their  second
study vis i t ,  approximately l5 days af ter  the f i rst  v is i t .  Sim-
ple regression analysis betrvcen the vis i t  I  and vis i t  2 ast l ima
sever i ty  scores  shou,  a  s t rong re la t ionsh ip  ( r :  0 .85 :
p<0.0001) .  Th is  conf in -ned the  tes t - re tes t  re l iab i l i t y  o f  the
sever i ty score.

A I I t' rgc n Se rt s i t i:u I i o rt
The prevalence of  at  least  l  posi t ive skin test  in the pop-

i r lat ion we have recrui ted is l5o/u.  Fi f teen and a hal f  percent
have between I ancl2 positive tests, 35.6y'o betlvecn 3 and 6
and23.9oA betrveen 7 ancl  15 (out of  18 appl ied).  Using step-
r,vise regression zrnalysis, we assessed the predictors of total
posi t ive skin tests by enter ing gendeq ethnic background,
parentr'gr,rardian's education level, yearly incorne per farnily
menrber, housing density (nuntber of people per roonl in the
house) and exposure to snroking in the analysis.  E, thnic
bzrckground r.vas the only independent predictor of the nllm-
ber  o f  pos i t i ve  sk in  tes ts  ( r :0 .355;  p<0.0001) ,  r ,v i th  A f r i -
can Americans having more posi t ive tests conrpared to Cau-
casians. Indeed. when the size of  the skin-test- induced
rvheal (average rnaxir-nal perpendicular diameter) for each
of the 18 extracts was compared bet'ween Afi ' ican Ameri-
cans and Caucasians, the former hacl  stat ist ical ly s igni f icant
l i igher responsir /eness to every s in_qle extract ,  rv i th the ex-
ception of the two dust ntites (D. pteron r'.rsinlrs crncl D../hri-
noe),  cat  ancl  aspergi l lus.

The percentages of  adolescents who are posi t i i ,e for  each
of the appl ied skin tests are depicted in f igure 2.  Cat and the
dust mite D.. far inae had the highest sensi t izat ion rates in the
populat ion.  n 'hereas the rveed mug'wort  and the ntolds as-
pergi l lus and cladospor iunr had thc lorvest .  When t l ie preva-
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Fig .1 .  Frequcncy c l is t r ibLr t ion o f  thc  asthrna sever i ty  scorc  in  a
popLr la t ion o f  l5 l  ado lcsccnts .  Based on thc bcst - f ì t  ana lvs is  o f  the
re la t ionsh ip  betw 'een th is  scorc  anc l  the eva luat ion by a  group of  spc-
c ia l is ts ,  a  sc l 'e r i ty  scorc  26 and bc lorv  is  cons idercd mi ld  asthnra,  a
scorc betr.vccn 27 and 37 nt i lc ' l t t t  n-rnclerate asthma, a score bctu,een -1i j
and 48 rnodcrate asthnra. i ì  scorc betn'een 49 and 60 moderatelv severe
asthnta and a score abovc 6l sc'r 'erc asthnta.

