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Introduction

Summary

There is increasing evidence for a role for bedding items in the development of asthma.
The use of some forms of synthetic bedding, such as foam mattresses and pillows, is
associated with a significantly increased risk of childhood wheeze. Our aim was to
examine prospectively whether the use of synthetic cocoon/baby nests in infancy is
associated with the subsequent development of wheeze in childhood. Data collected
in 1988 as part of the Tasmanian Infant Health Survey were linked to the cross-sectional
Childhood Asthma Survey conducted in 1995 in Tasmania, Australia.

We were able to match 863 records out of the 1111 in the 1988 survey. Information
including parental, child-care, and the infant’s sleeping environment was collected at
home interview in 1988 when the infant was 1 month of age. Data including sleep
environment and asthma symptoms were available for each child at age 7 years. A
generalised linear model was used to calculate the adjusted relative risk (RR) estimates
for symptoms of wheeze and infant cocoon use. For children who were placed in a
cocoon in infancy, there was an increased risk of recent wheeze (adjusted RR = 4.33
[95% CI 2.08, 9.02]) and night wheeze (adjusted RR = 3.35 [95% CI 1.52, 7.39]) at age
7 years.

In view of the increasing prevalence of childhood asthma, the identification of
potentially modifiable environmental factors which might operate in infancy is of
importance. The present findings implicate infant bedding choice as a significant factor
and further studies on the infant sleeping environment are indicated.

p) allergen levels (recorded as geometric means) have

Bedding items, and more specifically their material
composition, are gaining recognition for their possible
role in childhood asthma. The use of synthetic bedding
(foam mattresses, pillows, blankets) is associated with
a significantly increased risk of childhood wheeze in
children from varying world environments.'™

Indoor environmental factors, notably inhalant aller-
gens such as house dust mite (HDM), are well recog-
nised as contributing to childhood asthma.’® Bedding
is a major source of HDM”® and HDM levels have been
shown to vary within different composite bedding
materials. Significantly higher levels of dust mite
allergens®"' are found in synthetic bedding than in
feather bedding. Dermatophagoides pteronyssinus (Der

been found to be 5-8 times greater in synthetic pillows
than in feather pillows."""?

In addition to mattresses, pillows and doonas or
quilts, there are other infant synthetic bedding items
such as cocoons/baby nests that might influence
asthma development or symptoms. Cocoons are simi-
lar to a padded sleeping bag with a hood that comes
close to the sides of the baby’s head, fully encasing the
infant, leaving only the face exposed (Fig.1). While
lying within the cocoon, the infant is then placed on a
flat surface or in the cot or pram. A pillow is usually
not used in conjunction with a cocoon nor, unless it is
exceptionally cold, would it be necessary to place an
additional covering on top of an infant lying within a

© Blackwell Publishing Ltd. Paediatric and Perinatal Epidemiology 2004, 18, 281-289



282 L. FE Trevillian et al.

_

Figure 1. Infant cocoon.

cocoon. If attached, straps allow the cocoon to be hand
carried or tied against the mother’s chest. Infants
placed in cocoons or baby nests may spend prolonged
periods of time with their airways in closer proximity
to the cocoon material than if placed on a pillow and/
or covered with a quilt, potentially increasing any
adverse effect on health mediated by close proximity.
There is currently no specific advice with regard to
asthma prevention and the use of cocoons containing
synthetic materials in infancy.

In this prospective study, we examine the relation-
ship between the use of cocoons/baby nests in infancy
and the subsequent development of wheeze in
childhood.

Methods

The Tasmanian Infant Health Survey (TIHS)

The TIHS was a cohort study of infants born over
an 8-year period 1988-95 in Tasmania, Australia. This
study operated from hospitals where approximately
93% of births in Tasmania occurred. Newborn infants
were scored to assess the risk of sudden infant death
syndrome (SIDS) using perinatal entry criteria based
on maternal age, birthweight, gender, breast feeding,
season of birth and duration of second stage of
labour.” Infants exceeding a scoring cut-off were eligi-
ble for inclusion together with all multiple births. The
eligibility criteria and study methods are discussed in
more detail elsewhere.'* From 1988 to 1995, a total of
9826 (89%) of eligible infants participated in hospital
and home interviews.

