
Clinical implications

* Children's health as measured by height and
birth weight is better in rural areas than in urban
areas
* Children's height and birth weight are poorer
in deprived areas in all rural and urban settings
* Despite this the difference between rural and
urban areas in height and birth weight remains
after differences in deprivation have been
accounted for
* The reasons for the rural health advantage
are not clear but they are not an artefact
* The results support claims that children in
urban areas have greater health needs than those
in rural areas

suggested that latitude acted as a proxy measure of
social factors which varied in a north-south gradient
and were not otherwise measured. We doubt this and
suggest that the rural-urban difference was genuine.

CAUSES OF RURAL-URBAN DIFFERENCES

Because of the design of our study we cannot infer
the causes of the poorer measures of low birth weight
and height in more urban areas. There are four general
classes of explanation: that the differences were the
result of external environmental factors; that they
related to differences in lifestyle, culture, or social
networks; that they resulted from differences in
maternal health and wellbeing cumulated over past
generations and transmitted to the offspring; or that
they were the result of selective migration of healthy
families from towns to the country.
The consistency of the difference across all levels of

deprivation is evidence that the effect was related
somehow to residence in a rural setting. The magni-
tude of the rural-urban difference argues against an
environmental cause, as we can think of no environ-
mental agent which might reasonably explain the
differences. We emphasise that we were comparing
rural areas with towns that were geographically
adjacent.

Explanations relating to lifestyle and social networks
are more plausible. There is debate about whether the
greater social heterogeneity in rural areas results in
alienation and a sense of isolation for poor people or
facilitates a cohesive sense of community identity.42226
If social networks and support are stronger in rural
areas, then this may be an explanation. There is
some evidence that social support can influence birth
weight.27

Studies from Aberdeen have shown how the health
and viability of infants are related to the health and
growth of mothers in their infancy and childhood.2829
Hart also has argued that the inherent vitality of
mothers protected the pregnancies of Dutch infants
conceived and borne through the hunger winter of
1945.30 One way in which a legacy of improved health
in rural areas may have arisen is by selective migration
to rural areas of healthier families. The greater propor-
tions of families from occupational classes I and II in
the rural areas at all levels of deprivation (table III)
support this.
Whatever the explanations, we have shown that

there is a consistent association between increasingly
urban environments and poorer measures of birth
weight and growth in children. These reflect similar
patterns in other measures of child and adult health.

Bradley commented that it is not appropriate to say
whether it is better to be poor in a rural environment
than in an urban one,4 but it does seem to be healthier.

We thank Mrs Pat Waugh and Miss Gwen Charlton for
collecting the height data; Northumberland Health Authority
for financial support; Professor Stan Openshaw, of the School
of Geography, University of Leeds, for help with geographical
matching of addresses; Dr John Matthews, of the department
of medical statistics, University of Newcastle upon Tyne,
for advice on statistical methods; Dr Peter Phillimore for
comments on the manuscript; and Miss Sarah Belding for
typing.

1 Fearn R. Rural health care: a British success or a tale of unmet need?
Soc SciMed 1987;24:263-74.

2 Watt IS, Franks AJ, Sheldon TA. Rural health and health care. BMJ
1993;306: 1358-9.

3 Phillimore P, Reading R. A rural advantage: urban-rural health differences in
northern England. JPublic Health Med 1992;14:290-9.

4 Bradley T. Poverty and dependency in village England. In: Bradley T, Lowe
P, Wright S, eds. Deprivation and welfare in rural areas. Norwich: Geo
Books, 1986:151-74.

5 Walford N. Indicators of inequality as pointers to policy. In: Bradley T, Lowe
P, Wright S, eds. Deprivation and welfare in rural areas. Norwich: Geo
Books, 1986:109-20.

6 Chilvers C. Regional mortality 1969-73. Population Trends 1978;11:16-20.
7 Bentham CG. Mortality rates in the more rural areas of England and Wales.

Area 1984;16:219-26.
8 Macfarlane A, Mugford M. Birth counts: statistics of pregnancy and childbirth.

London: HMSO, 1984.
9 Cole TJ, Donnet ML, Stanfield JP. Unemployment, birthweight and growth

in the first year. Arch Dis Child 1983;58:717-21.
10 Maclntyre S. A review of the social patterning and significance of measures of

height, weight, blood pressure and respiratory function. Soc Sci Med
1988;27:327-37.

11 Guildford MC, Chinn S, Rona RJ. Social environment and height: England
and Scotland, 1987 and 1988. Arch Dis Child 1991;66:235-40.

12 McCormick MC. The contribution of low birthweight to infant mortality and
childhood morbidity. NEnglJMed 1985;312:82-90.

13 TannerJM. Physical development. BrMed Bull 1986;42:131-8.
14 Foster JM, Chinn S, Rona RJ. The relation of height of primary school

children to population density. IntJEpidemiol 1983;12:199-204.
15 Townsend P, Phillimore P, Beattie A. Health and deprivation: inequality and the

north. London: Croom Helmn, 1988.
16 Reading R, Jarvis S, Openshaw S. Measurement of social inequalities in

health and use of health services among children in Northumberland.
Arch Dis Child 1993;68:626-31.

17 Gatrell A, Dunn C, Boyle P. The relative utility of the central postcode
directory and pinpoint address code in applications of geographical
information systems. Environment and Planning (A) 1991;23:1447-58.

18 Reading P, Openshaw S. Do inaccuracies in small area deprivation analyses
matter?J Epidemiol Community Health 1993;47:238-41.

19 Local Authorities Management Services and Computer Conmmittee. SASPAC
user's manual (release 3. 0). London: LAMSCC, 1983.

20 SPSS Inc. SPSSX user's guide. 3rd edn. Chicago: SPSS Inc, 1988.
21 Numerical Algorithms Group. GLIM. Rekase 3.77. London: Royal Statistical

Society, 1985.
22 Knox P. Methodologies and the poverty of theory. In: Bradley T, Lowe P,

Wright S, eds. Deprivation and welfare in rural areas. Norwich: Geo Books,
1986:99-108.

23 Walker A. Introduction and background. In: Walker A, ed. Rural poverty.
London: Child Poverty Action Group, 1978: 1-14. (Poverty pamphlet
No 37.)

24 Wynn M, Wynn A. Prevention of handicap and the health of women. London:
Routledge and Kegan Paul, 1979.

25 Carstairs V, Morris R. Deprivation and health in Scotland. Aberdeen: Aberdeen
University Press, 1991.

26 Bradley T, Lowe P, Wright S. Introduction: rural deprivation and the welfare
transition. In: Bradley T, Lowe P, Wright S, eds. Deprivation and welfare in
rural areas. Norwich: Geo Books, 1986: 1-42.

27 Oakley A. Social support in pregnancy: the soft way to increase birthweight.
Soc SciMed 1985;21:1259-68.

28 Illsley R. Social class selection and class differences in relation to stillbirths and
infant deaths. BMJ 1955;ii:1520-4.

29 Baird D. The epidemiology of low birthweight: changes in incidence in
Aberdeen, 1948-72. JBiosoc Sci 1974;6:323-41.

30 Hart N. Famine, maternal nutrition and infant mortality: a re-examination of
the Dutch hunger winter. Population Studies 1993;47:27-46.

(Accepted 29 September 1993)

Correction

Paternal radiation exposure and leukaemia in offspring: the
Ontario case-control study
An authors' error occurred in this paper by McLaughlin et al
(16 October, pp 959-66). The acknowledgment should have
included the following sentence: Financial support for this
research was provided by the Atomic Energy Control Board of
Canada.
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