
THE PREVALENCE OF RAGWEED POLLINOSIS IN FOREIGN AND 
NATIVE STUDENTS AT A MIDWESTERN UNIVERSITY AND ITS 
IMPLICATIONS CONCERNIBG METHODS FOR DETERMINING 
THE INHERITANCE OF ATOPY 

N TJR~HERs of investigators have attempted to define the inheritance of atopy. 
Isolated family pedigrees,I-‘” twin studies,‘“-1” and mult,iple case studies’“-“” 

have been cmploycd for this purpose. At present thrrc is fairly general agree- 
ment, that the former type of data arc unsuitable for evaluating the hcredit- of 
diseases of such common occurrence as atopic disorders, and conflicting COIK~~U- 

sions have been reached from studies of the latter two types. The many factors 
which may hare contributed to these discrepancies have been rvvitved by 
8chwartq2” I)ahlberg,29 I)eGar*a,“” and ot,hers.“‘-“:+ Prominent among these is 
the probability t,hat, the development of clinically overt, atopic disease is condi- 
tioned by c~xposnre to pot,ent envir~onmental allergens as veil as by hereditary 
factors. If this is true, past and continuin g attempts to define the inhcritancc of 
atopy pure1.v by the multiple case study approach are likely to hc inconclusivc~. 
This report, attempts to dorument this contrntion b;v surveying the personal and 
familial prcvalemvs of some clearly tlcfinc~d atopic diseases occurring among 
rorrign and native students in an area \vhcrr thrrv is an ahunda~lcc~ of a potent 
allergen (ragweed pollen) not present in most other countr+x. There is shown 
to bt’ a. significant difference in the onset and familial history of atop>- between 
these two groups of patients suffering from thv sam(’ diseases. The study also 
provides data about, the prevalence ol’ atop>- in various nationality groups and 
atnong nalivc university studrnt,s residing in all arcw having relatively large 
amounts of trve, grass, and wcc>d pollens and fungus spor’vs in the air.. 

7’11~ sur’\xy- \vas a~cotirplishc~d 1)~. tlleans 01’ a ~orlll)r’cllcrisi~t~, S-page qlic+tiolr- 
naii+c which elicited such information as the strldrnt ‘s age, racial ancestry, t,imct 
of arrival in the I’nited States and Michigan, ago of onset and type of an) 
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allergic symptoms, exact seasonal owurwnce of symptoms, a detailed famil) 
history of allergy and previous treatment. Past as well as current sprptoms 
were included, the results of t,his snrvey thus indicating a. “cumnlatirc preva- 
lcnce. ’ ’ The 322 Xmivcrsity of Michigan foreign students who were studied were 
selected, in 3960, from a total group of 9X5 foreign stndcnts on the vampus soleI? 
on the basis of previousl+v knoxvn q.~od comprehension of English, wad- ac- 
cessibilit,v through nationality organizations, and csclusion of persons from 
sonthcrn Canada.. These foreign students wcw approached in small gronps of 
10 t,o 20 persons. Bcforc they began to arrsw~~~’ the questionnaire, each of tlrc 
allergic eufitirs being t~valuatcd was c~xplained by one of tliv inr-wtigators, and a 
dcwription of the a.topiv discascs was wpcatc~d in writing on the qucstiorrirait,c,. 
Whcbn in doubt ~oricrr*ning the aris\v(‘rs to rcrtairi questions, thr strrdwts w(~i’(’ 
cwwur.aycd to indicate mrwrtaint~- rathw than to pucss. Tlrcl clucstionnai~t~s 
ww~ l)riefl\- reviewed with each stndrnt, as they U’PIY turwd in. The wlatiwly, 
t’cw quwtionnaires which wcw unsatisfactory because of incompletciicss or 
marked ~mccrtaint\- wwt~ c~xcludcd from the analysis of the data. 

Tlic control groups of riatiw Am(~ricarr studcrrts are outlined in Tahlc I.” 
The questionnaires were rrriewed with each of the unselected native student 
wntrols. Additional information also was obtained by the same qucstionnairc 
hut without personal contact from medical and nursing stndcnts and known 
atopic patients, hut, unless othwwisc indicated, only the data ohtaincd frwm thv 
unselcctcd natiyc students wew used in the following analysis of the results. In 
a further effort. to fucrrs upon items of data which are most likely to lw rvlial)lc, 
only allergic rhinitis arrd/‘or extrinsic or’ mixed intrinsic and extrinsic bronchial 
asthma ww~~ included as ” atopir discasc * ’ in this I)apcr. t l,ikcwise, only- tlrcx 
uwirriwiw of allergic rhinitis or hrwichial asthma (any type) in a parwit or’ 
sibling was corisidcred ;I positive family history of “ iltOl,v” in this stud!-. 