Data were obtained on three occasions. The first
interview was conducted in hospital on the fourth day
of the infant’s life. A home interview was conducted
during the fifth postnatal week, and a telephone inter-
view at approximately 10 weeks postnatally. At the
home interview, data were collected on a number of
parental, infant, environmental and child-care factors.
Data were collected on the infant’s sleeping environ-
ment, including type of pillow, mattress coverings,
mattress types and bed. Use of a cocoon at time of
interview or intention to use a cocoon in cold weather
was recorded, thereby avoiding the effect of current
season when interviewed. In 1994, further details
regarding cocoons and sleeping bags were collected.
At least 84% of cocoons were noted to be either quilted
or padded by the research nurse at the 1 month home
interview. In addition, infant cocoons manufactured
and sold in Southern Tasmania during the study
period most commonly comprised outer coverings
of cotton or polycotton with a polyester (synthetic)
filling.

The 1995 Childhood Asthma Survey

In 1995, a cross-sectional survey was conducted on all
children who turned 7 years of age in Tasmania. This
survey included 863 (78%) of the 1111 children who
were born in 1988 and participated in the TIHS home
interview. Children were identified through primary
schools, home learning and distance education organ-
isations. Data included sleeping environment and
asthma symptoms, using questions from the Interna-
tional Study of Asthma and Allergies in Childhood."”
The child’s age (in completed years) at onset of wheezy
breathing or asthma was obtained. We linked the 1995
asthma data of the 863 children for whom a home
interview had occurred at 1 month of age in 1988 as
part of the TIHS (Fig. 2).

Definitions

Recent wheeze refers to one or more wheeze episodes
over the past 12 months. Nocturnal wheeze is defined as
the child’s sleep being disturbed one or more nights
per week in the past 12 months due to wheezing. In
accordance with ISAAC terminology, a history of asthma
refers to a positive response to the question, ‘Has your
child ever had asthma?"'® A family history of asthma was
defined as asthma in any of the infant’s siblings, par-
ents or grandparents.
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THE 1995 CHILDHOOD ASTHMA
SURVEY

Full cross-sectional sample

N= 6378 (92% of eligible) with parental
questionnaires

1995 TIHS follow-up sample

N=863* TIHS children born in 1988 with 1988
home interview data and 1995 asthma data
available and parental consent for record linkage
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*86% of 1988 TIHS infants identified in 1995
*78% of 1988 TIHS children with home interview
in 1988

THE 1988 TO 1995 TASMANIAN INFANT
HEALTH SURVEY (TIHS)

1995 N= 9826 (89% of eligible) infants with hospital
and home interview data

1988 N=1111 (81% of eligible) surviving infants
participated in home interview

Figure 2. The relation between the Tasmanian Infant Health Survey and the 1995 Childhood Asthma Survey.

Statistical methods

The bedding exposure variable of interest was cocoon
use in infancy and was dichotomous for exposure or
no exposure. The dichotomous outcome variables
were the child’s recent wheeze, night wheeze or
asthma ever. A generalised linear model with a log link
function and binomial error structure was used to con-
trol simultaneously for multiple confounders and to
obtain confidence intervals for relative risk (RR)
estimates.'

To identify potential confounders, we examined the
association between a large number of factors and
childhood wheeze (Table 1). We further examined how
these factors related to cocoon bedding. We examined
more than 40 confounders to see how they each related
separately to cocoon use and wheeze. A generalised
linear model was then constructed as follows. Each
potential confounder'” was individually added to the
model as a covariate if the variable was associated with
wheeze in the exposure to outcome analysis, or had
been reported to be related to asthma in the literature.
We examined the confounding effect of these factors
on the exposure-disease association using change-in
estimate methods." Those factors that altered the point
estimate for the exposure-wheeze association by 10%
or more were included in the final model. In addition,
we then added in the remaining variables in Table 1 as
individual factors into the final model. None of these
factors altered the adjusted risk ratios reported in

Table 2 and were not retained in the final confounder
set.