lence of  speci f ic  skin test  posi t iv i ty 'uvas corr-rpared betwecn
the highest- and the lor,r 'est-ir-rconle per fanii ly rnember
quart i les.  s igni f icant ly higher sensi t izat ìon rates lvere ob-
served in the lorvest- incon' ìe qtrart i le fbr  the 3 cockroaches
and fo r  Bermuda grass  (26 .5  vs .  7 .9 ,38 .2  vs .  10 .5 ,41 .2  vs .
I3.2 and 44.1 vs.  15.8 fbr  B. gerntart icn,  P.  onter ic:una, B. or i -
entol is and Bermuda grass,  expressed as percents,  respec-
t i ve ly ) .  In  add i t ion ,  h igher .  a lbe i t  no t  s ta t i s t i ca l l y  s ign i f ì -
cant,  sensi t izat ion rates were observed in the low-income
quarli le for mouse, rat, alternaria, dog, oak and rye grass.
On the other hand, et strong trend rvas observed for the high-
est-income quarti le to be lÌ lore sensittzed to D. farinae (62
vs. 38%; p:0.08).  Al though the lou,est- incorne quar l i le
was relat ively balanced r .v i th respect to ethnic background
(21 Af i ' i can  Arner icans  and l5  Caucas ians) ,  on ly  6  ou t  o l  r : i , -
36 sLrbjects in the highest- inconte quart i le were Afr ican
Americans. For this reasoll, wc attempted tc detern-rine the
factors that  contr ibute to the s ize of  the-skin test 'uvheal  to the
above 5 al lerqenic extracts that  y ie lded di f fèrent sensi t iza-
tion rates betrveen the highest- and lorvest-incon-re quarli les
by using steprvise regression analysis in r ,vhich several  SES-
related var iables.  ethnic backgrouncland the overal l  nuntber
of  posi t ive skin tests were entered. In al l  cases, the number
of posi t ive skin tests to incloor al lergens ( for  the 3 cock-
roaches) or to outdoor allergens (for Bermuda grass) was
the best correlate to the s ize of  the skin test  r ,vheal :  in the
analysis fbr  P unteríccutc,  ethnic background rvas also en-
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Fig.2. Histoqrants reprcsentine thc pcr-
centage of adolescents r i ' i th asthrtra rvho hacl a
pos i t ive  ep icutaneous sk in  tcs t  to  each of  the
depic ted l8  a l ler_qen ext racts .  A pos i t ive  sk in
test is defined by an averaqe u'hc-al diarneter
that  is  >3 mm above that  o f  the d i luent  con-
trol.  These rcsults derive f iom l5l subjects.
Trventy-f ir ,e percent u'ere skin test ncgatir,c;
these rvere the adolescerìts \ \ ' i th the mildest
disease.

tered in the model,  u, i th Afr ican Anler icans having stronger
responses. ln the analysis of D. .fhrincre, ethnic back_qroLrncl
was also an independent predictor,  wi th caucasians having
higher skin test 'uvheal sizes compared to African Ameri-
cans. one could argue that the nurnber of  posi t ive skin tests
reflects ge neral atopic diathesis and that this is a rnajor driv-
ing force in al lergen sensi t izat ion.  overal l ,  th is diathesis
may be strorìger in African Arnericans. However, the grollp
of extracts frorn indoor allergenic sources we are employing
in this project is quite ske*,ed toward allergens which, in the
northeast United States. are associated with poor housing
condi t ions.  I t  is  therefore possible,  that  SES is a confound-
ing var iable in the relat ionship between a part icular sensi t i -
zatron and the total number of positive skin tests. Arso,
cross-react iv i t ies betrveen the 3 cockroach al lergens may
fur-ther interfere in these analvses.

Home Dust Anah,sis
It is quite obvious that no conclusions can be drar,vn with

respect to the reasons rvhy SES may be a factor determining
sensi t izat ion to part icular al lergens unless al lergen expo-
sure as a function of SES is examined. So far, lve have cor-
lected dust samples from the homes of 63 of our subjects.
Four areas in each home (kitchen, l iving room, bedroont,
family room) were sampled. For analysis, we used the sam-
ple r,vith the highest average levels for each allergen (Der p l,
Der  f  l ,  Fe l  d  l :  l i v ing  room:  B la  -e  l :  k i t chen) .  The leve ls  o f

Table 1 .  Levc ls  o f  a l lc rgcns in  thc  homes of  6 i  adorcscents  rv i th
asthma, separated in 3 incornc- groLrps

Allergen Median al lersen level p values

HI  vs .  HI  vs .  MI  vs .
MI  LO LO

LOMIH I

B l a  g  I  ( 4 2 )  1 . 5  2 . 1
D e r p l ( 6 3 )  3 2 . 0  1 0 5 . 0
D e r  f  I  ( 6 3 )  8 5 0 . 0  3 3 1 . 5
F e l  d l ( 6 3 )  1 . 1 4 8 . 0  1 0 2 . 5

6 . 3  0 . 5 0  0 .  1 0
36.0  0 .60  0 .36

t20 .0  0 .29  0 .07
t .786.0  0 .40  0 .ó0

0.005
0 .  l 0
0.47
0.34

HI :  I l ighest - incorre  qLrar t i le ;  MI :  mid 5096 of  thc  popula t ion;
LO : low'est- inconte quart i le.