Tahlc 1 I clews the prcvalvrrw of raguwd pollinosis, personal atopy, and 
familial nlopp in some of tlir maj01~ nationality giwups si~i~vc~,wd. ‘l’tit~ nuriilwi- 

*Although the unselwtr(l native student pontrols were younger than the foreign students 
ati<1 nmre ~vl’e female, it bvas founcl that within this native student control group there were 
no significa.nt differences in tlw prevalence of ritgwee(l pollinosis between males am1 frmalen or 
between students with a tmxlian age of 20 a-ears and those with R median age of 25 years. 

->It is not implied that we necessarily regar~l these as the> only atopic (diseases, but it \\-a~ 
believeil that the reliability of the data wv~ul,l be cr~mprx)misr~l by tryinK to iclentify ottlrl. 
atollic conclitions t)J- means of ii qwstionnnirr 



- 

Table 111. shows the comparative prevalcnw of ragweed pollinosis and atop) 
in tho foreign and na,tive students. The diffrrcnces bctwen the two g’roups are 

not, significant hy the chi-squaw test. It, is of interest that the rnrdically ori- 
ented control group showed a higher prc~valencc of ragweed pollinosis and 
’ ’ atop ’ ’ than the control group from t hch student hod~~ at large, hut the dil’- 
fmence w-as riot, significant. 



~Y’ilYS. It is cl\-ident that during their second to fifth ragweed seasons in the 
Iynited States, the onset of rapwed pollinosis occ~urred more than 10 tirmhs more 
frctqut~ntl,v among forrign students than amon, 0’ natives of the same age, a dif- 
I’rrenw which is significant at the 1 per writ level. Katnrally, the foreign stn- 
clrrlts could not ha\-r dcwloprd ragweed pollinosis at a younger age, sinw the! 
WT(L not cspostx~ to the allergen, hut thcl fact that the large majority of native 
stl&nt,s d~wlop~~d their ragwwd synptonw at an earlier agv illnstratcs the rol(~ 
of the> (WVironrncnt in dctcrmilliny the time of onwt o-1’ the diwasc. 
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Fig. l.-Tinw of onsrt of ~a!gvro<l wllinosis in fore&m stutlrnts. 



In view of our finding more familial atop,v in the native than foreign 
students afflicted with atop- or ragweed pollinosis, the possibility was considered 
t,hat. atopy or ragweed pollinosis might not bc influenced at all by inheritanw”’ 
or that the mode of inheritance might hc different in the foreign and native 
student groups. The latter possibi1it.v sccmcd wry unlikely. however, in vie\\ 
ot’ the fairlp similar provalcnccs of familial allerg- in all foreign national 
groups studied, inrluding l~~uropcans. Thr data prcsrntrd in Tahlc VI rcaf%m 
the probability that heredity plays some role in the pathogcncwis of ragweed 
pollinosis. The ohsrrvcd diflcrenccs in the prcvalencr of this condition between 
groups with positive and ncyativc histories OF personal or Familial atopy are 
significant at the 1 twr (wit lc\-(~l in regard to the nativcl students. Table VI 1 
provides fllrtlicJr wnfirlnator~- cvidenw tllilt t~ag~vtwl pollen is no mow caapablc 
of cllicbiting atopic h~pc~rst~llsitivit?- in unpwdisposrd p~~rsons than is another 
gmup of wmmon at trrgens, the grass poll~~ns. t t is swn that ragwwd pal linosis 
owurs with substantially no relative1.v qratcr frcqutwyi than grass pollinosis 
among persons with rwgatiw family hist~oriw of atop;- when cwmpawd to 
students with positive family histories. 

cliseasr 
Positive: fami!y history of atopy x/30 (27OJu‘l 12/90 ( 13%‘) 20/1%0 (17%) 
Negative fannly history of atopy X/245 (3.3’3,) 11/274 (4.0%) 19/5lY (3.770) 

‘Potal group m/322 (11.8%) 6i/434 (15.4%) 105/756 ( 13.9$Z ) 

Kagmw!i pollinosis 
Grass nollinosis 

FAiWII>U HISTOKT I”hhZII,Y IIISTOKV i STIWXTS) 

47/596 (i.97~ ) 58/160 (367~ ) 105/756 (13.9%) 
32/596 i 5.4%) II /I60 ( 26% j 73/756 ( S.‘i%‘l 

Table VII I shows the prc~valencw of allergic* rhinitis and brorwhial asthma 
among the 434 unwlwtcd nativr student controls. It, is oi’ interest that whereas 
25 of X8, or 30 per writ, of tticw “atopic+” studrrrt s had cspwienccd bronchial 
asthma, 44 per’ cent of the 162 surveyrd atopic. pat,ients who sought treatment 
at, the Student Health Hrrviw Allerg,v C’linic had had bronchial asthma. Alsot 

as shown in Table IX, 24 per crnt. of the allergic rhinitis patients sren at the: 
Student Hthalt h Swviw tlcvelopwl bronchial asttuna subsequent to the onset 01’ 
tticGi- WllPYpiC~ rhinitis, wtiitv this scqncttcc~ of clv(allts oc~c~nrrcd in only 9 IWr (VI11 



