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Abstract
Objectives - To show the advantages and
disadvantages of a multi-dimensional
small area classification in the analysis of
child health data in order to measure
social inequalities in health and to
identify the types of area that have
greater health needs.
Design - Health data on children from
the district child health information
system and a survey of primary school
children's height were classified by the
census enumeration district of residence
using the Super profiles neighbourhood
classification.
Setting - County of Northumberland,
United Kingdom.
Subjects - One cohort comprised 21 702
preschool children age 0-5 years resident
in Northumberland, and another cohort
9930 school children aged 5-8 5 years.
Main outcome measures - Variations
between types of area in the proportions
of babies with birthweight less than
2-8 kg; births to mothers aged less than 20
years; pertussis immunisation uptake;
child health screening uptake; and mean
height of school children.
Results - Areas with the poorest child
health measures were those which were
most socially disadvantaged. The most
affluent areas tended to have the best
measures of health, although rural areas
also had good measures. Problems in
analysis included examples of the "ecolo-
gical fallacy", misleading area descrip-
tions, and the identification of the
specific factors associated with poor
health measures. Advantages included a
wider view of social circumstances than
simply "deprivation" and the ability to
identify characteristic types ofareas with
increased child health needs.
Conclusions - There is a limited place for
multidimensional small area classifica-
tions in the analysis of health data for
both research and health needs assess-
ment provided the inherent drawbacks of
these data are understood in interpreting
the results.

(J Epidemiol Community Health 1994;48:192-200)

There is a burgeoning interest in small area
analysis of health data which is driven by three
factors - firstly, the increasing power and
accessibility of computers that can handle
large health databases and carry out complex

geographical and statistical analyses; secondly,
the resurgence of academic research into
health inequalities; and thirdly, the increased
demand by health service purchasers for in-
formation on the health needs of communities.
Although caution has been urged against the
indiscriminate use of these methods,' they do
have potential value provided there is guidance
on how best to interpret and apply their
results.23
Much of the work so far has concentrated on

the use (and misuse) of various deprivation
indices. These are unidimensional scores which
are computed from small area census data by
adding together individual standardised (and
sometimes weighted) census variables which
reflect different aspects of "deprivation". Not-
withstanding the debate about the various
merits and demerits of these scores,45 they
have the advantage of simplicity in allowing
areas to be ranked against each other for stat-
istical comparisons.
But therein also lies their main disadvan-

tage. It has been argued that conceptualising
deprivation as a unidimensional variable disre-
gards the multifaceted nature of the problem
both for individuals and between areas.2 For
example, in comparing deprivation in urban
and rural areas, Bradley states "It is not the
place of policy makers (or academic commen-
tators, for that matter) to decide whether
infrastructural decay and environmental pol-
lution are worse settings for poverty than

"6service deprivation and inaccessibility".
When investigating the relationship between
social factors and health, a unidimensional
view may hide more than it reveals, given the
complexity of interactions between socio-
economic, environmental, and behavioural
influences on health.

In order to reflect the social diversity of
areas in the investigation of geographical
health variation, the use of multidimensional
area classifications has been urged by some.27
These are produced by cluster analysis of
selected census variables. This results in a
descriptive classification in which areas
sharing similar distinctive patterns of socio-
economic, demographic, housing, and envir-
onmental features are grouped together.
The theoretical advantages of these classifi-

cations are as follows: (1) they provide a multi-
dimensional view of social circumstances;
(2) areas which have a combination of socio-
economic and environmental factors with a
particularly potent influence on health may be
identified; (3) they may shed new ideas on
structural and lifestyle influences on health;
(4) arbitrary and possibly inaccurate decisions
about one area being more or less "deprived"
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Utility of multidimensional social classification of areas

than another are avoided; and (5) identification
and mapping of localities likely to have
increased health needs is made more reliable.
There are, however, corresponding dis-

advantages: (1) there is no rank order to the
classification so trends cannot be measured;
(2) there is a danger of drawing post hoc
conclusions with no prior hypothesis being
tested; (3) interpretation of the-results depends
on the classification reflecting the characteris-
tics it purports to reflect; (4) important causes
of health variations are virtually impossible to
tease out from associated or incidental factors
reflected in the classification; and (5) the hier-
archical structure of some of these classifica-
tions may be difficult to understand.

Multidimensional classifications of areas
have been produced specifically for health
services research2 but more commonly they
have been developed primarily for commercial
use, for example ACORN and Super profiles.
While it may seem preferable to use classifica-
tions designed for health research to measure
health variations between areas, these are less
readily available so much of the research has
used commercially available multidimensional
classifications.8 W"

This paper is an attempt to go beyond the
theoretical debate over different methods of
area classification by presenting the results of a
study which used a multidimensional classifi-
cation to investigate small area variations in
child health in Northumberland, a county in
the north of England. We describe not only the
variations we found, but how they stimulated
further avenues of investigation, and how the
results could be applied in planning local
health services. The results also illustrate
certain inherent disadvantages of multidimen-
sional small area classifications which limit
their value in health service research.

