
with live attenuated micro-organisms.3 7 8 We believe
that only one case of paralytic paralysis associated with
oral poliomyelitis vaccine has been reported in a child
with HIV infection from Romania.12 Thus oral
poliomyelitis vaccine seems to be safe when given dur-
ing the first year of life.1 7 10 13 To our knowledge, our
case is the first report of poliomyelitis associated with
poliomyelitis vaccination in a child infected with HIV
from Africa. In countries where HIV infection is
endemic and the risk of infection with wild type polio-
myelitis virus is high, the benefits of immunisation out-
weigh the apparently low risk of paralysis due to
vaccination with oral poliomyelitis vaccine.
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Postcodes as useful markers of social class: population
based study in 26 000 British households
John Danesh, Simon Gault, Jo Semmence, Paul Appleby, Richard Peto

Markers of poverty or of low social class are associated
with many diseases and potential causes of disease, but
medical studies often fail to record sufficient infor-
mation on socioeconomic status.1 Postcodes of
individuals are, however, often available in Britain, and
commercial software exists that estimates household
income from the postcode alone. We assessed how
informative postcode income estimates are, either
about reported household income or about other
characteristics related to social class in a large, popula-
tion based survey of British residents.

Methods and results
The family resources survey involves personal inter-
views with members of private households in England,
Scotland, and Wales selected by stratified clustered
probability sample.2 During 1995-6, 26 445 (70%) of
37 712 eligible households gave answers to questions
on socioeconomic characteristics. Reported weekly
household income was taken as the sum of all sources
of pretaxation income (excluding housing benefit)
reported by household members. During 1985 to 1993
members of 11 million households, or about half of all
households in Britain, provided information to a mar-
keting company about annual income and gave a com-
plete address that included a full postcode—that is, 6 or
7 characters.

This information was used to produce commercial
software that estimates household incomes from post-
codes. After adjustments for regional variation and for
inflation in reported income levels, the pretaxation

incomes of at least six households were used to calcu-
late a weighted average income for that postcode.
When there were fewer than six responses, the income
information was combined with the data for respond-
ents with neighbouring postcodes until a reliable
estimate could be made. Parts of this database are
updated annually. We compared household income
estimates obtained by FIND (a commercially available
software program) with information reported in the
family resources survey. Matching of the data was
carried out at the Office for National Statistics. The
investigators in this study were provided with columns
of numerical data without any personal identifiers.

The overall correlation coefficient between post-
code estimates and reported values of weekly
household income for 26 282 individuals was moder-
ate (0.40, 99% confidence interval 0.39 to 0.42;
2P < 0.0001). When households were ranked in three
equal sized groups on the basis of postcode income
estimates, there were substantial and highly significant
differences in reported weekly income, duration of
education, home ownership, membership of higher
social classes, and access to various consumer goods
(2P < 0.0001 for each) (see table).

Comment
Postcode income estimates are easily available in
Britain and can be useful markers of social class. As UK
postcodes are usually shared by only 15 to 20
households,3 these estimates should more accurately
predict the social class of individuals than can more
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aggregated data, such as information derived from
enumeration districts or electoral wards,4 or, in the
United States, from zip codes,1 which are usually based
on several hundred households.

Consequently, postcode estimates may serve
various epidemiological purposes, particularly when it
is not feasible to collect detailed information on social
class in large studies. Firstly, they can be used to help
standardise for the effects of social class, which may be
important when the occurrence of a disease and its
possible risk factors are both related to poverty. Look-
ing at the strength of an association before and after
such statistical adjustment can suggest how much full
adjustment for social class, if that were possible, would
have modified the association. This comparison might
then lead investigators to make more detailed
measurements of social class in a subset of participants.
Secondly, income estimates derived from postcodes
might help to assess bias when a proportion of eligible
people refuse to participate in a study. Most epidemio-
logical reports show that people who fail to return
questionnaires or to give blood samples are of lower
social class than volunteers.5 The effects of such biases
are difficult to establish, especially if surveying the non-
respondents again is impracticable, but postcode

income estimates can help with this and other aspects
of medical research in Britain.
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Commentary: Socioeconomic position should be measured
accurately
Yoav Ben-Shlomo, George Davey Smith

Measures of deprivation based on area of residence
have been used for several decades as ecological mark-
ers of a person’s socioeconomic position. In the United
States, median income of residents of areas such as
census tracts and zip codes have been used; in the
United Kingdom researchers have mainly relied on
aggregate deprivation scores based on census meas-
ures, such as housing tenure, car ownership, and social
class. The study by Danesh et al represents one of the
first attempts in Britain to use income data rather than
a composite, census based index. A single, direct meas-

ure is theoretically attractive if one argues that income
underlies social inequalities in health through
increased access to better living conditions and a
healthier lifestyle.1 Furthermore, the authors have clas-
sified areas to postcode level rather than to larger areas
such as enumeration district or ward; this reduces the
likelihood that any observed association is influenced
by the “ecological fallacy.” 2

Their work fails to address two fundamental
questions. Firstly, is this new measure any better than
existing methods? The authors’ results show only a

Markers of social class by thirds of income estimates based on postcode for 26 282 individuals. Values are numbers (percentages) of
individuals, unless stated otherwise

Characteristic

Thirds of income estimated by postcode

Low income (n=8760) Middle income (n=8760) High income (n=8762) P value

Reported mean (SD) weekly income (£) 229 (2) 337 (3) 533 (5) <0.0001

Social class I-II by occupation 690 (8) 1773 (20) 3553 (41) <0.0001

Homeowner 3586 (41) 6306 (72) 7342 (84) <0.0001

Educated after age 16 1084 (13) 2098 (24) 3883 (45) <0.0001

Access to:

