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Table 2 Rates of limiting, long term illness and permanent sickness, per 1000 population, by regional health authority

Health region Limiting, long standing illness Long term sickness/disability

All residents Residents in households

Mean (SD) Rank Mean (SD) Rank Mean (SD) Rank
Northern 159-2 (351 14 151-3 (34-8) 14 68-7 (29-0) 14
Yorkshire 133-6 25-7) 10 124-8 (24+9) 10 41-1 (16-0) 10
Trent 137-8  (328) 11 130-7  (323) 11 44-8 21-1) 11
East Anglia 1166  (25-6) 4 1099  (23-0) 5 29-5 (12-2) 5
North West Thames 104-5 (21-8) 2 99-1 (19-3) 3 281 (15-1) 4
North East Thames 1224 (294 6 1170 (274 7 367 (158) 8
South East Thames 1255 (30-5) 7 116-8 (25-8) 6 33-2 (12-7) 7
South West Thames 1072 (297) 3 97-8  (233) 2 231 119 2
Wessex 1184 (313) 5 1094  (26:5) 4 27-7 119y 3
Oxford 96:7  (23-4) 1 90-4  (20-9) 1 22:4 12-2) 1
South West 1286  (28-3) 9 1181 (23-8) 8 331 (11-9) 6
West Midlands 127-8  (26-1) 8 1208  (26:0) 9 40-1 (17-0) 9
Mersey 1459  (336) 12 1378 (32:8) 12 63-0 29-2) 13
North West 151-8  (30:9) 13 1429  (29-8) 13 62-1 (249) 12
All regions 1272 (33-6) 1194  (31'5) 39-6 (22-9)

Table 3 Descriptive statistics for assorted standardised
tllness ratios (SIR) and sickness/disability ratios (SSR)
for 4985 synthetic wards

Variable Mean (SD) Minimum Maximum
Indirect SIRs (all residents)

All ages 99-42 (23-94) 48-29 217-88
Age 0-64y 99:27 (35-54) 35-90 285-44
Age 0-74y 99-01 (29-98) 41-57 24675
Age 65-74y 99-31 (20-10) 48-18 189-01
Age 75+y 100-01 (10-81) 60-33 137-82
Indirect SIRs (household residents only)

All ages 99-4  (2524) 49-90 2263
Age 0-64y 99-17 (36-15) 34-06 292-85
Age 0-74y 9896 (30-57) 40-33 252-59
Age 65-74y 99-31 (20-49) 45-14 191-46
Age 75+ y 100-57 (11-29) 58-10 146-01
Indirect SIRs (household residents of working age)

All 99-28 (37-07) 3334 300-83
Indirect SSR (for those of working age)

All 99-29 (57-68) 12:48 46230

those reporting limiting, long standing illness,
particularly in the younger age groups. The
rate of increase with age, however, was greater
than that for limiting illness.

Table 2 reports the mean rates of limiting,
long term illness and long term sickness/dis-
ability for all synthetic wards in each of the 14
former regional health authorities (RHAs) in
England. The northern regions (Mersey, north-
ern, and north west) had the worst rates of
both illness and sickness/disability. Details of
individual wards with particularly high or low
values of SIR can be found elsewhere.'® Again,
there was a considerable difference in the ab-
solute values of the two variables. The ranking
of the RHAs in terms of each variable, however,
were very similar. For example, in all three

Table 4 Correlation coefficients between various indirectly standardised illness ratios

Age (3) All ages Age Age Age Age HR* HR*
0-64y 0-74y 65-74y 75+y Age Age
0-74y 75+y
All ages 1-000 0-983 0-994 0-918 0-724 0-977 0-744
0-64 1-000 0-994 0-859 0-620 0-975 0-668
0-74 1-000 0-908 0-659 0-983 0-705
65-74 1-000 0-748 0-902 0-781
75+ 1-000 0-637 0-846
HR* 1-000 0-730
0-74
HR* 1-000
75+

* HR =household residents only.

cases the Oxford and northern regions had
the lowest and highest rates of illness/sickness
respectively. Moreover, the rankings were sim-
ilar (but not identical) to those derived from
other sources, such as the health and lifestyle
survey.'’