Allrrgic rhinitis alone 
Allergic* rhinitis and bronc~hixl asithma 

Hronchial adlima first 
App~oxinintc~~p siniultawous owwt of 

allcrgi~ rlimitis anil asthma 
Allergic rhinitis first 
Trmpral rrlationship uncertain 

Portion of allrrgic rhinitis patients suh- 
squ~~~?r.tly drwloping bronchial asthma 

I~Iscl’ssIoiv )_ I Ih)_ 

The data presented in Table IV support the contention that# the family 
history is not a reliable criterion for establishing the inheritance of atopy, for 
here are two groups of persons afYlicted with the same allergic diseases in the 
sa,me communit)- but having significantly different family histories. Tn part this 
difference may he attributed to poorer recognition of atopic disease in members 
of: their families by the foreign students due to less fa.miliarity with these 
cntities. However, we believe that this is not, the major Factor explaining this 
different. Bwauso of the selection of students with a good comprchcnsion of 
Xnglish and the \-erhal and written description of the atopic diseases providcld 
to them, the foreign students appeared to have a good understanding of the 
information desired of them and completed their questionnaires carefully ; only 
Iwrsons n-ho had been able to recognize atopic disease in themsdzvs are being 
compared in Table IT’, and it would be expcctcd that these individuals could 
wcognizc atopic disease among their relatives,“’ even retrospectively, more 
readily than the axrage foreign student; and by limiting the analysis of the 
data to parents and siblings, the reliabilit>- of the famil,v histories should haye 
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The rxthw explosive onset of ragz.\vccd polliriosis among our’ fowign strl- 
tlcnts. illustrxtcd in Table IT, also is most (wily csplaincd hy the hypothesis that 
the forcigrr studcrit gwul) includes a wscwoir 01’ latcwt atop?- \vhicli does not 
manifest itself rrntil the students are esposcd to thv potent rag\vcctl allerycns. 
The type of analysis used in Table V is wpeciall~ appealing in that it onl~ 
royuirw the siir7x~~.c~d pcwon lw able to wcognizc s,vmptoms 01’ r.agwvd pollinosis 
in, himself. 

One of’ the most striking incidental findings of this study is the cstr+c~rrrel> 
high pr~~valcnce of raglveed pollinosis and atop.\’ in all the studtwt g~nps 
suwcyed. ,Although the pryvalences arc much highw than or*dinar*il\- rcpor?cvl 
ror entire populations, the data are more nearly in agrwmcnt with some ot,hcr 
sur~rys of stdcnt groups. It is difficult to make prwisc comparisons with 
rqorts in t,he literature bccausc of variablr eritcr*ia for :I diagnosis ot’ “ato~jic” 
disease, but Table X shows approximately the rrport,rtl preralcnws of blmwhial 
asthma and allergic rhinitis in yarious rrni\ersity student SUI’W.I~S. There arc 
marry factors \\hich may ;rccount for thcb marked variability in the wsdts it 
t,hpsp srry~cys. Among these are the definition of and criteria for* the diagnosis 
of atopic disease, care in the constrxction of yurst~ionnaiws, number of questions 
asked, the method of collectin, v the data, selection of persons being swveyd, 
differing locales of the studies, inclusion of past symptoms as WP!~ a~ curr’crrt 



difYicult.y, general intelligence of those beiri g intcrricwed, the prohablc spread ot 
t~agwe’cd in recent decades, and increasing general awareness of the atopic dis- 
tLasw. The latter may perhaps in pa7,t account for tht> apparent trend toward 
higliw prcralcnces with the passin g decades. Tt is of interest that Tips’ results 
at the I!nivewit~- of Xotre l)amt~“’ art’ almost identical to ours, and this SW\-r;- 
was co7rd77c~ttv~ in iwcnt yvcarx iii an area with similar vegetation. The high 
prv\-alcnw rcwntly rtportcd by Van Arsdrl and Motulsky“ also is of intwest itr 
vitv of the fact that they work in an twt~ntiall~- ragvtvv~ l’rw area. I )ata 01)~ 
taiilcd untlcr less critical conditions from 1,X61 stndrnts at 0771’ own institntitm 
in 1953 J-ieldcd cvcn higlrw prevalcnws of alltqic rhinitis and bronchial asthrrra 
than thtk rcsnlts rqorttvl in this paper.“” Using a much broader definition 0C 
allergy, tialliola, Kasanen, alld PC?ltOIlVn “’ f0Ulltl ’ * ircwlciiiic~ p?IXO~lS” iI?ltl 

studrnt n71rws to he afflicted far more fwyucntly than other stygncnts of the 
populact~ in southwest Finland. Haynal’” fo1117d a statistically significant dif- 
fcr~wct~ in thtl pr~valerrcr of ha\- fr\~lr (but not asthrrra) in t ht, familiw ot’ 16. 
year-old school childwn in %nrich awordin g to social (*lass, tlir~ oppw talasst3 
being most afflicted. 

