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Indoor air pollution in India
Most people still think of health-threatening air pollution as a problem associated with
industrialization and motor vehicles and thus mainly a feature of outdoor air in cities
where much coal and oil is burned. Although such places can indeed have unhealthy
levels of pollution, as found in some Indian cities, the highest pollutant concentrations
in India and elsewhere in the developing world are found in just the inverse situation:
indoors in rural areas where biomass fuels (wood, crop residues and animal dung) are
used for daily cooking and, in some areas, space heating. Such fuels are used by some
three-quarters of Indian households and nearly half the world's population.

Although it is not known exactly what fraction of households burn these fuels in
poorly ventilated situations such as open chullahs indoors, it seems clear from more
than three dozen monitoring studies in India and elsewhere that hundreds of millions
of households do so. These studies document that millions of people breathe daily
concentrations of key pollutants that rival those of the infamous, but fortunately rare,
urban air pollution 'disasters' of the past, such as the great London Smog of 1952,
which killed 4000 people in a few days.

Given the high pollutant emission rates from burning such fuels in small stoves and
the large populations involved, it seems likely that the highest human exposures to a
number of important air pollutants still occur in this ancient fashion. Indeed, nearly
60% of total worldwide exposure to particulates probably occurs in these circumstances,
compared to less than 2% outdoors in cities ofthe developed world on which probably
99% of air pollution research and control efforts have focused.

To a first approximation, health effects can be expected to be commensurate with
exposure. On this basis and with the risk rates derived from several dozen recent
epidemiological studies on particulate health effects in North America and Europe,
existing exposures in India could be expected to produce rather high disease rates.
This is so even if the dose-response curve flattens out at higher doses, i.e. there is less
damage per unit dose at the high doses typical in Indian households than at the
relatively low doses in the studies. As different pollutant mixtures, exposure patterns,
and populations are involved, however, it is not entirely convincing to extrapolate
from these developed country situations to the biomass-burning households ofIndia.

That the kinds of ill-health one would expect in such heavily exposed populations
do exist in India is not in question. Indeed, acute respiratory infections are the chief
cause oflost life-years in the country, mainly through triggering pneumonia mortality
in children under five. Chronic lung disease and cor pulmonale are killers of adult
Indian women, even though relatively few smoke tobacco. Low birth-weight and
other adverse pregnancy outcomes are all too common as are eye diseases.

That such ill health exists, however, does not in itself indicate what fraction is due
to air pollution. Each of these effects have multiple risk factors, not the least of which
are poverty and malnutrition. Specifically designed studies are needed to determine
the role of air pollution by controlling for the other major risk factors.

Unfortunately, however, the scientific and medical resources devoted to
understanding and mitigating this problem are truly tiny compared to its possible
import. Consequently, although there have been a handful of valuable efforts in South
Asia and elsewhere, they have been generally handicapped by severe resource
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constraints. Regrettably, therefore, although showing risks at the level one might
expect, these studies are subject to criticism because of small sample size, simplified
exposure determination, lack of compensation for confounders, and so on.

The paper by Dutt et al. in this issue' is a step forward in the progression of evid-
ence. By careful sample selection and correction for important potential confounding
risk factors, they provide evidence of higher confidence than most previous studies
by comparing respiratory disease/symptoms and lung function in non-smoking
women cooking with biomass with those using kerosene and liquid petroleum gas.

Given the large vulnerable populations involved, if the widespread existence of
such health effects were to be generally accepted, there would be important implications
for health, energy, housing, and environmental policies and investments in a number
of nations. For these reasons, the World Bank in 1992 classed indoor air pollution in
developing countries as one of the foremost critical global environmental problems.

Nevertheless, there is yet no research programme directly addressing this problem
in any national or international organization concerned with development, health,
housing, or environment. One consequence of this inattention is the strange sight of
health scientists extrapolating effects from low doses, where most air pollution work
has been done, to high doses, where most of the people are. That this is the reverse of
the usual direction of health research may be indicative of what one day might be seen
as shocking public health neglect of a serious problem for a large population with
relatively little political and economic clout to protect itself.
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Causes and Treatment of Persistent Hiccups
Hiccups consist of involuntary brief bursts of intense, coordinated inspiratory activity
involving the diaphragm and inspiratory intercostal muscles with reciprocal inhibition
of the expiratory intercostals. Sudden closure of the glottis occurs almost immediately
after the onset of diaphragmatic contraction thus minimizing the ventilatory effect as
well as generating the characteristic grunt and sense of discomfort. I It is usually a
transient phenomenon resolving spontaneously or with simple measures and is often
associated with gastric distension, sudden changes in temperature, emotion or alcohol
ingestion.' They have no known physiological function and can occur in the foetus,
child or adult. Hiccups may be present during all stages of sleep and the amplitude and
frequency of sleep hiccup have stage-dependent characteristics. 3Chronic or intractable
hiccups may be defined as lasting longer than 24 hours or recurring in repetitive
attacks. They are rare and may indicate serious underlying pathology; they may also
produce deleterious effects including sinus pause with atrioventricular asystole due
to an excessive vagal response," postoperative wound dehiscence or infection,
fatigue, dehydration, sleep deprivation, weight loss, and in extreme cases, death.'

Intractable hiccups may be the result of gastrointestinal, metabolic and endocrine
disorders, structural or functional disturbances of the medulla, disturbances affecting
afferent or efferent nerves to the respiratory muscles, drugs, general anaesthesia and
psychogenic causes.

Disorders of the oesophagus and other parts of the gastrointestinal tract are
associated with protracted hiccup due to stimulation ofthe visceral afferent fibres of