To ascertain the importance of demography,
the rate of limiting, long term illness for all
residents in each small area was regressed on
the proportions in each age/sex group. Each
ward was weighted by its share of the total
population. The resulting ordinary least
squares regression indicated that differences in
demographic characteristics explained 70-2%
of the variation in (self reported) limiting, long
term illness between small areas in England.

Descriptive statistics of the SIR and SSR are
shown in table 3. There was very little differ-
ence between the direct and indirectly stand-
ardised illness rates, so results for indirectly
standardised ratios only are shown. The results
for all residents and those only in households
were broadly similar. There was substantial
variation in the SIRs across synthetic wards:
for example, the all ages indirect SIR varied
from under 49 to over 217. This suggests that
at least one ward had an illness rate that was
less than half that of the national rate, while
another had a rate more than double that across
the whole country.

The older the age group covered by the SIR,
the smaller the variation across wards (as was
seen in the lower SDs and small ranges for the
older age groups in table 3). This probably
reflects the fact that, as populations age, a
smaller proportion of the variation in morbidity
is due to variations in socioeconomic factors.
Finally, the SSR exhibited a far greater degree
of variation across the wards than did any of
the SIRs. While the SSR varied between 12
and 462, the SIR for those of working age
ranged from 33 to 300.

Correlation coefficients between the different
indirect SIRs are reported in table 4, and con-
firmed that many of the indicators were very
highly correlated. In particular, the high cor-
relations between the SIRs for household res-
idents and for all residents should be noted.
In addition, because of the high degree of
association between indirectly standardised
SIRs and their directly standardised coun-
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Table 5 Mean standardised illness ratios for those aged 074y and those over 75y, and standardised sickness ratio and
standardised mortality ratio (SMR) for all wards in relation to health region

Health region Limiting, long standing illness Long term sickness/ SMR
disability

Aged 0-74 Aged 75+ Aged 0-74

Mean (SD) Rank Mean (SD) Rank Mean (SD) Rank Mean (SD) Rank
Northern 129-6 (33-5) 14 109-0 (10-8) 14 167-1 (70-7) 14 119:5 (25-6) 14
Yorkshire 103-1 (24:7) 10 103-8 (85) 10 102-5 (42-5) 10 104-7 (20-0) 11
Trent 1086 (30-5) 11 1047 (11-4) 12 1113 (54-0) 11 101-4 (193) 9
East Anglia 849 (16:7) 4 945 (78) 3 72:7 (30-1) 4 85-0 (15-2) 1
North West Thames 849 (23-1) 5 945 (9'5) 4 741 (41-:0) 5 94-4 (21-8) 6
North East Thames 100-2 (265) 8 995 (87) 8 959 (42-8) 8 100-4 (21-2) 8
South East Thames 942 (22:0) 7 96:3 (86) 7 851 (352) 7 98-0 (22:4) 7
South West Thames 76-1 (18-8) 1 923 (93) 1 59-1 (31-8) 2 86-7 (17-9) 2
Wessex 83-2 (18:0) 3 940 (84) 2 680 (298) 3 87-1 (16:0) 3
Oxford 77-8 (18:8) 2 956 (86) 5 584 (32:11) 1 89-1 (17'8) 5
South West 899 (182) 6 959 (86) 6 797 (294) 6 884 (16:0) 4
West Midlands 1016 (255) 9 1036 (97) 9 99-5 (44:0) 9 1021 (20-5) 10
Mersey 1213 (35'5) 12 1046 (9-7) 11 1560 (74'7) 12 112-8 (259) 12
North West 123-8 (30-2) 13 1079 (87) 13 156-1 (64:3) 13 116-8 (24'6) 13
All regions 99-0 (30-0) 100-0 (10-8) 993 (57'7) 99-4 (25-2) 252

Rank — 1 =lowest standardised illness ratio, 14 =highest one.