Methods
The collection of the health data has been
described elsewhere.'3 Briefly, one source of
this data was the district child health informa-
tion system, from which we obtained birth-
weight, maternal age, immunisation, and child
health screening coverage on a cohort of all
children resident in Northumberland at the
time the data were drawn for analysis (October
1990) born between January 1985 and Sep-
tember 1990. The full cohort included 21 702
births. Low birthweight was defined for this
study as births less than 2 8 kg as a proportion
of all live single births; teenage motherhood
was defined as the proportion of births to
mothers aged less than 20 years; immunisation
coverage was defined as the proportion of
children aged at least 15 months who were not
fully immunised against pertussis (the varia-
tions in coverage of the other routine child-
hood immunisations were similar to that of
pertussis); six week screening coverage was
measured by the proportion of inborn babies
born after June 1987 (when recording of
screening coverage began) who were not
screened at six weeks; and 18 month screening
was measured by the proportion of inborn

children, born after June 1987, who were not
screened at 18 months.
The second source of data was a survey of

heights of children in three school years in all
schools in Northumberland, which gave a co-
hort of 9930 children aged between 5 0 and 8-5
decimal years. Heights were standardised to
standard deviation (SD) scores to allow for the
effects of age and sex - 0 2 SD scores being
roughly equivalent to lcm around the age of 6
years. Details of the reproducibility of
measurements and the standardisation proced-
ure are given in the fuller description of the
data collection.'3
For both sources, the data on each child

included the postcode of their address, and this
was assigned to a census enumeration district
by geographically matching the grid references
of the postcode to the grid reference of the
nearest enumeration district centroid. 14 15 In
about 7% of cases the system was unable to
match a postcode to an enumeration district.
The classification of enumeration districts

used was Super profiles. This is a multidimen-
sional "socio-demographic" classification
based on cluster analysis of 55 selected census
variables. It was developed for academic and
commercial use jointly at the Centre for Urban
and Regional Development Studies, Univer-
sity of Newcastle upon Tyne, and at the
Centre for Urban Studies, University of
Liverpool.'617 The classification allocates vir-
tually every enumeration district in Britain
into one of 150 "clusters", each of which share
a typical social and demographic composition.
These may be aggregated to 36 Target markets,
which still share many common characteris-
tics, although they are not so finely discrimi-
nated as the 150 clusters. Further aggregation
of the Target markets is possible, into 22
Groups and into 10 Lifestyles. As the level of
aggregation increases, the description of the
areas becomes broader, but the categories are
still intended to distinguish between different
types of residential neighbourhood. An addi-
tional feature of the Super profiles classification
is that the different types of area are also
ranked according to estimated levels of
affluence.

In this study we have chosen to use the
highest level of aggregation, into the 10 Life-
styles, for the initial demonstration of health
variations, and have used the level of the 36
Target markets for more detailed analysis. The
distribution of children in our study popula-
tion between the 10 Lifestyles is shown in table
1, which also shows the distribution of the
population between Lifestyles for the whole of
the country for comparison. Brief descriptions
of each of the Lifestyles are given in the appen-
dix.

In the tables the totals vary in each column
and none add up to the total cohort number.
This is partly because full health information
was not available on all cases, some postcodes
could not be matched to enumeration districts,
and some enumeration districts with very
small populations were unclassified, but more
because the denominators were different in
each health measure. For example screening
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Table I Distribution of the study population between Super profiles "Lifestyles", in comparison to the distribution
of the United Kingdom population

Lifestyle (in descending Description Proportion of the study Proportion of the UK
order of affiuence) population (%) population (%

A Affluent minority 6-3 8 9
B Metro singles 10 31
C Young married suburbia 14 9 9 8
D Rural Britain 14 5 8-6
E Older suburbia 4 6 8 2
F Lower middle class 10 0 16 0
G Multi-ethnic areas 0-8 7-2
H Fading industrial 16 0 10-4
I Council tenants 21 7 15 8
J Underprivileged Britain 8 7 10-8

Notes: The figures in the column describing the distribution of the study population are percentages of children in the study
population, the figures in the column describing the distribution of the UK population are for the total population, thus the
columns are not strictly comparable.
The distribution of the population of the United Kingdom between the different "Super profiles Lifestyles" is taken from

reference 16.
The totals in each column do not quite add up to 100%, the remainder of the population live in unclassifiable enumeration

districts.

coverage was restricted to births after June
1987, and 15 month immunisation coverage

and 18 month screening coverage could only
be measured on children in the cohort who had
already attained those ages.

Cross tabulations were performed using the
SPSSX package'8 and confidence intervals
were calculated using the CIA programme.'9
Ethical permission for the study was given by
the Northumberland Health Authority Ethical
Committee, and the study was also approved
by the Education Department of Northumber-
land County Council.

Results
MEASURES OF CHILD HEALTH ACCORDING TO
SUPER PROFILES' LIFESTYLES
Table 2 shows the variation between the dif-
ferent Super profiles' Lifestyles for all six
measures of child health. In general, the
"Underprivileged Britain" and "Multi-ethnic
areas" Lifestyles show the poorest measures.
Numbers are small in the "Multi-ethnic
areas" Lifestyle, but even so, the confidence
intervals of the estimates suggest that these are

reliable findings, particularly as all the health
measures are poor in these types of area.

There is less consistency in the types of area

where health measures were favourable. The
"Affluent minority" Lifestyle has the lowest
proportion of low birthweight babies and the
tallest mean height, closely followed by the
"Rural Britain" Lifestyle. The "Affluent
minority" Lifestyle also has the lowest propor-
tion of births to teenage mothers and the
highest uptake of 18 month screening (bar the
"Metro singles" Lifestyle which contains too
few numbers to allow valid conclusions to be
drawn). However, uptakes of pertussis immu-
nisation and six week screening were highest in
the "Young married suburbia" Lifestyle, the
"Affluent minority" Lifestyle having rather
poor levels of uptake.