Pearson chi-square test was used to explore further
the possible associations between the explanatory vari-
ables. Logistic regression was not used because in
asthma epidemiological studies, where the proportion
of the children with the disease is large, odds ratios

1. We assessed the rela-

will not approximate RRs wel
tion between infant cocoon use and age of onset of
asthma symptoms using discrete proportional hazard
modelling® The aetiological fraction of asthma in
childhood attributable to cocoon use in infancy we
calculated as p(aRR —1)/aRR, where p denotes the
proportion of children with cocoon use in infancy
among those with the outcome of asthma and aRR
equals the RR estimate for cocoon use and asthma,
after adjustment for the confounders listed in Table 2.
We conducted the analysis using statistical software,
STATA 7.0.*

Results

The 863 subjects (78%) of the TIHS cohort who had a
home interview agreed to participate. In 1995 their
mean age was 6.9 years (standard deviation = 0.6).
Data were available for recent wheeze, night wheeze
and asthma ever on 823, 834 and 863 children, respec-
tively. Data on use of cocoon in infancy was available
on 802 children. The prevalences of asthma ever and
recent wheeze were high, 32.4% (280/863) and 27.0%
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Table 1. Identification of potential confounders: unadjusted relative risk (RR) for infant cocoon use and childhood wheeze

Recent wheeze in 1995
Unadjusted RR [95% CI] P-value

Cocoon use in infancy
Unadjusted RR [95% CI] P-value

Exposure variables

Cocoon 2.00 [1.29, 3.12] 0.002 -
Potential confounding variables
Parental factors
Mother smoked during pregnancy 1.41[1.12,1.77] 0.003 2.33 [0.89, 6.07] 0.083
Teenage motherhood® 1.19 [0.90, 1.56] 0.225 0.86 [0.26, 2.93] 0.814
Family history of asthma at child’s birth 1.50 [1.20, 1.88] <0.001 1.31 [0.53, 3.22] 0.557
Family history of asthma in 1995 2.27 [1.72, 2.99] <0.001 3.55 [1.03, 12.26] 0.045
Low maternal education at child’s birth 1.13 [0.63, 2.03] 0.678 0.66 [0.14, 3.16] 0.602
Low paternal education at child’s birth 1.24 [1.04, 1.93] 0.023 0.77 [0.27, 2.18] 0.618
Maternal postnatal smoking at 1 month 1.38 [1.10, 1.73] 0.006 2.66 [1.02, 6.92] 0.037
Maternal smoking at child age 7 1.45[1.15, 1.81] 0.001 4.42 [1.45, 13.44] 0.004
Duration of second stage labour (5, 15 vs. 1.09 [0.85, 1.39] 0.497 2.15[0.88, 5.22] 0.084
0, 5 min)*
Duration of second stage labour (CS vs. 1.00 [0.75, 1.34] 0.989 0.25 [0.03, 1.84] 0.136
0, 5 min)®
Season of birth (May—Jun vs. Mar-Apr)* 1.12 [0.88, 1.43] 0.344 0.62 [0.21, 1.86] 0.393
Season of birth (Aug-Feb vs. Mar-Apr)* 1.02 [0.81, 1.28] 0.854 2.80 [1.07, 7.29] 0.028
Infant factors
Male sex® 1.42 [1.08, 1.88] 0.010 0.90 [0.35, 2.33] 0.825
Infant first born 1.06 [0.85, 1.33] 0.604 0.50 [0.18, 1.37] 0.166
Low birthweight® 0.99 [0.75, 1.30] 0.916 0.64 [0.19, 2.17] 0.467
Intention to bottle feed at birth® 1.26 [1.01, 1.58] 0.045 1.79 [0.73, 4.40] 0.199