Dishwasher 504 (6) 1385 (16) 3074 (35) <0.0001

Tumble dryer 3634 (42) 4294 (49) 5141 (59) <0.0001

Microwave oven 5532 (63) 6138 (70) 6566 (75) <0.0001

Washing machine 7396 (84) 7851 (90) 8183 (93) <0.0001

Freezer 2488 (28) 3436 (39) 4296 (49) <0.0001

Video 6186 (71) 6830 (78) 7315 (84) <0.0001

Colour television 8329 (95) 8464 (97) 8552 (98) <0.0001

Black and white television 1709 (20) 1800 (21) 1857 (21) <0.01

Telephone 7402 (85) 8154 (93) 8537 (98) <0.0001

Cooker 8676 (99) 8682 (99) 8700 (99) NS
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moderate correlation between their postcode aggre-
gate income measure and individual data. It would
have been useful if they had compared this with census
scores based on enumeration district and ward.
Smaller is not always better with respect to area based
measures. Geronimus and Bound found little improve-
ment in predicting self reported health when compar-
ing data at census tract level (5000 individuals) with zip
code data (25 000 individuals).3 The optimal popula-
tion size for categorising the contextual nature of areas
will depend on the nature of this contextual effect, and
this cannot be assumed to be better indexed by aggre-
gate measures for areas with smaller populations. At a
postcode level one must also be concerned with possi-
ble sampling error and more importantly the
systematic bias introduced by respondents who reply
to a commercial survey.

Secondly, can researchers manage without indi-
vidual measures of socioeconomic position? Some-
times individual data are simply not collected or the
quality of such data is extremely poor—for example,
routinely collected health services data. Here, the use
of a postcode based measure is invaluable for testing
whether area based deprivation may be related to
access to health care.4 However, the use of area based
measures is less justifiable when researchers are
prospectively collecting data as part of a large trial or
observational study. Many studies show that both indi-
vidual and area based measures seem to have
independent effects on health outcomes, possibly as a
result of the contextual effects of residing in poor
neighbourhoods. To measure one and not the other
will result in an underestimation of potential effects
associated with socioeconomic position. Analyses

based solely on an area measure of socioeconomic
position can be highly misleading, especially if other
risk factors are measured at an individual level. For
example, it has been argued that variations in mortality
by area based deprivation can be almost fully
accounted for by smoking.5 However, applying the
relative risk associated with individual smoking behav-
iour to mortality differences by area based deprivation
underestimates the importance of individual socioeco-
nomic position. Individual measures produce much
steeper gradients of mortality risk than area based
deprivation measures. We hope that the area based
income measure introduced by Danesh et al will not be
used in this way.

Researchers should, when possible, continue to
measure both individual and area based measures of
socioeconomic position. Relying on ecological meas-
ures alone rather than using both would be analogous
to asking people whether they smoked but not
measuring how many years or the number of cigarettes
they smoked.
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Drug points

Transient hemiparesis with topiramate

Linda J Stephen, Jan E Maxwell, Martin J Brodie, Epilepsy Unit,
Department of Medicine and Therapeutics, Western Infirmary,
Glasgow G11 6NT

Topiramate is an antiepileptic drug licensed as add on
treatment for use in patients with refractory partial onset
seizures with or without secondary generalisation.1 Its
triple mechanism of action is thought to entail sodium
channel blockade, attenuation of responses induced by
kainate, and enhancement of inhibition mediated by
ã-aminobutyric acid.2 We report two cases of hemiparesis
with topiramate that resolved on withdrawal of treatment.

A 41 year old man with cerebral palsy resulting in
right sided weakness experienced daily complex partial
seizures despite taking carbamazepine retard, sodium val-
proate slow release, gabapentin, and diazepam. Substitu-
tion of lamotrigine for carbamazepine and gabapentin
had little effect on his seizure frequency. Topiramate was
introduced over a month up to 25 mg twice daily with
good effect. During this time, however, he developed
fatigue, left sided weakness, and slurred speech. He was
unable to weight bear and had to rely totally on his carers.
On examination, his reflexes were brisk on the newly
affected side, with reduced power and tone. Computed
tomography showed only gross left hemispheric atrophy.

The left sided weakness slowly resolved over eight weeks
after topiramate treatment was withdrawn.

A 59 year old woman had poorly controlled secondary
generalised seizures after herpes simplex encephalitis
despite treatment with carbamazepine slow release and
phenytoin. Magnetic resonance imaging showed extensive
anterior infarction in the left temporal lobe. Topiramate
treatment was introduced over two months up to a dose of
100 mg twice daily. During this time she developed
reduced tone and power in her right arm and leg. Repeat
magnetic resonance imaging showed no further changes.
She regained normal power within two weeks of topiram-
ate withdrawal.

To our knowledge, these are the first reported cases of
hemiparesis linked with topiramate treatment. It may be
relevant that both patients already had compromised
neurological function. The Committee on Safety of Medi-
cines and the drug manufacturer have been informed.
Awareness of this side effect will avoid inappropriate
investigation and encourage rapid withdrawal of topiram-
ate treatment.

1 Wilson EA, Brodie MJ. New antiepileptic drugs. In: Brodie MJ, Treiman
DM, eds. Modern management of epilepsy. London: Ballière-Tindall,
1996:723-47. (Ballière’s clinical neurology.)

2 Dichter MA, Brodie MJ. New antiepileptic drugs. N Engl J Med
1996;334:1583-90.
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