It is also worth noting that many of the other
Lifestyles have good records in one or other of
the child health measures shown. For example,
"Older suburbia" has a low proportion of low
birthweight babies and a high uptake of per-
tussis immunisation, while perhaps more

strikingly, "Fading industrial" has high levels
of uptake of immunisation and screening at

Table 2 Child health measures according to Super profiles "Lifestyle"

Births < 2-8 kg Mother's age <20y Pertussis immunisation Six week screening 18 month screening Height

95% CI % 95% CI % 95% CI % not 95% CI % not 95% CI Mean height 95% CI
Lifestyle % rate (no/total) births (no/total) not (no/total) screened (no/total) screened (no/total) SD scores (no)

Affluent 9 9 8-1 to 12-1 1.1 05 to 2-1 22 2 19 3 to 25.1 6-9 4.6 to 9-7 95 58 to 14-4 0 135 0060 to 0210
minority (92/925) (8/742) (175/787) (29/422) (19/201) (600)
Metro 15 7 10-3 to 21 1 3-7 1-4 to 79 20-0 13-3 to 26-7 6.4 2-4 to 13 4 8.7 24 to 208 - 047 - 291 to 0 185
singles (27/172) (6/161) (27/135) (6/94) (4/46) (88)
Young married 11 1 9-9 to 12 3 2-1 1 6 to 28 17 2 15 6 to 18 8 45 3-4 to 5 9 12 9 10-2 to 15 6 0-056 0.003 to 0.1 10
suburbia (287/2589) (49/2314) (363/2112) (54/1196) (77/598) (1367)
Rural 10 0 8-9 to 11 2 4-8 40 to 5 7 18 5 16 8 to 20.1 70 5-7 to 85 19-2 16.1 to 223 0.130 0077 to 0.183
Britain (271/2699) (113/2367) (399/2159) (92/1318) (117!/610) (1363)
Older 108 88 to 129 58 43 to 77 179 151 to 208 74 51 to 102 150 101 to 199 0021 -078 to 0120
suburbia (96/885) (47/804) (124/692) (33/447) (30/200) (425)
Lower 108 94 to 122 72 60 to 85 20-2 182 to 221 74 58 to 93 164 130 to 198 -039 -104to 0026
middle class (211/1955) (125/1740) (322/1598) (68/923) (75/458) (915)
Multi-ethnic 19-5 13 9 to 25-0 25-5 18-7 to 32-3 33-3 25 9 to 407 12 5 6-2 to 21 8 20-0 9-1 to 35.7 - 185 - 389 to 0.019
areas (38/195) (40/157) (52/156) (10/80) (8/40) (73)
Fading 13 5 12-4 to 147 112 101 to 12-3 198 183 to 214 55 45 to 67 12 3 101 to 146 -.042 - 091 to 0007
industrial (451/3330) (349/3127) (515/2598) (95/1738) (99/803) (1479)
Council 15 2 14 2 to 16-3 13 6 12 5 to 14-6 24.0 226 to 25-4 7-4 6-3 to 86 17 3 15.0 to 19 6 - 058 - 103 to -013
tenants (667/4377) (559/4111) (837/3484) (162/2197) (185/1070) (2003)
Under- 17 5 15-8 to 19 2 16 2 14 4 to 17 9 28 0 25 7 to 30.0 9-2 7.4 to 11 2 225 18 7 to 264 - 211 - 282 to - 140
privileged (329/1880) (285/1763) (415/1481) (86/934) (102/453) (815)
Total 13-0 (2469/19007) 9-1 (1581/17286) 21 2 (3229/15202) 6.8 (635/9349) 16 0 (716/4479)
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Utility of multidimensional social classification of areas

Table 3 Health measures by Super profiles "Target markets" comprising the Lifestyles "Multi-ethnic", "Council
tenants", and "Underprivileged"

Target % low % teenage % not immunised Mean height
Lifestyle market birthweight mothers for pertussis in SD scores

Multi-ethnic 25 19 5 ( 38/ 195) 25 5 ( 40j 157) 33 3 ( 52/ 156) - 185 ( 73)
Council tenants 27 13 3 ( 91/ 586) 10.6 ( 57/ 538) 21 8 (102/ 467) - 048 (257)

28 135 (135/ 998) 113 (103/ 910) 241 (193/ 801) 0002 (486)
29 17 5 ( 53/ 303) 9 5 ( 28/ 294) 18 4 ( 47/ 256) - 079 (146)
31 174 (215/1235) 169 (202/1198) 247 (240/ 973) - 086 (539)
34 136 (162/1189) 143 (158/1106) 268 (249/ 929) - 080 (545)

Under-privileged 33 17-1 (271/1581) 15 5 (229/1473) 28 0 (347/1238) - 222 (648)
35 196 ( 58/ 296) 19 5 ( 56/ 287) 282 ( 68/ 241) - 173 (164)

Note: values are % or SD scores, figures in parentheses are the numbers in each group. Figures for child health screening have been
omitted because of small numbers.
Target market descriptions:

Lifestyle - Brief description of characteristics of the Target market;
25 Multi-ethnic - Unskilled ethnic families in council flats;
27 Council tenants - Middle aged and older couples in council flats;
28 Council tenants - Blue collar workers in established council houses;
29 Council tenants - Blue collar workers with high unemployment;
31 Council tenants - Mature blue collar workers in mining areas;
34 Council tenants - Very low income council houses;
33 Underprivileged - High unemployment semi-skilled in council houses;
35 Underprivileged - Highly unemployed in crowded council houses.

both 6 weeks and 18 months, even though it is
eighth out of 10 in the affluence ranking.

