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Recurrent wheezing in relation to environmental
risk factors in infancy

A prospective study of 276 infants
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Clinical course and environmental factors were recorded in a prospective siudy of 276

wnselected infants followed from birth w0 the age of 18 months. The study was

performed with & questionnai of 6 and 12 months and a physical
cxamination at 18 months. Fifiy-nine (21%) of the childr

wheezing before they were 18 months old. A ol of

2 had =2

pisodes of
8 (215) of the children
helonged 1o the Towest social class V. 182 (665%) were daily exposed 1o passive tohacco
smoking at home and/or i day
(70 L 62 (22%) lived in flais and 167 (614) were in daily contact

with furred pets a home and/or i daycare. Tn social class V' a preponderance of

161 (59%) were breastied 23 months.

Gy were in daye

ehildren were exposed 1o passive tohaceo smokin

ve breastfed =3 months. 1

minority

gistic regression an
I cifect of environmental risk factors on the risk of

ths. “The

the purpose of assessing the e

vecurrent episodes of wheezing before the age of 18 mo study demonsteated

that male sex and daily exposure o passive ohacco smoking were significant risk
factons with estimated odds ratios 1.9 and 2.4, respectively. Matemal wobaceo smoking
ed 10 be associaed with the higest visk. There was 2 tendeney = though not

significant - indicating that breastfeed

ng =3 months had a protective effect. Low
v contact with furred peis. having

social status, daycare, da carpeted floor i bed-

and fiving in 2 O proved not o affect significanty e visk of secu

wheezing

Koy swvords: cnvironmental risk factors: infancy: Jinear logistic regression analysis:

passive tobaceo smoking: wheezing
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CLINICAL ASPECTS

Significant correlation between daily exposure o passive tobacco smoking and
ing in infancy has been demonstrated. Thus, daily exposure of
 tobacco smoking should be avoided.

recurrent wh

infants o pa

Wheezing, ofien associated with signs of upper  bronchial asthma until otherwise proven (9).
respiratory (ract infection, is a common dis- In recent years several studies have indicated
case among children in the first years of life.  that the occurrence of asthma and allergic dis-

ciated  orders

Z

Recurrent cpisodes of wheezing are 4 increasing in industrialised countries
of development of bron- (1, 27). Various environmental factor
rgue,  exposure (o tobacco smoking, dayc

with increased

such as

chial asthma (20, 25) and some author

re, damp
that recurrent wheezing should be

social sta-

housing, industrial pollution or poor
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tus are reported associated with increased fre-

quency of wheezing in children (1, 3, 5, 10)

a, study

In these the diagnostic criteri

populations and groups vary, and more-

over, most of the studics are retrospective with
some uncertainty as to the information con-
cerning carly childhood. The aim of our study
was (o analyse the relatonship between recur-
vent episodes of wheezing and some environ-
mental factors in a prospective study of 276

from birth to the

unselected infants followed

age of 18 months.

MATERIAL AND METHODS

Study population

During 1985, 1758 infants were born alive at
I, nine of them dicd

Odense University Hospits

neonatally. A total of 276 infants of this cohort

study, repr

were chosen for (hi enting a ran-

dom spot sample of 16% of newborns from
the municipality of Odense, Denmark. In 1985
cord-blood gl (Phadebas 1gE PRIST) was
determined as a routine.

“The parents of the infants answered a s
when the children were 0,

dard questionnai
6 and 12 months old. The que

tionnaire in-

concerning family history of
g y Y
urtica

cluded questions
atopy  (atopic
asthma and haylever), carcful dictary history,

al factors,

dermatitis,  allergic .

various cn

data, respiratory (ract infections, Zing,

foods,

awopic dermatitis, adverse
and other possible signs of allergic discasc.
A the

underwent

age of 18 months all the children
physical
pacdiavicians (S. Halken, S. Husby and
A. Host) and d

history and data were recorded.

xamination by one of

children’s individual case

Definitions

We analysed the variables considercd as pos-

sible risk factors for having at least two cpi-

sodes of wheezing from 0 to 18 months of age.

