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The Christchurch Health anJ Development Str-rdy comprises
1,265 ch i ldren born in  1977.  The 2 l  ch i ldren who rece ived no
diphtheria/pertussis/teranus (DPT) and pol io immunizations
had no recorcled asthma episodes or consultations for asthma or
other al lergic i l lness before age 10 years; in the immunized
children, 23.|o,(t  had asthma episodes, 22.5o/o asthma consulta'
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t ions,  a lnd 30.0o/o consul tat ions for  other a l lergic i l lness.  Sim-

ilar Jiffèrences were observed zìt ages 5 and 16 vears. These

findings cìo not appear to be .-lue to differenriaL Lrse of he:rLth

serv ices (a l though th is possib i l i ty  cannor be exclr - rded) or  con-

fbunding by erhnic i ty ,  socioeconomic stat l rs ,  parenral  xt t ' rp! ' ,  or

pa ren ra l  smok ing .  (Ep idemio logy  1997 ;8 :6 i3 -680)

The prevalence of asthma and al lergic disease has in-

creased in many countr ies, l-+ and there has been a great

deai of specr-r iat ion as to possible causes,i-rr including the

possible role of immunization in promoting al lergic sen-

sit izat ion.l2 For example, pertussis vaccination acts as an

adjuvant for antigen-specific responses in laboratory an-

1^"lrr l-r5'  a specif ic immunoglobulin E ( lgE) response to

pertussis toxin i tseif  has been identi f ied in chi ldren

receiving pertussts immunizationl6; and vaccination with

soÍne orl- ier organisrns cnhances hrstarnlne release in

laboratory animals. l i '18 ln addit ion, trvo studies have

found that pertussis infection increased the risk of ato-

py, 'e'10 and another study found that aluminum-adsorbed

vaccines produce greater IgE responses.zl I t  is therefore

theoretical ly possible that immunization may contr ibute

to the development of al lergic disease, whether through

reducing cl inical infect ions in infancy,tt  ot through the
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direct IgE,- inducing effects of rhe vaccines themselves

ancl/or the potentiating adjuvants. We have therefore

examined data from a New Zealand cohort study to

investigate the relat ion berween infant immunization

and subsequent al lergic disease.

Methods
The Christchurch Child Development Unit comprises
t ,Zo5 chr idren born in  i977. : :  Inrormar ion on immuni-
zations, asthma, and other al lergic disease (col lected

annually unti l  age 16 years) was obtained from (1) a

medical diary supplied to al l  mothers, (Z) direct qLres-

t ioning of the mother about medical contacts, and (3)

cross-checking with the family doctor when maternal

reports or diary records were vague or inconsistent- In'

fants were scheduled to receive diphtheria/pertussis/tet-

anus (DPT) and pol io immunizations at ages 3 and 5

months and measles immuni:at ion at 1l-15 months; we

did not consider subsequent immuniza[ions' since our

hyporhesis focused on infant immunizations. Data on

asthma, eczema, and other al lergies ( including rhinit is,

food al lergy, and Lrrt icaria, but excluding drug al lergies)

were categorized as to wherher chi idren had consuira'

t ions (reportec{ medical contacts) or episodes (consulta-

t ions plus reported episodes not medical ly seen) up to

ages 5, 10, and 16 years. A chi ld was assigned to a

negative category only i f  there were complete negatlve

data for that chi ld; a posit ive category was al located i f

any episodes or consultat ions took place, wherher or not

the data were complete.

We analyzed the dara using the Mantel-Haenszel sum-

mary r isk rat iol l 'Za and Fisher exact methods where ap-

orooriate.
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TABLE 1.  Character is t ics of  the Immuni;ed and Nonimmunized Groups
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Imrnuni:eri
( N  :  1 , 1 3 4 )

NonimmLrn i :ed
( N  :  Z l )

Toral
( N  :  1 , 2 0 7 * )

N,-rrnber % Number Vo Number ,r/o

ve:ìrs; bet,,veen ages l l  and 16 years,

some evenrs were recorded, but rhe

risks were st i l l  relat ively loi ,v. There
was l i t t le associat ion between immu-
nization and eczema (Table 2), or for

consultat ions for gastrointesrinal

symptoms before age Z years IRR :