MEASURES OF CHILD HEALTH ACCORDING TO
SUPER PROFILES "TARGET MARKETS '
The analysis of health measures between dif-
ferent Lifestyles, the highest level of aggrega-
tion of the classification, has raised a number
of questions. What are the factors related to
the poor health in the "Underprivileged" and
"Multi-ethnic" Lifestyles, is this simply a mat-
ter of socioeconomic disadvantage and if so,
are there subgroups of the other disadvantaged
Lifestyle, "Council tenants", which also suffer
these levels of poor health? At the other end of
the spectrum, how do the health measures vary
between the more affluent areas, why are some
aspects of child health less favourable in cer-
tain types of affluent area, in contrast to the
deprived areas where most of the aspects of
health were consistently poor? Finally, why do
areas in the "Rural Britain" Lifestyle have
such favourable mesures of low birthweight
and height, particularly as the social hetero-
geneity in these areas might suggest that the
measures of health would tend towards the
overall average?

Pointers to the answers to some of these
questions may be found by examining the
distribution of health measures at a more dis-
aggregated level of the classification. The 10
Lifestyles are constituted from 36 Target mar-
kets. In using the " Target markets" level of the
classification we rely both on their affluence
ranking, between 1 and 36, and on their de-
scription, when interpreting differences in
health between them. The brief descriptions
given here are sketches and inevitably incom-
plete, fuller descriptions of the individual
characteristics of each Target market are given
elsewhere.20
Table 3 shows the child health measures for

the Target markets in the "Multi-ethnic areas"
Lifestyle compared with those from the two
poorer Lifestyles, "Underprivileged Britain"
and "Council tenants". Only a single Target
market is represented in the "Multi-ethnic
areas" Lifestyle, and its description,
"Unskilled ethnic families in council flats",

gives a clue to the possible determinants of ill
health. A more detailed description of this
Target market shows it to consist of areas with
high unemployment, low car ownership, and a
high proportion of unskilled manual workers.
It may be that the reasons for the poor health
are more to do with socioeconomic disadvan-
tage than with ethnic differences. This is
investigated further later.
The table also shows that within the

"Underprivileged" Lifestyle, Target markets
33 and 35 have very similar health measures.
There is greater heterogeneity between Target
markets in the "Council tenants" Lifestyle, but
no Target markets within this Lifestyle have
consistently poor or good health measures.
Target markets 27 and 28, described respect-
ively as "Middle aged and older couples in
council flats" and "Blue collar workers in
council houses", seem to have the most
favourable child health measures, while Target
market 31, "Mature blue collar workers in
mining areas", has the worst. The health
measures follow the affluence ranking of the
Target markets reasonably well, although there
are exceptions, for instance Target market 34.
Table 4 looks at the other end of the social

spectrum. The inconsistency in health
measures shown in the analysis by Lifestyle is
just as evident when Target markets are con-
sidered. Target market 7, which is in the
"Metro singles" Lifestyle is an obvious anom-
aly. (There were some other Target markets in
this Lifestyle but they are not shown because
they consisted of such small numbers.) This
Target market has particularly poor measures
of height and low birthweight. It is possible
that families with young children in these areas
do not share the socioeconomic characteristics
of the majority of the inhabitants, most of
whom, according to the description of this
Target market, do not have any children.
These areas are also those most likely to have
undergone change since the 1981 census so
that area labelling may no longer be as appro-
priate as it once was.
The Target markets in the "Affluent minor-

ity" Lifestyle all show generally good measures
of low birthweight, proportion of teenage
mothers, and mean height, but poor immuni-
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Table 4 Health measures by Super profiles "Target markets" comprising the Lifestyles "Affluent minority",
"Metro singles", and " Young married suburbia"

Target % low % teenage % not immunised Mean height
Lifestyle market birthweight mothers for pertussis in SD scores

Affluent minority 1 10-4 ( 56 541) 0-5 ( 2, 403) 23-6 (110/ 447) 0-001 (348)
2 24( 2/ 83) 0 (0 65) 28-6 ( 18/ 63) 0-197 ( 60)
8 11-5 ( 30 260) 1-3 ( 3X 233) 18-4 ( 41,/ 223) 0-170 (161)

Metro singles 7 18-2 ( 25, 137) 3.8 ( 5 132) 16 5 ( 18, 109) - 250 ( 58)
Young married
suburbia 5 10-5 ( 41 389) 3-0 (10,/ 328) 14-5 ( 48 331) 0 196 (219)

9 12-1 ( 92/ 820) 1-8 (14/ 764) 17-9 (118/ 661) 0-070 (430)
10 11-2 (154/1380) 2-0 (25/1222) 17-6 (197/1 120) 0-006 (718)

Note: values are % or SD scores, figures in parentheses are the numbers in each group. Figures for child health screening have been
omitted because of small numbers.
Target market descriptions:

Lifestyle - Brief description of characteristics of the Target market;
1 Affluent minority - Middle aged families in exclusive suburbs;
2 Affluent minority - Older families in select suburban properties;
8 Affluent minority - Middle aged families in upmarket semi-detached houses;
7 Metro singles - Young single white collars in rented property;
5 Young married suburbia - Younger families in suburban detached houses;
9 Young married suburbia - Younger families in larger semi detached houses;

10 Young married suburbia - Young well to do married in high turnover semi-detached houses.

Table 5 Health measures by Super profiles "Target markets" comprising the Lifestyles "Rural Britain" and
comparable urban Target markets

Target % low % teenage % not immunised Mean height
Lifestyle market birthweight mothers for pertussis in SD scores

Rural
Britain 14 9 7 ( 91/ 939) 4-4 ( 36/ 819) 20-1 (149/740) 0-103 (485)