Wheezing was recorded when the child had a

history of expiratory wheezing lasting 2 or
more days and (he wheezing was diagnosed by
a physician. The wheezing was nearly always
associated with upper respiratory tract infec-
Virus
routinely.

investigations were not performed
The

disposition, social s

tion

considered

were

ables

atopic pi s,

ive twhacco smoking, bre.

yeare, housing conditions, carpeted floor in
bedroom, and contact with furred pets.

gistered according o the
system of the Danish

ocial status was

Social
18

five

social grouping
when the child v

Rescarch Institute (

months old. This grouping system

¥ gave
1-V according to cducation and

social classes
cmployment on which the family income was

made, with class V as the lowest.

Statistical methods

performed by
Me
jon analysis by use

simple

Statistical analysis was

contingeney tables and ¢ te cover we

u

d lincar logistic regr
of the model
logit (p) = loge (P/(1-p) = a + bixl +b2x2

+ ...bnxn

where p was the risk or probability of a child
g
18 months of life.

at least twice during
x1,
planatory variables and the b1, b2, bn indi-

suffering from whee

. xn were

the firs

e
cated the amount of change in the transformed

probability - the Togit = when the correspond-

sged one unit and all the

ing variables ¢

other variables remained constant
In this study the variables were binary. Esti-
cocfficients

mates of the  regression were

obtained by using the principle of maximum
likelihood (2). We have used the odds-ratios in

results. Odds-ratio

the presentation of
(OR) is the anti-logarithm of the
on coefficient and is approximatel
when probabilit

our

regres

me as the relative i

low.

Many of the considered variables
cach To establish
had an effect of its own, this cffect had to be
conditions the

aflected

whether a variable

other.

demonstrated  under where
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variables alfecting the variable in question were

constant and the variables affected by the con-

sidered variable were excluded from the model.
The relevant regression coefficient was estimated

in the

for constant values of the other variable
model. To det
ble:

mine how the considered varia-

affected cach other, they were arranged ac-

cording to time on the following time scale:
Social stats - Sex = Passive smoking = Age of weaning
conditions

Social status was positioned (o the extreme left
because it was assumed o
. but not itself’

on the time scale,

alfect many of the other variabl
t0 be affected by any other of the variables. The

last four variables all concerned the period after

birth and it was impossible to tell which was
first. "The effect of the variables was analysed
time scale and

neluded in the

from the left to the right of
the 1
model at the same time.

The fogistic regre:
performed with the Biomedical Computer Pro-
gram BMPD,

four variables had to be

linear ion anal was,

RESULTS

TO E

NVIRONMENTAL RISK FACTORS 509
(66%) of the children were
passive tobacco smoking cither at home or in
daycare. A total of 160 (58%) of the children
ve tobacco smoking

daily exposed to

were daily exposed 10 pas
at home and 22 (8%) were exposed in daycare
105 of the mothers smoked every day

only.
during pregnancy and 115 when the children
were 0 10 18 months old. Only one mother
smoked during pregnancy but not when the
child was 0 (o 18 months old. In social classes

1-11 53 %

passive tobacco smoking compared with 69% in

of the children were daily exposed o

social ¢

A total of 164 (39%) of the children were
breastfed 3 months or more,
Vit was 43%. Tn social class V 55% of the

lived in flats, the

but in social class

familics in whercas among

study population as @ whole only 22% had

these housing conditions. According 1o th

children from the lowest social class were more

exposed  to passive tobacco  smoking, were
weaned at an earlier age and lived under other
housing conditions than the children  from

higher social classes.