L .3 ;95o/o conf idence in terva i  (CI )  :

0 .6-3.11,  repor ted gast ro in test ina l

symptoms befbre age Z years (RR :

1 .0 ;  95o/o CI  :  0 .6-1.8) ,  or  repor ted

measles, rubel la, chicken poX, or

mumps (not  shown in  tab le) .
'We 

were not able to adjusr for al l
potential confounders simultaneor-rsiy
because of the small  numbers in-
volved, with some analyses invoiving
no cases in the nonimmunized group.

Nevertheless, we did attempt to assess

confounding by: (1) assessing whether

potentiai confounders were related to

the outcome in the overal l  dataset,

and (Z) for the outcomes with some

cases in rhe nonimmunized group, ad-
just ing fbr each confounder in turn.

adjusted for parental smoking, and 2.8

when adjusted for pet ownership. The

corresponding f igures were 2.7, ?' . i  ,
2 .9 .  Z .B.  and 2.6  for  asthma consul ta-

t i o n s ;  a n d  5  . 6 , 5 . 7 , 5 . 7 , 5 . 7 ,  a n d  5 . ó  f o r

allergy consultations. Thus, there is

l i t t le evidence that the f indings in Ta-

ble Z are due to confounding by the

factors shown in Table 1.

We a lso examined assoc ia t ions be-

tween in fant  measles,  mumPS) ru-

be l la ,  or  ch icken pox in fect ions,  or

measles vacc inat ion,  and the out -

come measures descr ibed above,  bur

we found no s t rong assoc ia t ion '  For

example,  for  as thma ep isodes up to

the age of  10 years ,  the re lar ive r isk

w a s  1 . 7  ( 9 5 o / o  C l  :  1 . 0 - 1 . 4 )  f o r  r e '

por ted measles in fect ion and 1.0
( 9 5 o / o  C i  :  0 . 9 - 1 . 1 ) f o r  m e a s l e s  v a c -

c i na r i on .

Gender
Female
ìv f  a le

Ethnrc i tv
Po lynes ian
European/other

Socioeconomic status-f
Classes 1 and Z
Classes I and 4
Classes 5 ancl 6

P " . o ^ r " l  h i t r , r r r , , r i

Asthma
Ec;ema
Al le rg ic  rh in r r i s

Parental smoking O-5

Pet ..rr,vnership 0-5

t 87
)9 i

+9.6
t0.1

5 2 . 2
47 .3

t 9 . 1
60 .1

1 1 . 0
7 6 . 1
60.9

z r . i
z6 . l
2 r . 1

82 .6

9 1 . 1

1 9 6
50.+

14 .1
8 5 . 7

20.8
5 J 0
76.2

1 8 .  I
z t .5
29.9

56 .7

80.4

599
608

25r
640
3 1 6

I Z
1 1

9
r4

)
ó

r4

5
6
j

1 9

ZT

161
1 ,010

24E
63+
) v L

1 l . t

i53
356

650

923

1 1 . 9
8 6 . 1

173
1 ,014

ztr.9
i l  6
25.5

1 8 .  I
7 t . 4
i 0 .1

56 .2

i 9 8

?. t9
759
1 6 l

669

e44

* Totals do nor surn to 1,107 where,lata are not compLere.
i  El ley-lrving socioeconomrc index ior Nerv Zealand occupations.

Results

Only 73 (l.B%) children in the cohort were recorded as
having received neither of the two scheduled DPT and
polio vaccinations due at 3 and 5 months. They wer-

emore l ikely to be in a lor.v socioeconomic group,

Polynesian, or exposeci to parenrai smoking, but there
was little difference with respect to gender, pet owner-
ship, or parental histories of asthma, eczema, or al lergic
rh in i r is  (Table  i ) .

