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Pollution and respiratory morbidity: how much do
Pollution and respiratory morbidity: how much do
we accept?
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Exposure to atmospheric pollution is an
unavoidable if unwelcome consequence of life
in modern industrialised society. The adverse
effects of particulate air pollution have been
recognised since the London smogs of the
early 1950s.' Although the introduction of
pollution controls in many countries have
substantially reduced atmospheric particulate
pollution, the effects of existing ambient
pollution with smoke, ozone, sulphates, and
nitrates have continued to attract interest.2-11
Two studies published recently in the
American Journal of Epidemiology indicate that
exposure to pollutants at the current usual and
permitted levels is associated with increased
respiratory morbidity. The first of these, by
Sunyer et al,'2 investigated the association
between ambient atmospheric pollution by
sulphur dioxide, nitrogen dioxide, black
smoke, carbon monoxide, and ozone on emer-
gency room attendances for chronic obstruc-
tive lung disease in adults in Barcelona. The
second, by Neas and colleagues,'3 studied the
relation between indoor nitrogen dioxide
pollution and respiratory symptoms in chil-
dren.

In the Barcelona study'2 daily arithmetic
average sulphur dioxide and black smoke con-
centrations and one hour maximum sulphur
dioxide, nitrogen dioxide, carbon monoxide,
and ozone concentrations were obtained from
17 sites in the city for two years, in conjunc-
tion with meteorological data on maximum
and minimum temperature, wind speed,
relative humidity, and barometric pressure.
Details of emergency room admissions were
obtained from the four largest hospitals in
Barcelona, which see approximately 90% of
all respiratory emergencies within the city.
Chronic obstructive lung disease was defined
as any mention of chronic bronchitis,
emphysema, chronic airways obstruction, cor
pulmonale, or bronchoconstriction, or acute
respiratory failure secondary to these condi-
tions. Asthma was not included in the
category of chronic obstructive lung disease.
During the study period average daily sul-

phur dioxide and black smoke concentrations
did not exceed current European Community
limits"' at any stage. Hourly maximum values
for black smoke exceeded the World Health
Organisation air quality guidelines'" on 19%
of days, sulphur dioxide on 4% of days, and
nitrogen dioxide, carbon monoxide, and ozone
each on less than 1% of days. Emergency

room admissions with chronic obstructive
lung disease were significantly related to daily
average sulphur dioxide and black smoke and
to hourly maximum sulphur dioxide and car-
bon monoxide, but not to hourly maximum
nitrogen dioxide. Admissions for chronic obs-
tructive lung disease were inversely related to
ozone concentrations. The associations with
sulphur dioxide, black smoke and carbon
monoxide remained significant after adjust-
ment for meteorological variables, season, and
day of the week. The effect of sulphur dioxide
also remained significant and of similar mag-
nitude if the analysis was restricted to days on
which sulphur dioxide concentrations were
below the World Health Organisation guide-
line of 100 pg/m', and of similar magnitude
though not significant when restricted to days
below 72 pg. The effect of sulphur dioxide
was about 0-5 admissions a day per 25 pg/m'
(one standard deviation of change), and the
effect of black smoke and carbon monoxide
about 0 4 admissions a day per standard
deviation of change. This was small in relation
to the total number of daily admissions, which
averaged 11-9, and was also smaller than the
effects of minimum temperature, day of the
week, and season. Sulphur dioxide appeared
to have more effect when temperatures were
high, but interactions between the effects of
pollutants were not explored.
The study by Neas et al " used a much

simpler design, which was in essence a cross
sectional analysis of the relation between
average indoor nitrogen dioxide concentra-
tions, measured in the child's home, and the
reporting of respiratory symptoms and the
level of pulmonary function in the child. The
sample comprised 1567 children aged 7-11
years, and was stratified to control for con-
founding by passive smoking. Average
nitrogen dioxide concentrations in homes with
a major source of nitrogen dioxide (defined as
a gas cooking stove or kerosene heater) were
15 ppb higher than in homes without a major
source. After adjustment for smoking, age,
and other potential confounders, a difference
in average indoor nitrogen dioxide concentra-
tion of 15 ppb was associated with an ap-
proximately 40% increase in the occurrence of
lower respiratory symptoms. The increase in
symptoms was greater in girls than in boys.
There was no detectable effect of nitrogen
dioxide exposure on pulmonary fumction in
these children.
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These studies provide further evidence that
adverse effects on respiratory health occur at
currently permitted levels of outdoor pollu-
tion, and at levels of indoor pollution that
occur in many households. The findings for
indoor pollution are not entirely unexpected
because several studies have linked domestic
nitrogen dioxide pollution with respiratory
health in children,'6 though few have
measured nitrogen dioxide directly. The
wider importance of the study is perhaps that
it identifies respiratory morbidity that is open
to intervention as the prevention of pollution
by inadequately ventilated heat sources
should be relatively simple. The findings on
outdoor pollution were also predictable, prin-
cipally because any pollution limit other than
zero is unlikely to prevent biological effects
completely, but also because improvements in
the quality of exposure and outcome
measurements, and in statistical methods, will
tend to uncover small biological effects that
might have been missed two or three decades
ago. In an invited commentary on the Barce-
lona study Corn'7 argued that measurable
effects of low level pollution in a sensitive or
susceptible subgroup of the population are to
be expected, and that pollution standards that
would ensure zero risk to the entire popula-
tion are unrealistic. The effects of outdoor
pollution must, however, be kept under
scrutiny, and permitted levels periodically
reappraised to take account of changes in
patterns of pollution and in the prevalence of
diseases particularly susceptible to the effects
of exposure to pollution. Studies of this
nature are an essential part of that process;
they need to be extended to examine the
effects of pollution on people with asthma,
and to assess the interactions between the
effects of different pollutants and meteoro-
logical variables.
Determining what is an acceptable level of

pollution in public health terms will never be
easy, and converting these decisions into
policy even less so. At a superficial level,
however, the Barcelona data suggest that a
reduction in permitted sulphur dioxide con-
centrations by 25 Mg/m3 would decrease
hospital admissions for chronic obstructive

lung disease by about 5%, and that similar
benefits might be achieved by relatively small
restrictions in permitted concentrations of
other pollutants. Perhaps the time has come to
explore the costs and benefits of such restric-
tions in more detail.
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