
Abstract

Aims/hypothesis. Our aim was to investigate trends in
provision and outcomes of care by socio-economic
status among patients with diabetes in Salford, United
Kingdom.
Methods. Salford is a deprived urban area in North
West England. Data for people with diabetes who
were younger than 20 years of age (4034 patients in
the year 1993 and 5671 by the year 2000) were ex-
tracted from the Diabetes Information System. Age-
standardised means, proportions and attainment of tar-
gets were calculated for: processes of care indicators,
intermediate outcomes and prescribing of preventive
drug treatments in 1993 to 1994 and in 2000 to 2001
by quintiles of Townsend deprivation score. We did
comparisons of means and proportions using age-
adjusted linear regression and of trends using gener-
alised estimating equations. Rate ratios for first micro-
vascular and first macrovascular complication were
estimated from proportional hazards models.
Results. Marked improvements occurred in all indica-
tors. For patients managed in primary care, blood

pressure and cholesterol measurement increased from
53% to 64% (p<0.001) and 27% to 61% (p<0.001) re-
spectively; whilst mean systolic blood pressure de-
creased from 147 to 140 mmHg (p<0.001) and choles-
terol concentrations from 6.0 to 5.1 mmol/l (p<0.001).
Mean HbA1c increased from 7.8 to 8.1% (p<0.001).
Prescribing of aspirin, anti-hypertensive and lipid-
lowering drugs increased greatly. Trends varied little
by socio-economic status. Patients from more affluent
areas generally received more frequent clinical moni-
toring and preventive treatments, and had a lower
BMI (29.5 vs 30.2 kg/m2; p=0.009) and HbA1c (7.8 vs
8.2% p=0.006), though risks of first microvascular or
macrovascular complications were similar.
Conclusion/interpretation. Improvements in process
and outcomes of care are possible for patients from all
socio-economic groups. Socio-economic deprivation
does not preclude high quality diabetes care. [Dia-
betologia (2003) 46:750–759]
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Most studies suggest that the prevalence of risk fac-
tors for diabetic complications, intermediate outcomes
of diabetes care, and diabetic complication rates vary
inversely with socio-economic status (SES). For ex-
ample, risk factors for cardio-vascular diseases, partic-
ularly cigarette smoking, are more prevalent among
people with diabetes with lower SES in community
and hospital-based studies [1, 2, 3, 4, 5]. Patients of
lower SES have an increased incidence of retinopathy
and nephropathy [1, 2, 4, 5].

All cause mortality is higher in people with diabe-
tes of lower SES [6] or from more deprived communi-



ties [7]. The Whitehall study and the London cohort of
the World Health Organization (WHO) study of vas-
cular disease in people with diabetes showed clear 
socio-economic gradients in the prevalence of heart
disease. All cause age-adjusted mortality, and mortali-
ty from ischaemic heart disease and all cardio-vascu-
lar diseases were higher in patients with diabetes with
lower SES. These differences persisted after adjust-
ment for smoking status and blood pressure, though in
some cases the trend across SES groups became statis-
tically non-significant [2]. In contrast, a large Finnish
study did not find mortality differentials by social
class [8].

There is clear evidence that improved glycaemic
control reduces the development and progression of
microvascular and macrovascular complications of 
diabetes [9]. One explanation for the poorer outcome
in diabetes with increasing deprivation is suggested by
the association of poorer glycaemic control with lower
SES, which has been shown in some, but not all, stud-
ies. For example, studies from the United Kingdom
[4, 10] as well as a large population-based study from
Germany [5] have shown that for people with diabetes
being treated with insulin, HbA1c values were higher
among patients from more deprived areas. Another
study from the United Kingdom found no association
between SES and HbA1c values [11].

Variations in health by socio-economic status
among people with diabetes could reflect the direct 
effects of deprivation on health or could result indi-
rectly from the effects of adverse health behaviours
linked to lower SES. Another possible explanation is
the ‘inverse care law’ [12] whereby access to and take
up of services is less, and the quality of care provided
poorer, for patients with the greatest need.

The data about variations in access and take up of
care, and the quality of care by socio-economic status
for people with diabetes mostly supports the notion of
the inverse care law. For example, a cross-sectional
study found that fewer practices in more deprived ur-
ban areas provided diabetes management programmes
than practices in more affluent rural and sub-urban 
areas [13]. In another cross-sectional study of 260
practices in 1996, practices serving more deprived
populations were less likely to have a glucometer or
access to chiropodists and dieticians. However, the
practice population SES score (Townsend or Jarman)
did not predict the likelihood of having a mini-clinic
or recall system for people with diabetes [14]. If 
access to and use of diabetic services is poorer among
lower SES groups, possible explanations include
poorer knowledge about diabetes and less participa-
tion in educational programmes [5].

Studies investigating the process of care for people
with diabetes have often found variations in relation 
to SES of patients and of their practices. In the 
EURODIAB study, a cross-sectional study of patients
with Type 1 diabetes from 31 European clinics, hyper-

tensive treatment did not vary by educational level.
However, a markedly lower proportion of people with
diabetes who had completed only primary education
had had an HbA1c measurement in the previous two
years [1]. In a subset of 149 practices from 260 in a
study, which had taken part in multi-practice diabetes
audits, patients from practices serving more deprived
populations were less likely to have had HbA1c, BP,
fundi and their feet checked [15]. Findings from the
Teesside group’s hospital-based study suggested that
patients from more deprived areas were less likely 
to be receiving insulin treatment despite poorer glyc-
aemic control [4, 10]. However, this was potentially
confounded by an increased prevalence of Type 2 
diabetes among the people with diabetes from more
deprived groups [4]. Another study found that depri-
vation scores did not predict the quality of care for 
diabetes, as measured by a complex score encompass-
ing a wide range of process of care measures and 
intermediate outcomes [16].