Table 2 shows the r isk rat ios (RRs) (with Fisher exact
confidence intervals) for various outcomes. The 23 non-
immunized chi ldren had no episode or consultat ion for

asthma or consultat ion for orher al lergies before age 10

Ethnicity, low socioeconomic status, parental smoking,

and pet ownership (Table 1) had no associat ion, or a

posit ive associat ion, with the outcome measures l for
example, at age 10 years, Polynesian ethnicity was not

associared with asthma episodes (RR : i .0), asthma

consukations (Rn : 1.0), or al lergy consultat ions
(i ìF. :  i .0); the cori 'esponding relarive r isks were l , ' i ,

1 .4 ,  and 0.9  for  soc ioeconomic groups 5 and 6;  1 .1 ,  1 .1 ,

and 1.0  for  parenta l  smoking;  and 0.8 ,0 .9 ,  and 1.0  for

per ownership]. There was also l i t t le evidence of con-

founding in the adjusted analyses. For example, to age 16

years, the relat ive r isk for asthma episodes was 2.9 (Table

2); this value became Z.B when adjusted for ethnicity,

3.0 when adiusted for socioeconomic status, 3.0 when

TABLE 2. Asthma and Allersies in the Immunized and Nonimmunized
Groups*

Immunized Non immunized

No Risk Ratro 95Yo CIYesNoI  C 5

Ages 0-5 years
Asthma episodes
Asthma consults
Allergy consults
Eczema consults

Ages 0-10 years
Asthma episodes
Asthma consulrs
Allergy consults
Eczema consulrs

Ages 0-16 years
Asthma episodes
Asthma consults
Allergy consults
Eczema consults

l l3  916
114 935
t65 899
283 i98

234 7 i i
727 782
302 744
334 686

1 1 5  6 2 5
797 64r
4A4 510
398 552

0.7-oo
0.7--

o i J q

L  . V  ) - '
1 r l 2  -
L , V  J - *

1.05-.o

0.8-23.ó
0.7-223
r.0-222.6
0.5-2.8

0
0
0
4

0
0
0
5

z
z
1
7

T7
t i
l 3
1 3

l )

15
t2
TZ

ZO
z0
l b

l o
1 l

ú
a/)

1 l

t .9
) 1

5 . 6

* Torals do not sum to 1,207 where dara àre not complete
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Discussion
The f indings presented here are consistent wirh the

hypothesis that some component of infanr immunizatton
may increase the r isk of developrng asthma in chi ldhood.
An important l imitat ion of our clata is the small  nonva-
ccinated group. The vaccinated differed from the non-
vaccinated with respect to several factors, inciudrng
parental smoking,zs Polvnesian ethnicity,z6 and lower

socioeconomic sta[us,27 but these factors have been
found in previous New Zealand studies, and in the
current study, either to be posit ively related or to have
no associat ion with asthma symptoms or diagnosed
asthma.

All  the outcome variables used in this analysis have a
health service component, and i t  is possible that health
service access or ut i l izat ion, or recognit ion of symptoms,
was different for the nonvaccinated children. There was
l i t t le dif ference, however, between the vaccinated and
nonvaccinated groups with respect to consultations for
eczema or gastrointestinal symptoms, or tor reported
measles, rubel la, chicken pox, or mumps. Nevertheless,
we cannot exclude the possibiliry that the findings are
due to differences in health service access or use.

Three previous studies have examined immunization,
and the findings are inconsisrent. Butler and Golding2s
found no association berween pertussis immunization and
wheeze at age 5 years, but a lower risk of eczema. Odent er
alze found that pertussis vaccination increased the risk of
diagnosed asthma. Nilsson and Storsaetet'O conducted a
randomized nial of rwo rypes of acellular pertussis vaccine,
whole cell oertussis vaccine and no pertussis vaccine; thev
fbund no difrerences in a telephone survey of wheeze,
itching, and sneezing at age 7 years. These findings are, to
some extent, reassuring with regard to pertussis immuniza-
tion, but not necessarily about all immunizations, since all
children in our study also received diphtheria and tetanus
immunizations. 

'S7e 
have also had the opportuniry to re-

analyze the Dunedin Multidisciplinary Health and Devel-
opmenr Srudy,rr involving 1,037 children bom in 1977-
1973, but only five children were recorded as having no
vaccination before the age of 3 years.
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