Table 2 shows the number of children with
geuetic  predisposition to atopic  discase
(asthma, hayfever, atopic dermatiis ov allergic

= 0.5 KU/
delined

urt

caria) and / or cord blood gk

Double here

The frequency of the i i 2

factors is shown in Table 1. As shown, 182

Table 1

Study population. Frequency of the considered cnvironmen

Total 276

Boys 126

Cirls 150
Social cass 111 57 (21 %)
161 (58%)
8 58 (21 40y
Passive smoking ** 182 (66 %)
stheeding = 3 mo. 164 (B9%)
Dayeare 192 (70 %)
Living in a flat 62 (229%)
Living in a detached house 24 (784
Carpeted floor in bedroom 204 (819%)
Fumved peis ** 167 (61%)

ol the D

* Social ol g 0 rouping sy
Social Rescarch Institte

Dy exposure at home and/or in daycare

prodisy wits as
double parental predisposition. Single predis-
position was present when one parent and / or
. Sis

teen (6%) of the study population had double

one or more siblings had atopic di

KUA and
seven (43%) of these children had two or

parental pr
combined with cord blood Igk = 0.5

or single pr

Table 2

ildren and number with reeurrent whees

tion and cord blood 1gk

Towal  No.with RW

o " (%) =594
Atopic predisposition 88 (32) 19
Double parental predisp. 7(2.5) 2
Single predisp 81 (29) 7
Cord blood 1gF: = 0.5 KUA 35 (15) 12
Single pre I
Cord blood Igh = 0.5 KUA 9 3) 5

RW  vecurrent wheezing in the period 0-18 months,
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“Pable 3 “Table 5,
Rin data on « ve prevalence of two o more episodes Number of children with revurrent wheezing i relation
of wheezing (RW) in the period 0-18 months of age sex. eliminating the effect of social s
e Fstimated
No. No. (%) cases No No.
Sex 95 i
iitd with RW b hitdren cnes () OR
cont limits)
ren
150 20 (16) !
Total w6 92 126 B8 L (Li-3d)
Toys 26 ey e <om
Giinls B0 22
Passive smoking e

Nor pissive smoking i more epis

des of wheezing before 18 months

of age.
ocial class 11V

Raw data on cumulative prevalence ol at

Social cliss V/ 16 (28) | . " 3
ol clins 11V o sowokitng [ cast two episades of wheezing at age 0-1¢
Social cliss V'L e smoking w525 months is shown in Table 3. Fifty-nine (21 %)
of the study population had two or more cpi-
BE =3 mo, 16120 (18) sodes of wheezing before they were 18 months
B o e man old. Using xtest, signilicantly more hoys than
BE< 1o, B () td. Using i ~test, significantly e ys tha
W2 3 o, (ks girls had wheezing episodes twice or more.
soc el T T mo smoking 27 2(7) Further, breastfeeding =3 months se
BE <5 mo. (girls) he associated with a significantly lower preva-
sl Bt suoking oo lence of recurrent wheezing than breastleeding
R @ < 1 month. Low social status and cxposure (o
- Dayeare wo16(19) passive tbacco smoking also appeared to be
| Dayeare, no smoking, BE =3 mo. 5 (1) with & higher cumulative prevalence
Dayeare,no suoking, BE = 3mo. 27 0 of recurrent wheezing, but using simple 2 x 2
e o ey ables and xtest i was not significant.
Detacheed house 21 010 Because many of the variables were related,
Flat, no smoking 10 3(19) Iowas necessary o use linear logistic v
Detached house, no smoking W 1) sion analysis. Using this analy:
) examined for an independent association with
1+ Carpets in bedioom 22 A6 (21) N . 1 { I . I
 Coarpets i sl m e recurrent episodes of wheezing were: low so-
cial status = class 'V, sex, daily exposure 1o
+ P i home/dayare 067 0) passive tobacco smoking, age of weaning, day-
Pts at homeldayeare 0 2624 care, living in a flat versus a detached house,
BE - breasttocding, * 1 < 0.05 carpeted floor in the child’s bedroom  and
furred pets at home or in dayeare at least
during the first year of life. These results are
Fable 4 presented in Tables 4-8 with estimated odds-

and P-
values are derived from  the likelihood ratio
and when no values are written P> 0.05.

vatios and 95% conflidence limits

Numher of children with recursent wheezing in

o social statis

Social No Table 4 shows the rclation hetween social
class children aes (%) status and recurrent wheezing and it is seen
e T that in our study population low social status
v 161 4 (19) 1 wis not a significant risk factor. A significant

v i 16(28) 16 (0.8-32)  pelati ip between male sex and the risk of
®otest, P o= 0476 s recurrent  wheezing (OR - 1.9)  was  found