Table 7 Regressions (standard errors) of standardised
tllness ratios of those under age 75 years on mortality
(SMR) and sickness/disability (SSR) ratios

terparts, our subsequent analysis focused on
the indirectly standardised rates to be con-
sistent with SMRs, which are only routinely

available in indirect form. Model 1 Model 2 Model 3
Table 5 shows how the SIR (all residents), Constant —0-2384 2:2651 1-7562

: (0-0478)  (0-0081)  (0-0224)

SSR, and SMR vary between RHAs. Again, gyp ages 0-74y 1.0484 01636

the northern regions had the worst rates of —(0-0104) (0-0068)

illness, sickness/disability, and mortality. As an- SSR (g:gé‘}g) (ggggg)
ticipated, there was far less variation between 44 eq r? 0671 0-943 0-949

the regional SIRs for the older age group. In
terms of ranking, however, the RHAs were in
broadly similar positions for both age bands.
In both cases, wards in south west Thames
region had the lowest average SIR — almost
25% below the national average — while the

under 75 SIR. In model 1, the SMR for those
aged under 75 explained over 67% of the vari-
ation in the SIR, while the SSR explained over

average SIR was greatest in the northern region
— almost 30% above the national average. The
regional rankings were also very similar for the
under 75s SIR and the SSR, although once
again the latter displayed far more variation
than the former.

Tables 6 to 10 present the results of the
analysis of the factors associated with variations
in the SIRs across small areas. Table 6 shows
the correlation between SIRs and selected
health status variables. There was very high
correlation (0-96) between the all ages SIR and
the SSR (which is restricted to those of working
age). There was also a high correlation (0-81)
between the SIR for those aged under 75 and
the corresponding SMR, confirming the good
performance of mortality as a proxy for vari-
ations in morbidity in this age group.

Table 7 shows that directly measured health
factors explain much of the variation in the

Table 6 Correlation coefficients between various indirectly standardised illness ratios
(SIR) and the standardised sickness/disability ratio (SSR) and selected standardised

mortality ratios (SMR)

94% of this variation (model 2). When the
SMR was added to the model with the SSR
(model 3), there was only a marginal, albeit
statistically significant, increase in explanatory
power.

As was noted above, illness, whether “ob-
jectively” measured or self assessed, may be
socially influenced. The correlation coefficients
between various SIRs and some of the socio-
economic variables are reported in table 8.
There were strong positive associations be-
tween the SIR and the proportion of residents
without a car, the proportion of dependants
in single carer households, and the rate of
unemployment. The strongest correlate of the
all age SIR was the rate of unemployment (r=
0-823). The correlation with the proportion of
dependants in no carer households was no-
ticeably lower (0-56), and may reflect that
people capable of living without a carer may
have a lower level of dependence than those
living with a carer.

In building multiple regression models to
explain the SIR, very similar results were ob-
tained irrespective of which age group was used,
and irrespective of whether all residents or only

SIR al SIR SIR SIRHR*  SIRHR*  SIR HR* residents in households were included. In the
ages 0-74y 75+ y 0-74y 75+ y working age N N
interests of brevity, therefore, table 9 only re-
SSR 0-959 0970 0-616 0940 0-642 0-944 : : _
SMR 0-683 0-654 0.628 0-621 0-460 0612 ports models for the SIR of residents in house
all ages holds aged under 75.
g_l\%zy 0-805 0-807 0-559 0791 0-565 0784 Model 1 was the result derived from re-
SMR 0-365 0-322 0-503 0-284 0-237 0-274 gressing the SIR on the SSR and other socio-
5+y economic variables. Model 2 was similar but

* HR=household residents only.

in this instance the SSR was replaced by the
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Table 8 Correlation coefficients between various indirectly standardised illness ratios
(SIRs) and selected socioeconomic variables

Socioeconomic SIR SIR SIR SIR HR* SIR HR* SIR HR*
variables all ages 0-74y 75+y working 0-74y 75+y
age

Owner-occupier —0-535 —0-547 —0-237 —0-610 —0-559 —0-339
No car 0-819 0-833 0-445 0-823 0-844 0-547
Overcrowding 0615 0-638 0-275 0-639 0-651 0-397
Black 0-235 0-247 0-041 0-249 0-254 0-123
Old alone 0-525 0-521 0-371 0-499 0-524 0-429
One carer 0-805 0-821 0-413 0-826 0-831 0-489
No carer 0-557 0-558 0-324 0-525 0-552 0-341
Students —0-499 —0-509 —0-374 —0-499 —0-528 —0-468
Migrants —0-477 —0-468 —0-405 —0-465 —0-493 —0-479
Unemployed 0-823 0-837 0-448 0-862 0-850 0-547