Bla g I ler, 'cls are U/g; al l  others are ptg/g. Figures in parenthcses
denote the number of hoLrseholds rvhere an adequate quanti ty of clust
rvas found for a measurement to be made.

these 4 al lergens are presented in table l .  For the purpose of
th is analysis.  the populat ion was div ided into 3 grol lps
based on household income: highest quart i le,  mid 50% of
the population and lowest quarti le. Despite our lo'uv power to
detect significant differences with this nr-rmber of observa-
tions, we found that differences betlveen the 3 inconre
groups exist r,vith respect to the cockroach allergen Bla g I
and the dust mite allergen Der f i. These differences are
qui te consistent iv i th those observed in the skin test  resul ts:
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Table2.  Rcst r l ts  f ror r t  s i t t tp lc  regrcss ion analyscs assoc ia t in-9  thc  asthnra scver i ty  scorc  (4epcnc l i 'g  var iab le)  rv i tS'uar io t ts  indcpcnder l t  var iab lcs .  ranc lp  v 'a lucs f rom sta t is t ica l ly  s ign i f icant  rc la t ionsh ips ar .c  i '  b . lc l .

I  ndepcndent r, ,ariable r  va lues p va lues I nclependerrt variable
(  ind iv idua l  sk in  tes ts)

r values p values

Gendcr
Ethn ic  or ig in
Piìrcnt/ guardian cd Lrcat i  r tn
Total 1'early hoLrscholci incornc
Inconre per fanri ly rncmbcr
Housins dens i fy
Exposure to sntoking
Nurnber  o f  (+1 sk in  tesrs
Numbcr  o f  1+)  sk in  tes ts  ( inc loor  a l lc rgens)
Nurnbcr  o f  1+1 sk in  tes ts  (outdoor  a l lc rgcns)

o.21
0.08
0 . 0 1
0.01
0.03
0.06
o.20
o.24
0.3 î
0 . l  r

0.01
0.3(r
0 .89
0 . 4 1
0.7  6
0.50
o.o2
o.005
0.0002
0.20

Racrvecd
lVIurÌrvort
llcnnucla grass
Ryc grass
Oak
B i r ch
[). p I e ro rt,t's s i rt u.s
D..lhrinue
Cat
Dog
B. gerntunicu
P. untericutttt
B oriertÍulis
A l te  rnar ia
Asper-ei l lus
Cladospor iunr
VIouse
Rat

0.08  0 .37
0.01 0. ,39
0.0(r 0..18
0.007 0.94
0.0 r  0.90
0.01  0 .89
0.18  0 .03
0.18 0.04
0.09 0.21
0.  15  0 .08
o.20 0.o2
0.18  0 .03
0.  l6  0 .0ó
0.02 0.78
0.07 0.11
0.02 0.84
0 . 1 2  0 . 1 6
0 . l r  0 . 1 9

high income. conlpared to lorv incorre,  is  associatecl  rv i th
hi-qher levels of  Der f  l ; the reverse is t r r - re f -or  the levels of
Bla,e l .  By conrbining the evahrat ion of  house clust  a l lergen
leve ls r .v i th skin test ing,  one can speculate that  a l lergen ex-
poslrre is incleed another nlajor determinant of  skin rest  re-
act iv i ty.  l t  is  thus rei Ìsorìable to cor lc lucle that  the adoles-
cer.ts r, l ' i th asthnla of low-income families have excessive
ser-rs i t izat ion to cockroaches as a resul t  of  h igher exposure.
Their  t rends for higher skin test  posi t iv i t ies to other indoor
al ler-gens such as mol lse and rat  may also be erpos.rre relat-
ecl. Horvever, their overall increased sensitivity to outcloor
allergens is rnore diftic,ul.tto expliuq. Higlrer eKpos\\rr may
be the most important factor detemining the higher degree
of sensitization to D. .fcrrinoe of adolescents fron-r high-in-
come fami l ies;  i t  is  the aclolescents r ,v i th the highest atopic
diathesis w' i th in those farni l ies that  tend to develop such
sensi t i r , ' i tv .  The associat ion rv i th the caucasian back-gror incl
is most probably spLrr ious.  due to the o 'errvhelming cauca-
sian predominance in the hi_ehest- incolre quar l i le.

