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Household chemicals: good housekeeping or

occupational hazard?

P. Franklin

initiation of respiratory disease in children is contentious

[1]. There is good evidence that air pollution can trigger
symptoms in susceptible children but its contribution to the
pathogenesis of childhood respiratory disorders, such as
asthma, remains unclear. There has been considerable interest
in traffic-related pollutants and studies have investigated the
prevalence of asthma and wheeze in children living near main
roads [2-4]. While this remains an important area of research,
there is also concern about exposure to air pollutants in the
indoor environment. In developed countries, people spend
most of their time indoors and in the case of many air
pollutants, the indoor environment is the principal source of
exposure.

I n the Western world the role of air pollution in the

For young children, the most important indoor environment is
the home. On average, children spend ~15 h a day indoors at
home [5]. Infants average nearly 20 h per day indoors [6]. Indoor
air pollutants, such as environmental tobacco smoke (ETS),
nitrogen dioxide and formaldehyde, have been associated with
adverse respiratory health outcomes in children [7]. In recent
times, there have been concerns about domestic exposure to
volatile organic compounds (VOCs) and other air toxics. Indoor
air toxics, including VOCs, are emitted from a broad range of
sources, including cleaning agents, furnishings, paints, cos-
metics, aerosol sprays and pesticides. These products also
contain chlorine, ammonia, surfactants, acids, bases and
oxidants, and reactions between compounds can create highly
irritative secondary pollutants [8]. The health effects of this
chemical mix, at concentrations normally encountered in homes,
is not yet known but there is some evidence that these exposures
may be associated with wheeze [9-11] and allergy [12] in young
children. The data, however, remain inconsistent [13].

Exposure to many environmental agents starts in the very
early stages of life, during organogenesis, and the long-term
health implications of these exposures is an area of increasing
interest. Ambient air pollutants have been associated with
adverse birth outcomes, such as low birth weight, prematurity,
early foetal loss and sudden infant death [1], but the long-term
consequences of early life exposures for respiratory health are
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not yet known [14]. Apart from ETS, there are few data on
early life exposures to indoor air pollutants.

In the current issue of the European Respiratory Journal,
HENDERSON et al. [15] report on the association between
mothers” use of household chemical products during preg-
nancy and persistent wheeze in school-aged children.
HENDERSON et al. [15] found an association between maternal
exposure to household chemicals during pregnancy and
various wheeze phenotypes, including early and intermediate-
onset persistent wheeze, in the children when they reached
7 yrs of age. They also report a small adverse impact of these
products on lung function in children, measured at age 8.5 yrs.
The findings extend the authors’ earlier data on the association
between chemical use and persistent wheeze in infants [11].
Interestingly, in another prospective birth cohort study, the
frequency of hairspray use in infants’ bedrooms was associated
with an increased risk of asthma when the children were 7 yrs
old [16].

The study by HENDERSON et al. [15] is part of the Avon
Longitudinal Study of Parents and Children (ALSPAC) study.
The ALSPAC study is a large, population-based birth cohort of
>14,000 children, which commenced in the early 1990s [17].
Data for the current analyses were available for 6,000-7,000
children, depending on the outcome measure. Information
regarding the respiratory health of the children was collected
prospectively at regular intervals from birth to school age,
allowing the investigators to assign the children to various
wheeze categories without the potential misclassification that
is associated with parental recall bias, which can occur in
cross-sectional studies.