Key to socioeconomic variables: Owner-occupier = proportion of residents in owner-occupation;
No car=proportion of residents with no car; Overcrowding=proportion in households with
crowded accommodation; Black=proportion of residents in black ethnic groups; Old alone=
proportion of those aged 75+ living alone; One carer =proportion of dependent in single carer
households; No carer=proportion of dependent in no carer households; Students =proportion
of 17 year olds that are students; Migrants =proportion of residents moving from outside the
local authority district in previous year; Unemployed = proportion of economically active that is

unemployed.

*HR =household residents only.

Table 9 Regressions (standard errors) of the standardised
illness ratio for residents in households aged under 75 using
Atkinson’s added variable approach

Variable Model 1 Model 2 Model 3
SSR 0-5088 0-5088
(0-894) (0-894)
SMR ages 0-74 1-0458 0-1866
(0-647) (0-008)
Non-manual —0-1463 —0-2170
(0-025) (0-0055)
1-Black —0-4411 —0-4606
(0-005) (0-0055)
Old alone 0-1657 0-1917
(0-004) (0-005)
One carer 0-5313
(0-147)
1-Indian —0-3253
(0-012)
Movers —0-0727 —0-0316
(0-011) (0-002)
Kids no earner 0-0657
(0-007)
Adjusted R? 0-9277 0-8701 0-9352

SSR =standardised sickness ratio (for those of working age);
Non-manual = proportion of persons in households with head
in class 1 or 2; 1-Black=proportion of residents not in black
ethnic groups; Old alone =proportion of those aged over 75
living alone; One carer=proportion of dependents in single
carer households; 1-Indian = 1-proportion of residents in Indian,
Pakistani, and Bangladeshi ethnic groups; Movers = proportion
of residents moving from outside local authority area in the last
¥ear; Kids no earner=proportion of children in non-earning
amilies.

Table 10 Modelling the socioeconomic determinants of the standardised illness ratio for
residents in households aged under 75 using Atkinson’s added variable approach

Variable Coefficient Beta coefficient  Adjusted R* Change in
adjusted R*
Unemployed 0-4991 0-8539 0-7291 0-7291
Manual 0-3466 0-2953 0-8163 0-0872
No carer 0-1364 0-1427 0-8367 0-0204
Private rented —0-0477 —0-1128 0-8494 0-0127
Old alone 0-1915 0-0648 0-8536 0-0042

Unemployed =proportion of economically active that are unemployed; Manual = proportion of
economically active residents in manual class; No carer =proportion of dependents in no carer
households; Private rented =proportion of residents in privately rented accommodation; Old
alone = proportion of those aged over 75 living alone.

All coefficients have a p value <0-0001.

SMR. Finally, model 3 included both the SSR
and SMR. Together, the SSR and SMR ex-
plained 90% of the variation between wards of
the SIR for residents in households aged under
75 and, as model 3 shows, four additional social
variables added a further 3-5% to the adjusted
R? statistic.

Two variables were found to have a sig-
nificant negative relationship with the SIR over
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and above the SSR and SMR. This implied
that areas with a higher proportion of household
heads in non-manual social classes and a larger
proportion of residents moving from outside
the district in the last year had a lower SIR,
holding all other factors constant. On the other
hand, the proportion of residents who reported
themselves as being in a black ethnic group
and the proportion of children in non-earning
families were positively associated with the SIR.

The results in table 9 show the extent to
which other health indicators explain variation
in self reported, limiting, long standing illness.
It is interesting to consider the extent to which
it is possible to explain this variation using
purely (exogenous) socioeconomic variables.
The regression was repeated without use of
health related variables (table 10).