17 10-1 (123/1220) 5-7 ( 62j1097) 19-3 (190/984) 0-134 (651)
19 10-6 ( 57/ 540) 3-3 ( 15/ 451) 13-8 ( 60/435) 0-176 (227)

Older
suburbia 12 10-4 ( 41/ 393) 5 7 ( 20/ 350) 17-3 ( 54,312) 0-032 (154)

20 11-3 ( 48/ 423) 6-2 ( 24/ 390) 17-7 ( 58/327) 0-000 (216)
Lower
middle
class 15 94 ( 27/ 287) 1-9 ( 5!/ 263) 12-1 ( 29/239) 0-114 (137)

16 7-6 ( 13/ 171) 54 ( 5/ 92) 271 ( 38/140) 0.044 ( 71)
18 9-5 ( 34/ 358) 6-3 ( 21/ 331) 170 ( 49/288) 0-015 (156)
21 12-6 ( 81/ 643) 10-8 ( 62/ 581) 23-5 (120/511) - -098 (313)
22 11-3 ( 56/ 496) 6-6 ( 31/ 473) 20-5 ( 86/420) - -110 (238)

Note: values are % or SD scores, figures in parentheses are the numbers in each group. Figures for child health screening have been
omitted because of small numbers.
Target market descriptions:

Lifestyle - Brief description of characteristics of the Target market;
14 Rural Britain - Affluent farming communities;
17 Rural Britain - Older and retired better off rural dwellers;
19 Rural Britain - Less affluent rural workers and pensioners;
12 Older suburbia - Single white collar pensioners;
20 Older suburbia - Middle aged white collar couples;
15 Lower middle class - Lower middle class metropolitan semi-detached houses;
16 Lower middle class - Military families;
18 Lower middle class - Lower middle class in provincial semi-detached houses;
21 Lower middle class - Upper working class in council housing;
22 Lower middle class - Upper working class in terraced and semi-detached houses.

sation uptake, especially in the two most
affluent Target markets. In contrast, in all the
Target markets in the "Young married subur-
bia" Lifestyle, immunisation uptake is higher,
indeed significantly so at the 5% level in every
comparison with Target market 1.

5-1 = -9-1%, 95% CI = -37% to -14-5%, p < 0.05)
9-1 = -5-7%, 95% CI = -0-9% to -10-5%, p <0.05)

(10-1= -6-0%, 95% CI=-1-5% to-10-4%, p<0.05)
5-2= - 14-1%, 95% CI= -2-3% to -25-9%, p<0.05)
9-2 = - 10-7%, 95% CI = 0-8% to - 22-3%, NS

(10-2=-11% ,95%CI= 0-4%to-22-4%,NS )

Meanwhile, low birthweight, the proportion
of teenage mothers, and mean height in the
Target markets in the "Young married subur-
bia" Lifestyle are comparable with the levels
found in the "Affluent minority" Lifestyle. It
is also of some interest that within the "Young
married suburbia" Lifestyle mean height in
Target market 5 is significantly greater than in
either Target markets 9 or 10.

(5- 9 = 0- 126, 95% CI = 0-006 to 0- 146, p < 0-05)
(5-10=0-190, 95% CI= 0-038 to 0-342, p<0-05)
(9-10=0-064, 95% CI= --056 to 0 184, NS

The overall conclusion from this table is
that, by and large, the measures of health
reflect the levels of affluence in these types of
areas, except for immunisation uptake. Either
the characteristics of areas classed into the
"Young married suburbia" Lifestyle include
something which predisposes to particularly
high levels of uptake, or certain characteristics
of the "Affluent minority" Lifestyle result in
uptake being little higher than that in the
poorest areas in the "Underprivileged" Life-
style.
The final question concerned child health

measures in rural areas. Table 5 shows the
health measures in the Target markets com-
prising the "Rural Britain" Lifestyle, along
with Target markets of roughly equivalent
affluence levels in more urban settings. The
proportions of low birthweight babies and of
teenage mothers in the rural Target markets are
very similar to those in the other Target mar-
kets, none of the differences being outwith the
95% confidence intervals, and although immu-
nisation uptake varies quite markedly within
the rural Target markets, it corresponds with
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the range of uptake in the other Target mar-
kets. What is notable is the difference in mean
heights with values in all the rural Target
markets being greater than in virtually any
other Target market and significantly so at the
5% level when compared to Target markets 21
and 22.

(14-21 = 0 201, 95% CI = 0 059 to 0-343, p < 005)
(17-21 = 0232, 95% CI = 0097 to 0 367, p < 005)
(19-21 = 0-274, 95% CI = 0 103 to 0 445, p < 0-05)
(14-22 = 0 213, 95% CI = 0-058 to 0 368, p < 005)
(17-22=0-244, 95% CI=0-095 to 0-393, p<005)
(19-22 = 0 286, 95% CI = 0 104 to 0 468, p < 005)

FURTHER INVESTIGATIONS
The demonstration of health variations
between different types of area is not an end in
itself. The classification may suggest explana-
tions for these variations or point to further
necessary investigations. As an example we

describe one such investigation.
One of the unresolved questions from the

earlier analyses was the reason for the poor
child health measures in the "Multi-ethnic
areas" Lifestyle. Although the descriptions of
the Target markets in this Lifestyle suggested
that economic factors may have accounted for
the poor health, the intriguing feature of the
finding was that areas with concentrations of
ethnic minorities are not known to exist in the
county. The proportion of non-white families
in Northumberland is low and they are dis-
persed widely.