Prel int i nctn' F'inrlings on .4sth ntcr Morbicli tt, Fcrc,Íor-s i rt
. l r lo lc.sct , t t l .s '
To detcnnine the best predictors of  asthnra sever i ty as

assessecl  by our scol ing systenr,  the asthma sever i ty score
rvas f i rst  losxl i lh l l ical ly t ransfbrmccl .  This rcsul tcci  in an
alnrost nonlal ciistribution. \\/e then constrr,rcted a nurnber

of  nrLr l t ip le reqression nrodels ut i l iz ing forr .vard stepwise
analysis.  The f i rst  analysrs incorporatedr independent var-
iables (gender,  ethnic back-grour-rd,  total  posi t ive skin tests,
parent/guardian's edr-rcation level, yearly income per farnily
tnernber,  number of  people per room and exposure to smok-
ing) .  Th is  ana lys is  y ie lded a  ' ru l t ip le  r  o f  0 .34  w i th
p: 0.0004, al lor .v ing t r ,vo var iables in the niodel :  total  posi-
t ive skin tests and gender ( females having higher sever i ty
scores).  Dr iven by these resul ts,  our second analysis appl ied
the same stat ist ical  technique to relate the asthma sever i ty
score to the s ize of  the r ,vheal  induced by the 18 al lergens
used in our stuùy. only orre varìable \^/as enterecl ìn thrs
tnodel ,  the skin test  rvheal  s ize to the American cockroach.
P anter icana (r :  0.191, p :0.03).  Interest ingly.  the next t r .vo
strongest part ia l  correlat ion coeff ic ients in th is model be-
longed to the other two cockroaches, B. gerntanica and, B.
rtrientalis. when the asthma severity score was correlatcd
throLr-qh sirriple resressions against the variables r-rsed in the
stepwise reqression models,  gender,  ( fen-rares > rnales).  skin
test rvheal size to D. pteromlssinus, D..fttr inue, B. germctn-
ic'o, P umericctrta. the nunrber of positive skin tests, the
nurnber of  posi t ive skin tests to indoor al lergens ancl  the ex-
posure to srnokin-q (assessed in a binornial  fashion: > vs.  <
than I  h of  exposLrre per day) y ie ldecl  stat ist icai ly s igni f icant
rcsu l ts  (sce  tab lc  21 .  Sor r re  o f  these re l l t ionshrps  rvere  SES
speci f ic :  rvhcn r ,ve performed this type of  s imple regression
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analysis wi th in the lorvest-  and the highest- income per fam_
i ly nrer,ber quart i lc 's.  thc rc lat ionship between the asthrnzr
severity score and skin te st rvheal size for p antericqnd was
'ruch stronger in the lo 'uvest (r :  0.34) as opposed to the
highest- incor le quart i le (r  :  0.001).  Simi lar  resul ts were ob-
tained for D. ./crt ' incre, the nu'rber of positive skin tests ancl
t l ie nunrber of  posi t ive skin tests to indoor al lergens. The
relat ionship of  snioking exposLlre to asthrna sever i ty was
stronser in the highest (r :0.23) compared to the lowest_
inconre quart i le (r :0.05),  arrd that  for  D. pterornssin,s and
for B- germonicd was trre sarne in the two SES groups. Be-
cause of  the lor i 'nunrber of  Afr ican Americans in the high_
est- incorne quart i le,  i t  is  qui te di f f ìcul t  to discern the role of
ethnic back-qro,nd in these relat iorships.  Neveftheless,  we
rused t'u'o-wa.v ANovA to analyze sensitization to cock_
roaches ancl roclents r,vith h i ghest-/l or,r,est- i ncorne q uarli I es
and ethnic background as the *ain interact ive ef fects.  This
analysis indicated that in ca'casians, SES does not appear
to have arry effect on sensitization ratcs. In contrast, in Afri_
can Anrer icans. higher sensi t izat iorr  rates wel .e observed in
the lowest comparcd to the hiehest_incol l te quar l i le.