The model explained 85% of the variation
in the SIR and all of the variables had plausible
interpretations. The unemployment rate was
the single most important variable which alone
explained 73% of the variation in the SIR,
while the four other variables explained a fur-
ther 12%. The manual variable could be in-
terpreted as a further indicator of low income.
The significance of the no carer variable sug-
gested, quite sensibly, that a dependent who is
living on their own is more likely to experience
a given condition as a limiting, long term illness
than someone who is living with a carer, who,
presumably, is able to help them with their
daily life. The negative sign on the variable
measuring the proportion of residents living in
privately rented accommodation was at first
rather surprising. However, this might be
indicating areas with a relatively high pro-
portion of students and thus the inverse re-
lationship with the SIR is to be expected. A
similar model emerged when the dependent
variable was the SIR for those aged over 75,
although much less (about 50%) of the vari-
ation in the dependent variable could be ex-
plained, for reasons discussed earlier.

In a regression, there is an implication that
causation runs from the explanatory variables
on the right hand side of the equation to the
dependent variable on the left hand side. In
the present context, this may suggest that un-
employment “causes” illness. Clearly, it is also
possible that illness may lead to unemployment,
or that high unemployment in an area may
cause an increase in the propensity to self
report illness.'® This may occur, for example,
if respondents believed that census returns
might be made available to administrators of
welfare benefits, and thus may have an effect
on benefit eligibility.

To investigate such possibilities, we first ex-
amined the correlation between the SIR and
unemployment for various age groups, and
between the SIR and three other indicators of
poverty (table 11). Although there was evidence
that the correlation between the SIR and un-
employment increased with age, there was also
a similar pattern in the correlations between the
SIR and the three other indicators of poverty.

Following the argument set out above, one
might expect the change in correlations with
age to be greater in the higher unemployment
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Table 11  Correlation between the standardised illness

ratio (SIR) for various age groups and four indicators of
deprivation

Age () SIR

Un- No car Owner- Over-

employed occupied  crowding
16-17 0-380 0-371 —-0-279  0-311
18-29 0-707 0-661 —0-504 0-493
30-44 0-869 0-859 —0-614 0-680
45-54 0-871 0-865 —0-591  0-698
55-59 0-800 0-799 —0-505 0-611
60-64 0-735 0-739 —0440 0-534
65-74 0-708 0-716 —0-438  0-522
75-84 0-566 0-577 —0-354  0-416
85+ 0-249 0-242 —0-142  0-149

Unemployed = proportion of economically active that are un-
employed; No car=proportion of residents in households with
no car; Owner-occupied =proportion of residents in owner-
occupied accommodation; Overcrowding =proportion of res-
idents in crowded accommodation.

areas. The above analysis was therefore re-
peated with the synthetic wards divided into
three groups of equal size, reflecting low,
medium, and high levels of unemployment.
There was a higher level of correlation in the
high unemployment wards. For example the
correlation between unemployment and the
SIR in the age group 45-54 was 0-725 in high
unemployment wards and only 0-303 in those
wards in the lowest tertile. However, the change
in correlation with age was not noticeably
different.

Discussion

The desire for an improved predictor of the
need for health and social services at the small
area level prompted the introduction of a ques-
tion about limiting, long term illness in the
1991 census. The proportions of people who
reported such a problem in relation to age and
sex, and to health region have been presented.
These are in broad agreement with variations
in self reported health states identified in the
general household survey and the health and
lifestyle survey.' In addition, these figures have
been compared with similar data for those
reporting long term sickness/disability — in-
formation which was already collected routinely
in the census.

Although the variation in long term sickness/
disability is greater than in the comparable rate
of long standing illness, the two variables are
highly correlated. Differences in the age/sex
profile account for 70% of the variation in the
rate of illness across small areas, and age/sex
standardised illness and sickness rates are also
highly correlated (r=0-97).

People’s reporting of limiting, long standing
illness is likely to depend on some objective
level of illness and their perception or ex-
perience of their health state. Clearly, the latter
might be influenced by the social environment,
which might ease or exacerbate the experience
of directly measured health factors. For ex-
ample, someone living with two carers may
find their (pure health) condition less restrictive
than someone who is dependent on a single
carer, and so may be less predisposed to re-
porting the illness as limiting.