Therefore, the enumeration districts classed
into this Lifestyle, of which there were only
three, were identified. One of the enumeration
districts was small, situated in a small rural
market town and had unremarkable health
measures. The other two enumeration districts
were larger, situated in council housing estates
in larger towns in the more urban south east of
the county and both had extremely poor health
measures. The poor health of the Lifestyle as a

whole was accounted for by the health
measures in these latter two enumeration dis-
tricts.

Discussions were then held with local health
visitors about the health and social circum-
stances of children in these areas. According to
the health visitors none of the areas had a high
proportion of families of non-white ethnic
origin. The first enumeration district de-
scribed above, with average health measures,
was in an ordinary residential housing estate
with no excess of deprived families. Why it was
so classed is uncertain and it probably repres-
ents a classification error. On the other hand,
the latter two enumeration districts with the
poor health measures were both in council
estates with deprived, mobile populations,
high proportions of young and single parents,
high rates of unemployment and marital dis-
ruptions, and very poor housing conditions.
One health visitor's comment was that the
families in one of these enumeration districts
generated enough problems for her to be able
to fill all her working time.
Thus, the multidimensional classification

has identified a group of enumeration districts
with exceptionally poor health which, apart
from one anomaly, share common social char-
acteristics. However, the description given by
the classification of these characteristics was
misleading. By investigating this finding in
conjunction with local health professionals, we
have identified areas with excess health needs
in an objective way. This type of analysis may
help in planning the local distribution of re-
sources.

Discussion
This example of the analysis of health data
using a multidimensional social classification
of areas illustrates some of the problems asso-
ciated with their use and indicates possible
applications of them in health service research.
The results also raise more fundamental ques-
tions about the utility of census data in small
area health research.

PROBLEMS IN THE USE OF MULTIDIMENSIONAL
AREA CLASSIFICATIONS
These relate mainly to the interpretation of the
variations shown. Demonstration and testing
of correlations and trends, for example using
regression techniques, may be complex
because the categorical nature of multidimen-
sional classifications results in equations that
are difficult to interpret. The classification we
have used, Super profiles, includes an approx-
imate affluence ranking which allows a com-
promise solution to this problem, although not
without making assumptions which we have
shown in the example of the "Multi-ethnic
areas" Lifestyle, to be open to inaccuracy.

Next, are the descriptions of areas reliable or
relevant to the questions we are asking? A
potential weakness with multidimensional
census classifications is that some areas can
have very distinctive characteristics based on a
minority of households. We found the descrip-
tion of the "Multi-ethnic areas" Lifestyle to be
misleading, and similar problems arise in the
interpretation of results from the "Older
suburbia" Lifestyle - in which the description
stresses the preponderance of older people -
and from the "metro singles" Lifestyle - in
which the description is exclusively of single
people, either young and unmarried or elderly.
What the socioeconomic characteristics of
families with young children are in these areas
is not made clear. More detailed descriptions
of the areas'7202' do not shed much more light
on this question either.
This is a striking example of the "ecological

fallacy",22 which describes how the subjects of
interest in an ecological group (in this case a
type of case) may not share the general charac-
teristics of the rest of the group. However,
there is more to the ecological fallacy than this.
Sometimes the discordance between the
features of the subgroup of interest and the
majority of the group has epidemiological rel-
evance of itself23 because segregation of the
atypical subgroup may lead to the adverse
consequences. To be living in conditions of
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poverty in an otherwise affluent area, for ex-
ample, may give rise to a greater sense of
deprivation and social isolation, and families
with young children living in an area consist-
ing mainly of single childless people may have
similar experiences. Another feature of the
ecological fallacy is the likelihood of confound-
ing. Certain characteristics of areas may spur-
iously seem to be associated with poor health
only because they are associated incidentally
with real causal factors. Thus, features of the
"Multi-ethnic areas" Lifestyle were strongly
associated with poor measures of health, yet
these were not related to the ethnic composi-
tion of the areas.
These problems are compounded by the

descriptions of areas being couched in market-
ing jargon. The Super profiles labels are
intended to provide thumbnail sketches that
make some sense in marketing circles, hence
the flowery terminology. We gave our reasons
for using a commercial classification in the
introduction, but we are not convinced that
using a classification designed specifically for
health service use would have altered matters
very much. Control over the make up of these
classifications is restricted to the choice of
variables entered into the cluster analysis and
specification of the number of clusters to be
produced. Even changing these may not make
much difference to the outcome of the cluster
analysis. Thus, when one of us (SO) set out
with colleagues to produce the Super profiles
classification, had it been intended primarily
for health service research the final clusters
would probably have been similar, although
the description of them would certainly have
been worded differently.
The final problem in interpretation is the

teasing out of factors which are associated with
poor health. For example, are the favourable
measures of height and low birthweight in the
"Rural Britain" Lifestyle related to rurality,
socioeconomic factors, environmental dif-
ferences, differences in individual's lifestyle,
or demographic factors? The answer is not
clear yet the classification purports to measure
differences in all these aspects between areas.