Signi f rcant correlat ions \ \ ,ere fbuncl  between the size of
tlre skin test r, l 'heal to the Anre ric. ' cockroa ch p ctntericantt
and var ious aspects of  pLr l r 'onary f ' 'c t ion:  against  percent
FEVr  pred ic ted :  r :0 .26 ,  p :0 .0014;  aga ins t  percent  FVC
pred ic ted :  r :0 .24 .  p  :  0 .004;  aga i r rs t  FEVr /FVC:  r :  0 .16 ,
p  :  0 .05 ;  aga ins t  MMEF/FVC:  r :  0 .1g ,  p :0 .03 .  S ign i f ì can t
correlations betrveen some of trre above pulmonary function
outcomes and the size of  the ski ' tcst  r ,vheal  were observed
for several  other indoor al lergens. These includecl  the other
? cockroaches rg. germuniccr ancl B. orientctlis, rat, the trvo
dust n-rites, cat and clog. overall, the 3 cockroaches and rat
y ie lded the rrrost  consistent and strongest relat ionships to
pulmonary f 'nct ion outcorncs.  I r  strong contrast ,  no s igni f -
icant relat ionships to outdoor al lergens (weeds, t rees.  srass-
es) rvere detected.

M e cl i c' a | ùl u n u ge n rc n t o n cl s o c' i o e c o tt o nt i c, s t ct t u.y
Appropr iately prescr ibed mecr icat ions const i tute an in-

tegral  part  of  asthma managenlent.  whi le prescr ibed asth-
nra medicat ions do not alrvavs accLrrately ref lect  proper us_
a-qe, they are a foLrndation of rneclical management ancl a
prerequis i te for  proper care.  As par l  of  their  part ic ipat ion in
the study. both the parent/guardian and the aclolescent were
intervier.ved separately to obtain a l is t ing of  prescr ibecl  asth-
'a 'edicat ions.  As descr ibed above, nominal  categor iza-
t ion of  oLrr  s 'b ject  into rni ld,  nr i lc l  to nroclerate,  mocierate,
moderate to scvere or severe asthma was done using ourr
asthma sever i ty instrument.  Appropr iately,  asthma sev.er i ty
correlated lv i th the number of  asthrra rnedicat io 's pre-

scr ibed ( fb r  the  parent /guard ians ;  r :0 .51 .  p :  <0 .0001;  fo r
the  ac lo lescents ;  r :0 .49 .  p :  <0 .0001)  We a lso  c lass i f ìec i
asthrna rrredicat ions into broad categor ies including short_
act ing B-agonists,  rnethylxanthines, crornolyn/neclocror-ni I
and inhaled cort icosteroids.  Al l  were prescr ibed at  h igher
rates in the nrore severe groups. Howeveq inhalecl cortico_
steroids were prescr ibed in l3.  go/o of  the col lapsed. mi lc l  to
r-noderate and moderate asthma severity group and in only 

'

36.80,'ó of the collapsed moderate to severe ancl severe group.
The practice of- not prescribing inhaled corticosteroids by
uS physic ians is qui te inconsistent wi th both the uS Na-
t ional  Panel  and the internat ional  guidel ines for  asthrna
nlanasen"ìent [4]. we do not feel that these clata reflect skep_
t ic ism for the Llsase of  these medicat ions in such an age
groLlp because they are consistent with tl iose we have re_
cently repofted in adults with rnoderate to severe clisease
t5]. To elucidate hor,v this pattern n-ranifests itself across so_
cioeconomic strata,  rve anaryzed the distr ibut ion of  pre-
scr ibed asthma medicat ions by subdiv id ing olrr  populat ion
into fàmi ly income quar- t i les and cornpar ing the highest to
the lorvest. only 60/o of the lor,vest qr-rarti le rvere prescribed
inhaled steroids cornpared to 2g,% of the high- incorne quar_
t i le  (p :0 .03  by  F isher 's  exac t  tes t ) .  Arso ,  B-agon is ts  were
prescr ibed at  a lorver rate in the lowest- income quart i le (42
vs. 899/o;  p:  <0.0001).  These f indings indicate that  adoles_
cents fiom lor.v-incorne farnil ies receive inappropriate care
for their  asthrrra