In assessing the findings of the study by HENDERSON et al. [15]
there are three issues that need to be considered: exposure
assessment, timing of exposure and biological plausibility.
Exposure misclassification remains one of the main difficulties
for environmental health studies. In the ALSPAC study, data
were collected by questionnaire and exposure was calculated
using a composite score based on the frequency of use of 11
common household chemicals. One of the strengths of the
study was that investigators were able to collect environmental
data during pregnancy, again reducing the potential for recall
bias. Furthermore, the investigators measured VOCs in a
subset of homes and reported increased concentrations with
increased use of some products, specifically air fresheners and
aerosols [18]. The validation of the assessment tool is laudable.
However, exposure assessment is an evolving science and
future studies need to consider methods to improve the
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exposure metric. One area of exposure assessment that has
seen recent development is the use of biomarkers. It is now
possible to measure very low concentrations of environmental
chemicals or chemical by-products in human tissue [19].
Biomarkers of both exposure and effect are increasingly being
used for environmental health research involving air pollu-
tants [20, 21] and may provide more information about total
exposure to these compounds. However, although biomonitor-
ing offers exciting opportunities, there is still a limited
understanding of the relationship between environmental
concentrations and biomarkers, particularly for low-level
exposures that occur in homes, as well as between biomarkers
and health outcomes.

There is a growing recognition of the importance of the
prenatal period as a “window of exposure” for the develop-
ment of childhood, and possibly adulthood, disease [22].
HENDERSON et al. [15] have investigated the effects of mothers’
exposure to household chemicals during pregnancy, but they
acknowledged the difficulty in determining whether the
reported health effects could be attributed to pre- or post-
natal exposure, or even both. They observed that chemical use
in the home before and after birth was highly correlated,
making it difficult to separate potential effects of exposure
during these periods. This problem has been encountered for
many environmental agents, most notably ETS. The impor-
tance of in utero ETS exposure on lung health in young children
is now well established [23]. Studies demonstrating impaired
lung function in very young infants of mothers who smoked
during pregnancy were instrumental in understanding the
impact of prenatal exposure on respiratory health [24].
Measuring health outcomes, such as lung function, in the
early post-natal period may help generate understanding
concerning whether prenatal exposures to indoor, or indeed
outdoor, air pollutants can impact on the lung development
and respiratory health of children.

The mechanism by which air pollutants may contribute to the
onset of respiratory disease remains unknown. Possibilities
include alterations in immune function, direct impacts on lung
development and airway irritation/inflammation. There is
some evidence that maternal exposure to indoor VOCs may
influence the immune status of neonates [25]. However, in the
study by HENDERSON et al. [15], significant effects of household
chemicals on wheeze were only evident in nonatopic (as
determined by skin-prick test) children, arguing against foetal
immune modulation by these compounds. Furthermore, VOCs
and cleaning agents are not considered to be strong respiratory
sensitisers [26]. In the study by HENDERSON et al. [15], there was
a small affect of chemical use on lung function in the children.
There is some evidence of an association between blood levels
of some VOCs and reduced lung function in adults [27], but
again the data are limited. As yet, there are no data, animal or
human, on the effect of household chemicals on foetal or
neonatal lung development. HENDERSON et al. [15] tentatively
speculate that the association between persistent wheeze and
chemical exposure may be analogous to occupational irritant-
induced asthma. There are some difficulties in making this
comparison, especially in relation to exposure levels. Although
VOC concentrations are generally higher indoors than out-
doors, indoor domestic concentrations are usually low [28] and
are unlikely to be on a par with occupational exposure levels.

490 VOLUME 31 NUMBER 3

P. FRANKLIN

However, understanding of threshold levels of these pollutants
remains poor, particularly for young children.

The study by HENDERSON et al. [15] adds to the small body of
published literature on the potential harmful effects of
chemicals in the home on the respiratory health of children.
Although the evidence is far from conclusive and a greater
understanding of how putative causative agents may con-
tribute to disease is required, there may be sufficient evidence
to caution people about the indiscriminate use of household
chemical products, particularly during pregnancy and around
young children. The household chemical industry is large. For
example, the market for cleaning products is worth
~US$4 billion a year in the USA alone. Ironically, many of
these products are used to improve hygiene and aesthetics in
homes and this suggests an alternative hygiene hypothesis:
that household hygiene products can directly and adversely
affect the lungs of young children.
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