POSSIBLE APPLICATIONS FOR
MULTIDIMENSIONAL CLASSIFICATIONS
Multidimensional classifications may be used
in the measurement of health inequalities.
There is no theoretical reason why small area
inequalities in health should not be measured
using a multidimensional classification of areas
rather than a unidimensional deprivation
score. In an earlier study, admittedly using
data from many fewer subjects, we compared a
deprivation score with a multidimensional area
classification as a means of measuring health
inequalities and found little to choose between
the two methods." Using the child health data
described in this paper, we have also measured
small area variations with a unidimensional
deprivation score'3 and comparison of those
results with this study show that the width
of variations in health measures between
deprived and affluent areas is remarkably sim-

ilar; if anything, the multidimensional classifi-
cation shows slightly wider inequalities in
health.
The second application in which multi-

dimensional classifications are useful is in the
identification of areas with increased health
needs. Our experience mirrors that of Thun-
hurst2 in showing that the knowledge and
experience of local health professionals is com-
plementary to the analytical capabilities of
these classifications. If harnessed together,
they provide a very effective means of identify-
ing areas where socioeconomic, environmental
and demographic circumstances are associated
with increased health needs. We have ex-
amined child health only, it may be that dif-
ferent types of area are associated with
increased needs of other groups, for instance
the elderly.
A third application is in the early stages of

research into causes of health variations. When
using multidimensional area classifications in
epidemiological research it is tempting to by-
pass the crucial step of testing a specific
hypothesis. Making inferences about causes of
health differences on the basis of area varia-
tions has been cautioned against,23 however,
the use of these classifications in the analysis of
health data may contribute to the earlier stage
of hypothesis formation. An example of an
hypothesis arising out of this study might be
''at equivalent levels of affluence or material
deprivation, children are taller in rural than in
urban areas". Such a conclusion is not war-
ranted on the evidence produced here alone
but it is supported by some previous research24
and, on the face of it, seems a hypothesis worth
further investigation.
A final research application is in the

measurement of variations in health related
behaviour, particularly in studies examining
the effect of interventions. Small area varia-
tions are of interest because interventions
designed to change such behaviour are more
likely to be directed at geographical areas than
at specifically identified individuals. Multi-
dimensional classifications of areas are the
obvious choice for such research because they
are intended to reflect different patterns of
lifestyle and experience of their use in market-
ing suggests that they do reflect consumer
habits accurately.25 An example of a finding
worth pursuing which has arisen from this
study is the different levels of uptake of immu-
nisation between the two affluent Lifestyles,
"Affluent minority" and "Young married
suburbia".

WHY USE CENSUS BASED SMALL AREA
CLASSIFICATIONS?
This study has shown how a multidimensional
census based classification of small areas can
provide valuable information for both research
and local planning. We have shown that it is
possible to identify areas which have excess
health needs reliably. However, we can not be
certain of why these areas have different ex-
periences of health, even if we think we know
what we are measuring, for instance "depriva-
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tion". Why bother, therefore, with census data
when classifying areas? Two alternative
approaches are either to classify neighbour-
hoods descriptively using the subjective views
of local people, as has been carried out in
Newcastle upon Tyne by Wright,26 or to pro-
duce a more objective classification of areas

using a combination of health and demo-
graphic data, on the grounds that it is better to
measure health needs directly rather than
social characteristics which tend to be associ-
ated with poor health. Scott-Samuel argued
for this approach some time ago.27 There is
probably scope for further developments in all
of these methods as each offers different in-
sights into particular problems. The advantage
of census data is that it provides such a rich
source of comparative data relatively cheaply.

In conclusion, the answer to the question
''are multidimensional social classifications of
areas useful in health service research?" is a

qualified "yes". We have described possible
applications of these, although we have not
been able to show any unequivocal advantage
over unidimensional deprivation scores. Our
findings illustrate the potential pitfalls of
uncritical acceptance of the results of analyses
using multidimensional classification and the
difficulty of drawing valid epidemiological
conclusions. As a result of our study we can

not fully endorse the comment made by Thun-
hurst and Macfarlane that "multivariate ana-

lyses, particularly those centring on the use of
cluster analyses, are not as unintuitive as they
are often presented".7 In our view there is a

limited place for multidimensional classifica-
tions in health service research but they need
to be used with caution.

We would like to thank Mrs Pat Waugh and Miss Gwen
Charlton who carried out the measurements of height on the
Northumberland school children. Northumberland Health Au-
thority generously supported the project financially and
allowed the use of their child health data.

1 Carr-Hill R, Sheldon T. Designing a deprivation payment
for general practitioners: the UPA(8) wonderland. BMJ
1991;302:393-6.

2 Thunhurst C. The analysis of small area statistics and
planning for health. Statistician 1985;34:93-106.

3 Carstairs V. Small area analysis and health services re-

search. Community Medicine 1981;3:131-9.
4 Jarman B, Townsend P, Carstairs V. Deprivation indices.

(letter). BMJ 1991;303:523.
5 Morris R, Carstairs V. Which deprivation? A comparison of

selected deprivation indexes. Public Health Med
1991;13:318-26.

6 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.

7 Thunhurst C, Macfarlane A. Monitoring the health of
urban populations: what statistics do we need? J7ournal of
Royal Statistical Soc Series A. 1992;155:317-52.

8 Fox AJ, Jones Dr, Goldblatt PO. Approaches to studying
the effect of socio-economic circumstances on geographic
differences in moratality in England and Wales. Br Med
Bull 1984;40:309-14.

9 Blaxter M. Health and lifestyles. London: Routledge, 1990.
10 Morgan M, Chinn S. ACORN group, social class and child

health. Epidemiol Community Health. 1983;37 :196-203.
11 Reading RF. Openshaw S, Jarvis SN. Measuring child

health inequalities using aggregations of enumeration
districts. Public Health Med 1990;12:160-7.

12 Brown PJB, Hirschfield AFG, Batey PWJ. Applications of
geodemographic methods in the analysis of health con-

dition incidence data. Papers in Regional Science: Journal
of the Regional Sciences Association. 1991;70:329-44.