Discuss ion

This study is contribr-rt ing to the many efforts to delineate
the cause(s) behind increased asthma morbidity and rnortal_
ity and its preponderance arnong African Americans r.vithin
the uS population. The data we presented offer insights into
the predictors of  asthma morbidi ty in adolescents.  The hy-
potheses whrch prompted the design of  th is project  cannot
yet be definit ively confirmed. However, many elements of
our findings point toward their correctness.

The f i rst  suggest ive conclusion is that  socioeconornic
factors are related to allergen exposure. our prelirni 'ary da-
ta indicate that  exposLlre to cockroach al lergen is higher i '
adolescents of  lorv- incorne farni l ies.  Interest ingly,  a di f fer-
ent pattem tends to e merge in the high-income grolrp,,uvhere
the dust mite D. .f irrintte appears to be lrìore prwalent. IVIost
exper-ts in the field would argue that this may be related to
the differences in housing structures and to the nature of
furrriture and f-loor covers that are thought to exist bet,uveen
socioeconornic groLrps. There is, horvever, no definit ive
stucly to conf i rm these speculat ions.
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We har, 'e fur ther fbund that cockroach scnsi t izat ion is
strongly associatecl  r i ' i th lo* '  inconte :  th is olrscr-r ,at ion corr-
f ì rnrs previously publ ished r .vork ancl  shoulc l  bc at t r ibutcd to
h ighcr  exposure  [6 ] .  Overa l l  a top ic  d ia thes is  rnay  a lso  be  a
predisposing factor fbr  skin test  posi t i r , ' i ty  to cockroach, as
i t  is  fbr  any skin test  posir iv i ty.  There is no scient i f ìc evi-
c ience to suppoft  the possibi l i ty  that  such cl iathesis is charac-
ter ist ic of  lorv inconte.  Ner. 'er the lcss.  i t  is  rathcr intr iguing
that several  oLrtdoor al lergen sensi t iv i t ies also appear to be
rrore prevalent in the lbu,- inconte group. as i t  is  qui te di f f i -
cul t  to explain sLrch f indin,g on the basis of  a l ler ,gen expo-
sure.  Thrs observat ion nray tenrpt  us to invoke genet ic ele-
rrcnts.  such as those associatcd lv i th ethnic backsround. At
first look, this rvouldìrot app.-ar to bc the case si, ice the tr,vo
rnajor ethnic sroLlps.  Af i - ican Anter icans and Caucasiarrs,
are in balance lvithin thc lorvest-incorrrr- cluarti le. Ho'u,n,el, 'er,
80% of the adolescents rvhose fami ly belorrss to the high-
est- income clLrart i le are Caucasians. We f incl  a consistcnt
tendency fbr Af i ' ican Anter ical ls to have higher skin test
sensi t iv i t ies conrpared to Caucasians. Inciecd. Afr- ican
American ethnic backgrouncl ' rvas tbund to be thc s inglc fac-
tor relat ing to thc nr.rntber of  posi t ive skin tcsts in stepu, ' ìse
rcgression analysis.  Given that thc averase incorrre- per tanr-
i ly  menrber of  Al ì - ican Anter ican adolesccnts is eract ly
50% of  tha t  o f  the i r  C laucas ian  counterpar ts  (p  :  0 .0001) ,
one can a_eain argue that the di f ferences in skin test  reac-
t iv i ty are dr iven by SES. Fronr our prel i t r inary analysis,
however, ir i rvli ich African American ancl Caucasian aclo-
lescents l rom lorv- income and high- incorne f Ì rnr i l ies werc
cornpared as 4 separate groLrps.  i t  is  sLrggested that lon, in-
come is c i r iv ing sensi t izat ion to cockroaches and rodents
only in t l ie Af i ' ican American subgroup. The interact ion of
SES, and ethnic background may thercfore be crucial  in
detenl in ing the r isk of  sensi t izat ion.