It seems clear, thcreforc. that the reported prcvalencc of atopic disease is 
substantially higher in university students in wccnt years than the prrvalencc 
usually quoted for the general population. Although a considwation of thtb 
general prrralcnce of atop>- is btywnd the scope of this rtyrrt, it is pertinent to 
considw whether this difference between the xtudrnts and thr general popula- 
tion is wal or only apparent. If the latter (e.g., tluc to students ’ increast~d 
awarwrfw ot’ the atopic diseases), it follows that thtb usnal c&riiatw of the 
gwwral occurwnw of a.t,opic disease probably arc substantially too low, particu- 
laxly if ’ ~ciuiiulati\-e prevalcncc” is being considcwd.” If the difttwrice in the 
o~~uiwriw of a.topic disease between stj77dnrts and tht ’ gencra1 populace is wal, it 
\\-orrltl bc highly desirable to ascertain the factors associated with and rwponsiblt~ 
foi* this difftlrcnw. Iritelligerwt~” and twotional strws4” have lwcn snggrstctl as 
~wssibilitics. Unfort77nately, however, there does not appear to bc ar7.v informa- 
tion \vlrich indicates lvhcthcr thta increased reported prcvalcncc of atopic diwasc 
among 77riiversit!- str7tltwts is real or ar’tifactnal. 



There arc major limitations to any conclusions which catr Ire drawn 
from surreys of the inheritance and prevalcncc of atopic discasc, since in effect 
these rrquirr people to diagnose allergy in tlremsclvcw and their rclativcs. 01~ 
j&ions havr hccn raised to the LISP of qurstionnaircs in thrsc survcy~,” but it 
was hoped that tlrtk snp~)ler~ic~rrtar~~- personal contact rmployctl in our study 
would entrance the validit)- of the data. I~‘oI* oIr\ions reasons it \vas itnpossihlc 
for us to ohtain information direct]?? from tlrcsc students’ relatives, and un- 
fortunatel,v it also was not, frasitrle to skin test the groups under study. How- 
ever, since sonic of our foreign students and riativc student controls \vcrc scenz 
Iry chance, as patients at the Health Servicr Allergy (‘linic, it ~vas possible in 
t.hese instances to compare the clnc’sti0rrriair.c~ itlfol~fllilti011 with coriclrrsioris 
reached following a connplctc allergy rvaluation, including skin testing. ()I’ l!) 
students jat’lgrd to have r.a.gwccd pollinosis 1)~. (1 ucstionnairc, the “diagnosis ” 
I\-as confirnicd in 1 i instances lry a coiriplctc history iLJltl skin tests. SimilarI\-, in 
the 16 instances whcrc adequate irrfurtrration concct+ninh 0 tlrc famiI!- history of 
allergy was availahlc from the J lealth Scrvicc ~wo~xl, it contirmcd the question- 
naire in 15 cases. In 13 of’ 15 cases thcrc was agrcctircnt (within one year) in 
regard to the age of onset of symptoms. Kcvcrthclc+is, it Sims likrly that it \vill 
not he possitrlc to delineate the role of inlrcritancc or’ the lrrt’valcnce of the atopic 
state until a simple, reliable olrjcctivc test for* atopy is dcviscd. J’ntil such a test 
is availahlc, epidemiologic studies arc like])- to contr4rutc to an understanding 
of these proMems in proportion to tlrc cart with which tlrc data arc c~ollrctcd. 
A conservative interpretation of what CiUl bc accepted as atopic discasc on tlicx 
basis of survey methods also appears to lrc dcsiralrlc. 

I. IZagwred pollinosis and other atopic diseases occur in many nationalit! 
groups. 

2. Data are presented which strongly suggest that exposure to potent 
environmental allergens, as ~11 as inheritance, affects the prevalence and onset 
of clinically overt atopic diseasc. Although this conclusion may appear obvious 
to the clinical allergist, it seemed worth while to take advantage of the rather 
uniyuo opportunity afforded hy OLIL~T foreign stutlcnt poprrlation to try to docu- 

ment previous clinical impressions. 
3. The apparent prevalence of atopic disease in university student popula- 

tions is substantiall,v higher than the prevalt~ncc grnerallv reported for the gen- 
cral populace. 

4. J)ata obtained from atopic yatienf populations may tliffer from ohserva- 
tions 011 unselrctcd atopic persons in t,hc community at large. 
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