Martin, Sheldon, Smith

The analysis cannot, however, disentangle
these two components of variation in the SIR.
The census question probably reflects the in-
teraction of both these factors. This does not
necessarily diminish the usefulness of the ques-
tion, as for many purposes it may be more
important to estimate the perceived need for
health care than any objective measure of health
status. Nevertheless, researchers have de-
scribed some evidence of reporting differences
between different social groups which may, for
many purposes, reduce the usefulness of these
responses as an indicator of relative need.!? It
is also reported that values for self reported
illness for small areas in Wales are sys-
tematically higher than wards with similar so-
cial characteristics in England (Professor Brian
Jarman, personal communication). The validity
of the results may also be reduced by the degree
of non-response to the census in 1991.%°

Almost 90% of the variation in the SIR could
be explained by responses to an existing census
question and this figure increased to 92:8%
with the addition of three further socio-
economic variables and to 93:5% with the ad-
dition of the SMR. The regression results
indicated that, although two areas might have
identical health needs, as indicated by the SSR
and SMR, the economically better off area, as
measured, in particular, by the proportion of
persons in households whose head was in a
non-manual class, was likely to have a lower
SIR. People in this ward might have ex-
perienced their health condition as less limiting,
perhaps because they had access to other re-
sources which eased the impact of their health
condition. The selection of the variable meas-
uring the proportion of residents in black ethnic
groups suggested that, holding all other factors
constant, those in African and Caribbean ethnic
groups also reported higher levels of limiting,
long standing illness.

Although 90% of the variation in the SIR
could be explained by responses to the existing
census question on sickness/disability, there
was, nevertheless, a further 10% which the SSR
could not explain. Moreover, the SIR had two
distinct advantages over the SSR. Firstly, it
covered the entire population rather than just
those of working age. This might be of import-
ance where large sections of the population are
retired (for example, along the Sussex coast).
Secondly, the SIR was not skewed towards
men as is the measure of permanent sickness.
Irrespective of the age band chosen, the SMR
will also be biased towards males because men
die younger than women and, as has been
noted above, mortality may not be an ap-
propriate proxy for chronic illness. Therefore,
the SIR may well assist the allocation of health
care resources at the small area level. Indeed,
it is noteworthy that the SIR contributed useful
information in a model of hospital inpatient
utilisation over and above both the SMR and
SSR.?! The extent to which the extra cost
of including this question in the census was
justified, however, given the rather marginal
contribution evident from this analysis, is not
clear.
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Conclusions

Identifying the health care needs of small areas
is clearly of central importance in the allocation
of health care resources, not least given the
increased importance of general practitioner
(GP) fundholding. The new census question
is likely to be of considerable interest in this
process. Previous work has suggested that a
simple question seeking self assessment of
health status predicts the use of GP services and
hospital inpatient care better than the limiting,
long term illness question.” The SIR refers to
a wider population than the SSR, however, and
it is not biased towards men as are both the
SMR and SSR. Our analysis suggests that the
new census question contains some in-
formation which is not also explained by SSR
and SMR, but not much.

As with any variable derived from the census,
there is the problem that such information is
only available every 10 years. The relevance of
the SIR compared with (say) the SMR and
local unemployment statistics might therefore
decline as the decade progresses. Moreover, it
is also possible that individuals’ answers to
the census question will be influenced by the
knowledge that their responses will affect the
volume of resources allocated to the area in
which they live. This casts doubt on the ability
of policy makers to use responses to this ques-
tion in subsequent censuses.

While the responses to the question represent
a synthesis of health and social determinants
of perceived morbidity, it is not clear the extent
to which it may serve as a useful planning tool
at the small area level. Health service planners
should therefore be cautious of its use and not
assume that it provides the single measure of
need that many have sought.

This work arose from a study of the determinants of health care
need in small areas commissioned by the UK Department of
Health. Thanks are due to many participants in that study, in
particular Keith Derbyshire and Peter Dick at the NHS
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Executive, and to George Davey Smith for detailed comments
on an earlier draft of this paper. Much of the data preparation
on which the study relied was carried out by our colleague
Geoff Hardman.
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