Multiple births® 0.89 [0.62, 1.27] 0.504 0.77 [0.18, 3.30] 0.726
Prematurity 1.06 [0.80, 1.41] 0.673 0.53[0.12, 2.27] 0.382
Solid food introduced, by phone interview 1.30 [1.04, 1.72] 0.024 1.36 [0.56, 3.31] 0.494
at 10 weeks
Infant exclusively breast fed, by phone 0.67 [0.49, 0.92] 0.009 0.18 [0.02, 1.36] 0.060
interview at 10 weeks
Childhood factors
History of eczema 1.75[1.39, 2.20] <0.001 1.76 [0.68, 4.56] 0.240
History of hay fever 2.87 [2.34, 3.52] <0.001 2.03 [0.79, 5.26] 0.137
History of bronchitis 2.58 [2.08, 3.21] <0.001 1.46 [0.55, 3.89] 0.452
History of pneumonia 1.87 [1.40, 2.50] <0.001 -
Child’s fish consumption vs. none 0.76 [0.57, 1.02] 0.082 0.75 [0.22, 2.54] 0.642
No siblings in 1995 1.68 [1.18, 2.38] 0.009 -
Household factors
Private health insurance at birth 0.71 [0.55, 0.91] 0.005 0.90 [0.36, 2.27] 0.827
Home gas appliance use in infancy 1.25[0.73, 2.16] 0.439 1.79 [0.25, 12.89] 0.559
No-one smoking in same room as infant 0.72 [0.56, 0.93] 0.009 0.60 [0.22, 1.65] 0.317
More than six residents in household at birth 0.90 [0.65, 1.26] 0.549 0.68 [0.16, 2.90] 0.599
Cat as pet during infancy 1.09 [0.86, 1.37] 0.491 0.53 [0.18, 1.59] 0.249
Paternal full-time employment at child age 7 0.91 [0.72, 1.15] 0.446 0.77[0.31, 1.93] 0.573
Bedroom factors — infant
Use of foam pillow at age 1 month 1.27 [0.92, 1.75] 0.159 2.19 [0.74, 6.44] 0.149
Infant sleeping in bedroom alone 0.84 [0.65, 1.09] 0.180 0.44 [0.13, 1.49] 0.171
Carpet in infant’s bedroom 0.89 [0.62, 1.28] 0.535 0.30 [0.11, 0.80] 0.013
Humidity in infant’s bedroom >75% 1.22 [0.79, 1.88] 0.389 0.87 [0.12, 6.35] 0.888
Window in infant’s bedroom open at night 1.05 [0.83, 1.32] 0.690 1.26 [0.52, 3.05] 0.616
Sheepskin underbedding 0.99 [0.78, 1.27] 0.962 0.12 [0.02, 0.91] 0.014
Plastic mattress liner 0.99 [0.79, 1.25] 0.933 0.88 [0.35, 2.22] 0.792
Foam mattress as infant 1.05 [0.83, 1.33] 0.705 1.58 [0.58, 4.35] 0.367
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Table 1. Continued
Recent wheeze in 1995 Cocoon use in infancy
Unadjusted RR [95% ClI] P-value Unadjusted RR [95% CI] P-value
Use of feather quilt 0.74 [0.21, 2.57] 0.619 -
Use of synthetic quilt 1.05[0.84, 1.33] 0.654 0.19 [0.06, 0.65] 0.003
Use of feather pillow 0.94 [0.35, 2.51] 0.894 3.98 [0.58, 27.28] 0.141
Use of synthetic pillow 1.29 [0.97, 1.72] 0.086 1.51 [0.51, 4.48] 0.455
Use of air freshener in infant’s bedroom 1.52 [1.04, 2.22] 0.047 4.25 [1.47,12.30] 0.005
Bedroom factors — child
Sleeping on bottom bunk as child 1.11 [0.81, 1.52] 0.509 -
Use of feather quilt 0.85 [0.68, 1.07] 0.166 0.51 [0.20, 1.33] 0.158
Use of synthetic quilt 1.29 [1.03, 1.61] 0.027 3.06 [1.18, 7.97] 0.016
Use of feather pillow 0.86 [0.53, 1.38] 0.516 0.70 [0.09, 5.14] 0.722
Use of synthetic pillow 1.04 [0.71, 1.54] 0.825 0.58 [0.17, 1.95] 0.375
Carpet in child’s bedroom 0.93 [0.58, 1.49] 0.755 0.49 [0.12, 2.06] 0.322

“The cohort entry scoring system was based on a composite score derived from these factors.” Multiple births were automatically

included.

