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We describe a matched case-control study
investigating the association between respira-
tory illness and proximity of residence to main
roads. The study was carried out in response to
previously inconsistent reports on this
question1–3; the null hypothesis was of no
association of traYc related air pollution to
respiratory illness, hospital admissions for
asthma and chronic obstructive airways dis-
ease. The study focused on Tower Hamlets,
East London where hospital admissions for
asthma are 80% above national rates.1 2

Methods
The cases were extracted from the medical
summaries of sequential emergency medical
admissions through the casualty departments
at The Royal London Hospitals in 1991–1992.
Patient records with a diagnosis of asthma or
chronic obstructive airways disease, and resi-
dent in Tower Hamlets, were identified.
Individually matched controls (also obtained
from emergency medical admissions through
the casualty departments) with a non-chest
related illness were selected based on sex, year
of admission and consultant team. The selec-
tion method of these controls precludes surgi-
cal, orthopaedic or trauma cases. Overall, 82%
of the pairs were matched to within five years,
the remainder to within 10 years. For each case
and control, address, ethnic group, whether
there had been treatment in intensive therapy,
and whether there had been any re-admission

during that year, were extracted. Smoking data
were too incomplete to be used.

Using the Address-point software the ad-
dresses of cases and controls were expressed as
a grid reference for all but eight participants.
This software allows each postal address to be
located to the “front door” at ground level
(accurate to 0.1 m). Truncated grid references
were obtained for six of the eight missing peo-
ple; for one, the grid reference of a neighbour-
ing house, and for the remainder, a diVerent
flat number within the same block of flats was
used. The Carstairs deprivation index was used
to classify each case and control using the cen-
sus enumeration district/postcode link. Eleven
case-control pairs were removed from the
analysis because the Carstairs index was
unavailable for either the case or the control.
This removed one suspect address, and left 125
asthma and 124 chronic obstructive airways
disease pairs.

Bartholomew’s road directory and a Geo-
graphic Information System were used to
calculate the distance of each address to the
nearest “main” road (motorway, primary, A or
B road).

Distance from road was considered as both a
discrete two level factor (<150 m, >150 m)
and as a continuous variable. For the continu-
ous analysis a model with a smooth monotonic
relation between risk and distance was as-
sumed, and was compared with the null model
of no relation.4 For both models, because of the
matched design, a conditional likelihood ap-
proach was taken, with adjustment made for
age and deprivation, the former to account for
the non-exact nature of the matching.

Results
Six asthma cases (11 chronic obstructive
airways disease cases) required intensive
therapy, and nine asthma cases (11) were read-
mitted in the study period. Table 1 gives data
on covariates and distance from roads. Cases
and controls for asthma were relatively well
matched. Ninety one per cent of the addresses
of cases/controls fell within the most deprived
quintile of enumeration districts for England
and Wales. The unadjusted odds ratio for living
within 150 m of a main road was 0.78 (95%
confidence intervals 0.46, 1.32) and with
adjustment for age and deprivation it was 0.86
(0.50, 1.48). With distance as a continuous
variable the monotonic distance/risk model
provided no improvement over the null model.

For chronic obstructive airways disease the
unadjusted odds ratio was 0.94 (0.57, 1.54)
and with adjustment for age and deprivation it

Table 1 Summary of covariates and unadjusted estimated odds ratios for asthma and
chronic airways disease cases and controls. Figures in parentheses are percentages. High
values of the deprivation score indicate the most deprived areas (the Carstairs index has
mean zero across England and Wales)

Covariate Asthma cases Asthma controls COAD cases COAD controls

Sex
Male 23 (18.4) 23 (18.4) 75 (60.5) 75 (60.5)
Female 102 (81.6) 102 (81.6) 49 (39.5) 49 (39.5)

Age (y)
15–40 73 (58.4) 70 (56.0) 2 (1.6) 0 (0)
41–65 41 (32.8) 40 (32.0) 45 (36.3) 54 (43.5)
66–90 11 (8.8) 13 (10.4) 77 (62.1) 70 (56.5)

Ethnic group
White 65 (52.0) 71 (56.8) 85 (68.5) 84 (67.7)
Asian 28 (22.4) 24 (19.2) 19 (15.3) 21 (16.9)
Black 2 (1.6) 6 (4.8) 0 (0) 0 (0)
Other 25 (20.0) 15 (12.0) 13 (10.5) 13 (10.5)
Unknown 5 (4.0) 9 (7.2) 6 (4.8) 6 (4.8)

Deprivation
Median 6.6 5.98 6.21 6.13
(1st, 3rd quartiles) (4.4,11.1) (4.4,9.7) (4.7,10.6) (4.3,9.9)

Distance
<150 m 84 91 85 87
>150 m 41 34 39 37

Estimated odds ratio = 0.78 Estimated odds ratio = 0.94
(95% CI 0.46, 1.32) (95% CI 0.57, 1.54)
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was 0.97 (0.58, 1.60). The monotonic
distance/risk model provided a significant
improvement on the null model (p = 0.024).
The estimated odds ratio at roadside was 5.6
falling to unity by 50 m, indicating an
association at short distances, and explaining
why the discrete analysis did not detect an
eVect. Further analysis on three levels (<50 m,
50–150 m, >150 m) showed no significant
trend. When the case-control pairs with
non-exact addresses were removed the results
were unchanged for asthma but for chronic
obstructive airways disease (four pairs) the p
value was increased to 0.056.

Discussion
For asthma the odds ratios were not signifi-
cantly diVerent from zero in agreement with
results of a study in Tower Hamlets of GP
treatment and diagnosis of asthma.3 For
chronic obstructive airways disease, while the
discrete analysis provided no evidence of
association, the continuous analysis, which has
the advantage of estimating the extent of any
eVect, gave weak evidence for a highly localised
(within 50 m) association between risk and
distance of residence from a main road. This
result was, however, sensitive to the inclusion of
four cases without full address information.
Cases within two of these pairs were located
within 50 m of a main road.

No clear picture emerges from this analysis.
Although a highly localised eVect of traYc
related pollution on respiratory health is plau-
sible (as pollutants are increased above back-
ground up to that distance5), the lack of smok-
ing data presents a major diYculty limiting
interpretation. Other problems include possi-
ble exposure mis-classification, as exposure to
road traYc was estimated at place of residence
only and no allowance could be made for
height of residence above ground, nor daily
activity patterns. Place of residence may be a
poor indicator of personal exposure to traYc
related pollutants. In addition, diagnosis relied

on routine recording in hospital notes, and
milder cases not requiring admission would be
missed. The study focused on adults. Children
may be more susceptible: positive associations
of respiratory illness with road traYc have been
reported in some studies,1 2 but not others.3

Future studies need to obtain improved
estimates of exposure at residence, for exam-
ple, through dispersion modelling.5 They
should preferably include (a) questionnaire
data to give information on smoking, indoor
sources, etc, and time activity patterns; and (b)
improved health outcome data, possibly in-
cluding lung function measurements.
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