RECURRENT

(Table 5). Table 6 shows that

smoking was a_significant ri
wrent wheezing. If the child was ex-

exposure to
factor

passive
for

sive  tobacco  smoking  at

posed to daily p
home or in daycare the estimated OR was 2.4
and OR was 2.6 when the child’s
smoked tobacco every day. The frequency of
maternal smoking during pregnancy did not
differ from that during the period 0-18 months

mother

post partum. Thus, in this study we cannot
distinguish between the influence ol exposure
to maternal tobacco smoking before and after
birth, The relation between the risk of recur-
rent wheezing and the age of weaning is
7. There was a tendency indi-
<1 month had
than

shown in Table
cating that children bre

sthed
wheezing

a higher risk of recurrent
children breastfed for a longer period, but the

difference was not signilicant.

Finally, the last four variables are presented
in “Table 8. Neither daycare, living in a flat,
having carpeted floor in the bedroom nor daily
contact with furred pets were noted to ha

significant effect on the risk of recurrent
wheezing,
DISCUSSION

In this prospective study 21% of the children
ng before

had two or more episodes of whe
the age of 18 months. This figure
able 1o the corresponding figure of a previous
Danish study (20) where Storm et al. found
that 15% of 1210 unselected Danish  school

s compar-
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"AL RISK FAC

ORS

children had three or more cpisodes of wheezy

bronchitis before the age of 4 This

study
children were 7 year
Hence, the

years.

however,  was ctive and  the

retrosps

old when the data were

collected. real cumulated
lence of wheezy bronchitis may have been
higher. Bisgaard (3) only found 2% of 5953

ng at least one cpisode of wheez

preva-

children ha
ing before 1 year of age, but those children
were born in 1959-61
collected for this specific purpose, so probably

and the data were not

the real prevalence was higher. In a prospec-
tive study from 1987 Cogswell (5) found that

23% of 73 newborn infants had at

cpisodes of wheezing from 0 10 5 years of ag

but those children were all predisposed to
atopy with at least onc parent with asthma or
hayfever.

Our study population cons
cent any high risk
A ol
of 88 (32%) of these infants had atopic pre-
st_one atopic parent or

s of unsclected

infants, and docs not rep:
group with regard (o atopic heredit

disposition with at le

figure is a normal finding in a

sibling. This
large Danish population (20).

Previous studies (3, 13) deseribed low social
status as a risk facior for wheezing, but in a
large prospective study Burchficld (4) found no

influence ol social status on this In an

ve Swedish study (1) it wa

shown that

extens
children living in damp houses and children

with moderate industrial pollu-
s of bronchial |

living in ¢
tion had higher incidenc
and

reactivity allergic  asthma  than

Table 6

Number of children with recu

nt wheezing in relation 1o daily esposure 0 passive smoking.

climinating the effect of social status and sex

Exposure 0

imated OR

childrer No. cases (% est P
passive smoking No- childien wcn (%) o (95% con.limits)
None o 14.(15) |
Mother during 105 32 (30) < 001 2.4 (1.3-1.4)
prognancy
Mother 0-18 1o, 15 35 (30) <00 2.6 (14-1.8)
Mother/fuher/daycare 12 15 (25) < 005 24 (12-1.9)
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Table 7
Nuwher of children with recurrent wheezing i relation 10

tion of breastfeeding, climinaing the effect of social

status. sex and passive smoking

Table 8,

Number of childven with recasrent wh relation 1o

ather environmentd facors, climinating the eflect of social

status, sex. passive smoking and bieastfecding

imated
No. No
OR (95

Breastiiceding )
s (%)

o ehitdren
! e conf.limits)
0 23 B35 L6 (0.0-2.8)
0o 30 00 20 (1L0-4.0)°
1o a4 1220) L0 (0.5-1.8)"
s 6 I (21 L0 05-1.9)
=6 101 16(16) 1.0