(222/823), respectively. The prevalence of night
wheeze was 19.2% (160/843) and cocoon use in
infancy 2.4% (19/802).

Table 1 shows that cocoon use in infancy was asso-
ciated with recent wheeze in childhood (RR =2.00
[95% CI1.29, 3.12]). The use of a cocoon in infancy was
associated with both night wheeze (RR =2.27 [95% CI
1.31, 3.93]) and history of asthma ever (RR = 1.63 [95%
CI 1.05, 2.53]) in childhood.

To identify potential confounders, we examined
how each factor related separately to the use of cocoon
in infancy and also to recent wheeze. The infant factors
of most relevance are summarised in Table 1. Potential
confounders included: small sibling size,” infant and
child exposure to tobacco smoke® and home gas heat-
ing,” infant synthetic pillow use,* sheepskin use and

season of birth. An at-birth family history of asthma
was not significantly associated with cocoon use in
infancy; however, it was related to subsequent devel-
opment of recent wheeze (RR=1.50 [95% CI 1.20,
1.88]). Both childhood and infant exposure to maternal
smoking were associated with wheeze. In fact, 88% of
mothers who smoked when their infant was 1 month
of age, were still smoking when their child was aged
7 years. The association between infant and childhood
maternal tobacco smoke exposure was highly signifi-
cant (P = 0.0001).

The association between cocoon use and recent
wheeze remained after adjustment for the perinatal
entry criteria as either individual factors or as a set.
Adjustment for mattress type and mattress cover type,
including sheepskin or plastic mattress cover, had lit-

Table 2. The association between cocoon use in infancy and asthma symptoms in childhood

Respiratory Cocoon use RR [95% CI] for cocoon use aRR [95% CI] for cocoon

symptom in 1995 n in infancy % and respiratory symptom P-value  use and respiratory symptom  P-value
No wheeze 559 9 1.6 1.00 [Reference] 1.00 [Reference]

Recent wheeze 196 10 5.1 2.00 [1.29, 3.12] 0.002 4.33 [2.08, 9.02] <0.001*
No night wheeze 626 11 1.8 1.00 [Reference] 1.00 [Reference]

Night wheeze 148 8 5.4 2.27 [1.31, 3.93] 0.003 3.35[1.52, 7.39] 0.003"
No asthma ever 539 9 17 1.00 [Reference] 1.00 [Reference]

Asthma ever 262 10 3.8 1.63 [1.05, 2.53] 0.029 2.56 [1.33, 4.92] 0.005¢

*P¢Adjusted for family history of asthma at birth, home gas appliance use in infancy, synthetic quilt use in infancy, synthetic pillow use
in infancy, maternal education at birth, maternal smoking at infant 1 month age, no other siblings in 1995.

ClI, confidence interval.
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tle effect but additional adjustment for synthetic quilt
or pillow use in infancy further increased the associa-
tion between cocoon use and childhood wheeze
(adjusted RR [aRR]=4.33 [95% CI 2.08, 9.02])
(Table 2). Similarly, the association remained signifi-
cant between the use of cocoon in infancy and night
wheeze (aRR =3.35 [95% CI 1.52, 7.39]), and with a
history of asthma (aRR=2.56 [95% CI 1.33, 4.92])
(Table 2). The population attributable fraction for
recent wheeze in childhood associated with cocoon
use in infancy was 4.3%.