Asthnta sever i ty in adolescents is obviously mr_r l t i facto-
r ia l .  Even af ter  test in_9 several  potent ia l  thctors,  our abi l i ty
to account fbr  the asthnla sever i ty score var iance barely ex-
ceeds 109/o. Hor,vevcr, tr,vo factors seem to be u,e l l assoctated
rvi th rnore severe asthma. atopic sensi t izat ion and female
gender.  The forrner is rnore speci f ical ly related to cock-
roach sensi t izat ion.  Our cLtrrent analysis promotes the
Anrerican cockroach as the r-trajor c-r-rlprit; horvever, in previ-
ous interim analvses o1'this project, rve for.rncl both the Ger-
rnan and or jental  cockroaches forrning the strongest rela-
tionships r,r, ' i th asthtna severity. In the currcnt analysis, these
2 species were ' runners up'  for  the best predictor spot
among al l  other al lergens fol lorv ing the Arner ican cock-
roach. This intercl iangeable role rnay be clue to a s igni f icant
degree o f  c ross- reac t iv i t ) ,  [7  8 ]  o r  to  thc  p robab lc  assoc i -
at ion of  a l l  3 species r ,v i th poor housing condi t ions.  Al-

though several  stucl ies havc- associated cockroach sensi t iza-
t ion  w i th  as thma.  espec ia l l y  in  inner -c i ty  popu la t ions .  t6 .  9 ]
ouruvork is unique in that  i t  re lates th is type of ,a l lergy to t l ie
scver i ty of  the disease. That the relat ionship between asth-
ma sever i ty and cockroach sensi t izat ion is apparent in the
analysis of  the r ,vhole _qroup is probably dtre to thc fact  that ,
ref lect ive of  the general  populat ion,  o l l r  sar lp le is sker,ved
to.,vard lorver SES strata. Indc-ed, 'uvhen this relationship is
examined separately in the tu,o extreme i r - rcome quart i les,  i t
is  mr-rch stronger in the lo"r ' - income quart i le,  and i t  d isap-
pears in the high- inconte quart i le.

In chi ldren. nrost  studies suggest that  asthma is 'uvorse in
niales compared to fènti i les [ 0. I I] . In contrast, fernales ap-
pearto have worse cl isease in adul thood [-5,  l2] .  This is,  lve
bel ieve, the f i rst  ef for t  to exarr ine the issue in adolescents.
Our f ìnding is qLr i te interest ins because i t  infèrs that  the
pathophysiologic mechanisnr behind the inequal i ty of  asrh-
tna severity betrveen worìlelÌ ancl men nray l ie in the events
that take placc dr-rr ing adolescence; i t  is  reasonable to sug-

-9est pr-rberty as a target for evalLration.
We also f ìnd discrepancics i r r  the qLral i ty of  asthrna nlan-

agetnent betrveen high- ancl  lon,- i l tcol l lc  quart i les u, i th re-
spect to the rate of  prescr ibed ant i - inf larrr-natory as rvel l  as
bronchodi lator ntedicat ions.  \ \ 'e have not yet  analyzecl  addi-
t iona l  aspec ts  o f  the  qua l i t y  o f  care  inc iud ing  thc  ex is tence
of act ion plans. the use of  spacer devices and the meterecl-
dose inhaler techniquc. Hor,i/ever, 'uvhat we are reporting
here is alarming enough to raise the hypothesis that  poor
asthma nlanagenlent may be a contr ibutor to the increased
asthnra ntorbic i i ty  and mortal i ty in inner-c i ty Afr ican Anter-
i cans .
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