Crs 00

The

low social status vary in different arcas and in

children definition and
different studies, and many lactors could ex-

plain the possible effect of Tow social status, for

cxample tobacco smoking, industrial pollution,
damp housing and nutrition. T'hus it is diffi-
cult o interpret the concerning the

elfect of low social status

In the present study

we found no effeet of low social status on s

own, but the reason for this might be that our
study population was 0o small o demonstrat
a significant effect.

recurrent whee

jing
«quently in boys than in girls,

Our data showed  tha

oceurred morg

and this is in accordance
(3, 8, 20).
In the past decade evidence has shown that

with previous studics

exposure (o passive tobacco smoking is associ-

ated with inercased incidence of lower respira

wory infections, wheezy bronehitds, bronchial
asthma and diminished  pulmonary function.
Recent studies (1, 3, 4, 5, 10, 11) have dem-
incidence of whe

onstrated @ higher czing i

children exposed o passive tobacco smoking,

especially in the first years of life and especial-
ally predisposed 1o aller
I,

more strongly  corr

ly il they were gencti

In genc s found that ma

gic dise

lated

tornal smoking s
with respiratory dysfunction in the children
than s paternal smoking (4, 12, 22, 24), The
explanation might be that fathers spend loss
time at home than mothers and that most
children spend more time in their fiest years of

ir lather,

life with their mother than with (hy

“Thus maternal smoking means more

Xposure

significance of

Vstimated
OR (955
conllimits)

No. No.

children cases (%)

Dayeare 192 AED A (0.6-1.9)"
Living in 100H) 1A O6-3.0)
i

Canpeted floor 24 10620 0.0 (0.1-03)°

in bedroom
0.6 (0.3-1

(20)

Furred pets 167

P> 000

(0 passive obacco smoking than does paternal
smoking. Tn our study we demonstrated a sig-

developing recur-

nificantly increased visk of

wheezin,

when the child was daily ex-
especially

rent

ive tobacco smoking,

posed to pas
when exposed o maternal smoking. In the
present study we could not draw any conclu-
sion concerning the influence of  maternal
smoking during pregnancy.

wdies of the relationship between recurrent

episodes of wheezing and the duration of
breastieeding are conflicting (14)
prospective studies (6, 7, 10, 26) have demon-

strated a protective clfect in children pred;

However

posed to alle
breastfeeding was 3 months or more. Regard-

gic discase, when the period of

ing raw data, the present study demonstrated

of recurrent wheezing
wileeding was < 1
When

ion analysis there was a

a significant higher ri
the period of br
with =3

when

month  compared months

using logistic regres
tendency towards ahigher visk when the child
breastfed for < 1 month, but using this

lysis the difference was not signilicant. The

explanation for this could be that this un-
wo limited o

selected study population wa

demonstrate  this - effect when  other more

powerful risk factors were present.
7, 18, 19, 21, 23) have dem-
onstrated a positive correlation between exposure

Recent studies (1

to furred pets in the first year of life and later

development of asthina and allergy (o these pets.
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However, children seldom develop clinical al-
lergy 1o animal dander during their first years of
life. As shown in Table 8 we did not find any
correlation between daily exposure o furred pets”
and recurrent wheezing when the children were
ibility

18 months. This docs not exclude the po:
of showing a correlation between carly exposure
to furred pets and asthma and allergy to pet
dander when the children grow up

Regarding raw data (Table 3) there appeared
(o be an inercased risk for recurrent wheezing
when living in a fla(, but as seen from Table 8
this cffect disappeared when using logistic re-
gression analysis. The reason for this is prob-

ably because children living in a flat were also
ve to-

more exposed to other risk factors (pass
arlier weaning, etc.), and
actors,

bacco  smoking,
when climinating the cffect of these
“living in a flat” proved not o have an effect on

its own.

Table 8 also shows that daycare and having
carpeted floor in the child’s bedroom were not
» when the effect of social

ve tobacco smoking was

climinated.
Thus, we can conclude that in our prospec-

tive study of 276 unsclected infants, male s
ve tobacco smoking

and daily cxposure (o pass
were significantly associated with an increased
visk of recurrent wheezing until the age of 18
a tendency indi-

months. Moreover, there was
cating a protective effect of breastfeeding for 3
months or more,
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