We examined the association with family and child-
hood history of atopic disease. Further adjustment for
at-birth family history of asthma did not alter the
results in Table 2, and the positive association with
cocoon use in infancy and recent wheeze remained
significant after adjustment for the child’s history of
eczema and asthma, and also the family history of
asthma in 1995. These positive associations persisted
after adjustment for the factors listed in Table 2 and
individual adjustment for over 40 possible confound-
ers including those listed above. The parents of infants
with an at-birth family history of asthma were not
selectively using cocoons (42.1% use vs. 35.6% non-
use, P = 0.56). Exposure to cocoon was positively asso-
ciated with recent wheeze (RR=2.56 [95% CI 1.45,
4.51] P =0.001) even among children without an at-
birth family history of asthma. The use of cocoon in
infancy did not relate to age of onset of wheeze
(@aRR =0.83 [95% CI 0.30, 2.31]) overall nor to wheeze
frequency subgroups of moderate (4-12) or frequent
(>12) episodes of wheeze.

Discussion

In this birth cohort, the use of cocoon/baby nests in
infancy was associated with an increased risk of recent
wheeze and nocturnal wheeze in childhood. Close
proximity to the airways combined with the infant’s
prolonged exposure to the cocoon material may have
contributed to this finding. The prospective association
remained after adjustment for other synthetic bedding
items in infancy. Our findings indicate that atopic chil-
dren were not preferentially using or avoiding the use
of cocoons as evidenced by the lack of association with
eczema and rhinitis in infancy and an at-birth family
history of asthma. The adverse role of synthetic bed-
ding on asthma has been demonstrated in previous
studies; however, currently there is no evidence with

regard to the use of cocoons containing synthetic mate-
rials in infancy.

The strengths of this study include the availability
of prospective infant data, a high participation rate and
the ability to control for multiple confounders, includ-
ing bedding variables and other potential confounding
factors operating in either infancy or childhood. The
study sample was not representative of all live births
in the geographical area; it consisted of infants born at
higher risk of SIDS." The eligibility criteria were well
defined and the potential effects of the entry scoring
system components were taken into account in the
multivariate analyses. After controlling for the factors
listed in Table 2, further adjustment for these perinatal
entry criteria did not alter the results. Thus the TIHS
cohort entry criteria are unlikely to affect the general-
isability of these results. The children in this study
should not differ from other children to any large
extent with regard to the biological development of
asthma.

As the exposure was measured prospectively and
was independent of disease awareness, there was no
recall bias. At the time of assessment for wheeze, the
nurse was also unaware of the infant bedding status.
The results are not likely to be influenced by differen-
tial follow-up as the proportion of TIHS children fol-
lowed up from infancy did not differ by whether they
used a cocoon or not. Cocoons manufactured and sold
during the study period most commonly comprised
synthetic materials. However some infants may have
been exposed to cocoons made of natural materials.
This could lead to misclassification of the dichotomous
exposure. This misclassification would be likely to be
non-differential” and therefore, if present, it would
reduce the study’s ability to detect the effect of cocoon
use on wheeze.

Confounding, including that due to infant or child
exposure to maternal smoking or family history of
asthma, could not explain the identified associations.
We included only one variable for maternal smoking,
when infant was aged 1 month, as a potential con-
founder in the final model due to the high collinearity
between this variable and the variable for maternal
smoking when child was aged 7 years. Limitations of
this study included the use of a parental questionnaire
and the absence of a biological or physician assessment
of asthma. The ISAAC questionnaire, however, is con-
sidered a valid instrument for the determination of
current asthma symptoms in the past 12 months; the
report of ‘wheeze’ over the past 12 months has a sen-
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sitivity of 0.85 and a specificity of 0.81 for the physician
diagnosis of asthma in childhood.” The prospective
findings in this study were, however, based on a small
number of exposed children and further studies are
required to confirm these findings. It is important to
note that no study to date has shown a lower wheeze
prevalence with exposure to synthetic bedding.'™
Moreover, we have previously reported® that the asso-
ciation between synthetic upper bedding and frequent
wheeze in childhood displayed the features of high
strength of association, temporality, dose-response and
consistency."”