13 Reading R, Jarvis S, Openshaw S. Measurement of social
inequalities in health and use of health services among
children in Northumberland. Arch Dis Child
1933;68:626-31.

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

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

16 Charlton M, Openshaw S, Wymer C. Some new classifica-
tions of census enumeration districts in Britain: a poor
man's ACORN. Journal of Economic and Social Measure-
ment. 1985;13:69-96.

17 Brown PJB, Batey PWT. A national classification of 1981
census enumeration districts: the derivation of super profile
area types. Area classification information note 1. Liver-
pool: Department of Civic Design, University of Liver-
pool 1987.

18 SPSS Inc. SPSSX users' guide. 3rd ed. Chicago: SPSS Inc
1988.

19 Gardner SB, Winter PD, Gardner MJ. CIA (confidence
interval analysis) version 1.1. London: British Medical
Journal, 1991.

20 Brown PJB, Batey PWJ. The super profile lifestyle and target
market national classifications: their derivation and descrip-
tion. Area classifications: their derivation and description.
Area classification information note 3. Liverpool: Depart-
ment of Civic Design, University of Liverpool, 1987.

21 Brown PJB, Batey PWJ. Lifestyle pen pictures: descriptions
and comparisons of the lifestyle area types of the super profile
classification system. Area classification information note
4. Liverpool: Department of Civic Design, University of
Liverpool, 1987.

22 Robinson WS. Ecological correlations and the behaviour of
individuals. American Sociological Revue 1950;15:351-7.

23 Morgenstern H. Uses of ecologic analysis in epidemiologic
research. Am J Public Health. 1982;72:1336-44.

24 Foster JM, Chinn S, Rona RJ. The relation of height of
primary school children to population density. Int
Epidemiol 1983;12:199-204.

25 Webber RJ. The use of census derived classifications in the
marketing of consumer products in the United Kingdom.
Journal of Economic and Social Measurement 1985;13:113-
24.

26 Wright C. Weight gain in infancy in Newcastle upon Tyne:
the effect of deprivation. London Schools of Hygiene and
Tropical Medicine: University of London, 1992. (MSc
dissertation.).

27 Scott-Samuel A. Need for primary health care: an objective
indicator. BMJ 1984;288:457-58.

Appendix
Brief descriptions of the 10 Super profiles Life-
styles (extracted from reference 21 with the
authors' permission).

(A) AFFLUENT MINORITY
This most affluent of the Lifestyles is charac-
terised by large, detached, owner occupied
housing which accommodates highly quali-
fied, multi-car owning, professional worker
households with few children, in low density,
surburban and semi-rural areas from which
the majority of workers commute by car and
train to office jobs.

(B) METRO SINGLES
Typified by young single, well qualified, pro-
fessional and other white collar workers with
some single elderly living in small furnished
and unfurnished rented flats, often lacking in
basic amenities, in areas of ethnically mixed
population with a high residential turnover
well served by rail and tube, resulting in an
unusually low level of car ownership and use
for work travel.

(C) YOUNG MARRIED SUBURBIA
Young married couples with younger children,
with very few older and elderly people, in
households of well qualified, professional and
other white collar workers, owning their own
detached and semidetached houses in leafy
suburban estates, virtually all owning one or
more cars, one of which is likely to be used for
the journey to work.
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(D) RURAL BRITAIN
Rural areas which are mainly associated with
farming but also popular locations, some
urban or semi-urban, for retirement and holi-
day homes, providing spacious out of town
accommodation for multi-car owning and car
commuting managerial households and tied
properties for agricultural workers.

(E) OLDER SUBURBIA
Stable suburban areas populated largely by
smaller households of retired and elderly in
their own semidetached housing together with
some managerial and other white collar
workers, some working part time, with average
car ownership, low unemployment and close to
average performance with respect to many
other indicators.

(F) LOWER MIDDLE CLASS
A Lifestyle distinguished from "Older subur-
bia" (Lifestyle (E)) by its much younger age
structure and the presence of families with
young children living in owner occupied semi-
detached property, including families of those
in the armed forces, more working wives and
skilled manual workers, many using a car for
the work journey from the car owning majority
of households.

(C) MULTI-ETHNIC AREAS
Areas in which large ethnic families with
young children are most evident, living in
overcrowded rented property, in generally
poor condition, some occupied by students
and single workers, high unemployment and
most households without a car, but those in
employment working in the manufacturing
and transport sectors in semi skilled and

unskilled jobs to which many commute by rail
and tube.

(H) FADING INDUSTRIAL
Generally typical national age structure with
rather more older people, living in poorest
quality unimproved terraced property accom-
modating a largely semi and unskilled blue
collar labour force in older industrial and min-
ing areas, with a level of male unemployment a
little above average, and many of those work-
ing travelling to work on foot.

(I) COUNCIL TENANTS
In common with Lifestyle (J), a very high
proportion of countil rented property, mostly
in the form of flats in a good state of repair, but
having a much older age structure than (J)
with more single female OAPs, no overcrowd-
ing and a rather lower but still relatively high
level of unemployment amongst its blue collar
workforce, which includes many part-timers,
and most of whom rely upon foot and bus
travel to reach their manufacturing jobs.

(j) UNDERPRIVILEGED BRITAIN
This Lifestyle accounts for those areas in
which the worst conditions of social stress and
deprivation are concentrated. It is character-
ised by very large families, including young
children, living in cramped and overcrowded
conditions in council flats that are in generally
good condition, but with the highest levels of
unemployment amongst a very poorly quali-
fied, unskilled labour force, with very low car
ownership, those in employment thus reliant
upon the bus for the work journey.
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