Cocoons provide an intimate and prolonged rela-
tionship between the cocoon material and the infant’s
breathing zone. Thus one possibility for the effect
noted in this study is that exposure to dust mite aller-
gen in synthetic cocoons could contribute to the
increased development of wheeze in children. Bedding
items may be particularly relevant to the development
or triggering of asthma symptoms due to their prox-
imity to the airway and their prolonged periods of
exposure in addition to bedding allergen levels. Air
sampling has identified that the bed is a major site of
exposure to HDM allergens with airborne HDM aller-
gen levels shown to be 10-fold higher during sleep
than in the living room during the day.* Exposure
to HDM allergen is a factor in triggering attacks of
asthma in asthmatic subjects,” with a clear dose-
response relation demonstrated between levels of Der
p 1 in the home and current asthma symptoms.?**

Two population-based case-control studies” investi-
gated the association between childhood wheeze in
schoolchildren 7-8 years of age and changes in the
home environment between 1978 and 1991 in Croy-
don, London. The study found that of the potential
indoor environmental risk factors examined, the
increasing use of non-feather pillows (from 44% in
1978 to 67% in 1991) explained greater than half of the
20% increase in the population prevalence odds of cur-
rent wheeze (OR = 1.20 [95% CI 1.04, 1.39]). The use of
non-feather pillows was positively associated with
childhood wheeze (OR =1.54 [95% CI 1.13, 2.10). A
case—control study of children in Sheffield, UK,* found
that pillows with synthetic fillings were a risk factor
for severe childhood asthma (OR =2.78 [95% CI 1.89,
4.17]), after the exclusion of asthmatic subjects whose
bedding had been changed because of their disease.
These results prompted speculation that the increase
in the use of non-feather pillows contributed to the
increasing exposure to HDMs, which in turn could
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have been partly responsible for the increase in child-
hood wheezing.” In a cross-sectional study of children
in Canberra, Australia, synthetic quilt use was associ-
ated with asthma (AOR = 1.67 [95% CI 1.05, 2.65]) and
recent wheeze (AOR =2.11 [95% CI 1.33, 3.34]) among
SPT-positive to aeroallergens, including Der p, chil-
dren but not SPT-negative children.*

These results support the view that if the adverse
respiratory effect of synthetic bedding such as cocoons,
is mediated by the previously documented higher
HDM allergens found in synthetic bedding,'®"* this
adverse effect would be more evident among children
who were sensitised to aeroallergens rather than non-
sensitised children.

Other mechanisms, related to bedding items, may be
contributing to childhood wheezing. An increased risk
of asthma related to the indoor emissions of volatile
organic compounds (VOCs) has been demonstrated in
children and adults,*° and VOCs released in low con-
centrations close to the breathing zone might increase
mucosal permeability to inhaled allergens® or promote
sensitisation to HDM within the household environ-
ment similar to that which has been observed for
indoor gas heating” or other infant bedding materi-
als.”® Exposure to house dust endotoxin may protect
against the development of atopy by enhancing Thl
responses.” A study® of 61 infants with a high risk
for developing asthma in Colorado, USA, showed
that allergen sensitised infants had significantly lower
house dust endotoxin levels than non-sensitised
infants. However recent reports* that endotoxin levels
were not significantly different between synthetic and
feather pillows makes this a less likely mechanism of
action. The exposure to the bedding environment may
be further increased as the infant is often transported
from the bed to other locations while still remaining
within the cocoon. In addition, with the close proxim-
ity of the synthetic cocoon material to the infant’s air-
way it is likely that exposure to bedding-related factors
such as allergens, VOCs or endotoxins occurs in a con-
tinuous low dose fashion.

In conclusion, this study adds to the increasing evi-
dence for a role for bedding items in the development
of childhood asthma. Our findings suggest that syn-
thetic cocoon use in infancy is associated with an
increased subsequent risk of child asthma. However,
the number of children exposed to cocoons in this
cohort study was small and further studies are now
required to confirm these findings. The contribution of
infant bedding to the increasing problem of childhood
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asthma must be more clearly determined in view of the
implications of bedding modification for both primary
and secondary preventative measures for childhood
asthma.
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