An important limitation of most previous studies
describing the association of process measures, inter-
mediate outcomes and complication rates with SES,
has been their cross-sectional nature. Trends are
therefore unclear, particularly whether variations by
socio-economic status are increasing or decreasing.
The aim of this study was to use a Diabetes Informa-
tion System (DIS) to investigate trends in process of
care measures, prescribing of preventive drug treat-
ments, intermediate outcomes, and complication rates
by socio-economic status among patients with diabe-
tes in a mostly deprived urban population. We hypo-
thesise that process of care measures, intermediate
outcomes, and complication rates will be better, and
improvement between 1993 and 2001 will be greater,
among patients with diabetes from more affluent 
areas.

Subjects and methods

Setting. Salford is an urban district in Greater Manchester,
United Kingdom, with a population of about 225000. Approxi-
mately half of the electoral wards are moderately or severely
deprived, and Salford is ranked 29th out of 354 English Local
Authorities for income deprivation. The high level of depriva-
tion is reflected in poor health experience on a range of indica-
tors compared to regional and national averages—including re-
duced life expectancy, higher overall and cause specific mor-
tality from cancers and cardio-vascular diseases, and higher
rates of teenage pregnancies. Less than 5% of the population is
of non-European ethnicity [17].

The Salford Diabetes Information System. A population based
Diabetes Information System was established in the Salford
district in 1992 to support a guideline-based integrated diabe-
tes care programme, introduced 4 years previously. The pro-
gramme aimed to improve the quality of diabetes care by
prompting and supporting diabetes care providers throughout
Salford. Within Salford, all patients diagnosed with diabetes,
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both in primary and secondary care, are registered on the DIS
as this is used to facilitate structured care.

The DIS has been described in detail previously [17]. Brief-
ly, the DIS represents a continuously updated diabetes health
care record for all patients registered as having diabetes. The
DIS prompts structured diabetes care using an automated recall
system. Key processes of diabetes care (e.g. weight, BP, glyc-
aemic control measurement; retinal screening; and foot exami-
nation) are prompted at an annual structured preventative care
review using a standard clinic proforma.

The DIS records are based on the United Kingdom Diabe-
tes dataset [18]. All information in the DIS records derives
from clinical measurements and observations. These records
are updated and verified during the annual review. Information
is aggregated within the DIS from many sources including the
biochemistry department, clinical optometrists, community po-
diatry, primary and secondary care. Outcome data, such as am-
putations, myocardial infarction and retinal laser photocoagu-
lation are validated yearly, by linking the details recorded 
on DIS with outpatient and inpatient episodes coded through
Hospital Episode Statistics [20]. Deaths data are captured by
linkage with the national strategic tracing service.

The DIS provides annual feedback to all users relating to
their provision of care. This feedback is linked to an ongoing
programme of multidisciplinary professional education, cover-
ing the main aspects of diabetes care over a two-year cycle.
Other district-wide changes in the provision of care during 
the study period included: revisions to district guidelines; the
development of nurse-led clinics for hypertension and hyper-
cholesterolaemia; and offering all newly-diagnosed patients
the opportunity to attend education sessions.

All practices in Salford participate in a shared-care program
and provide data for the DIS. All patients are seen in primary
care with some patients also attending the hospital diabetes
clinic (‘shared-care’ patients). ‘Primary care’ patients are man-
aged solely in primary care.

Patients with diabetes are registered with the DIS by the
clinician or other responsible health professionals.

Study population. Patients with diabetes on the DIS were in-
cluded in the analysis if they were 20 years of age or older,
alive, and were living within Salford (as defined by their post-
code).

Data items and definitions. Postcodes for each patient on the
diabetes register were mapped to enumeration districts, and as-
signed Townsend scores calculated in relation to all of England
and Wales using data from the 1991 census. Townsend scores
are a composite area-based indicator of social deprivation
based on four indicators included in the United Kingdom dec-
ennial census [21]. A higher Townsend score indicates increas-
ing deprivation.

Patients were classified as having Type 1 diabetes mellitus
if they were diagnosed as having diabetes at an age younger
than 35 years and treated with insulin within the first year. All
other patients were assumed to have Type 2 diabetes mellitus.
The main process and intermediate outcome measures used
were measurement and level of BP, serum cholesterol, HbA1c
and BMI for each year. Targets for glycaemic control, choles-
terol and blood pressure were defined in the local guidelines in
1994 as: HbA1c less than 9% (normal range <6.0%; measured
by the Cobas Integra 700 analyser using a DCCT standardized
assay); total cholesterol less than 5.5 mmol/l, systolic BP less
than 160 mmHg and diastolic BP less than 90 mmHg. In 1998
the targets were changed to BP less than 140/80 mmHg in
keeping with the 1999 British Hypertension Society guidelines
[19], glycaemic control (HbA1c≤7.5%), and cholesterol con-

centrations of less than 5.0 mmol/l. The 1998 target levels
were used in all analyses.

Patients were categorised as receiving aspirin, anti-hyper-
tensive or lipid-lowering drugs according to the DIS record.
Patients were classified as having microvascular disease if the
DIS indicated the presence of any form of diabetic retinopathy
or neuropathy; and macrovascular disease if they had a stroke,
transient ischaemic attack, myocardial infarction, angina, or
peripheral vascular disease.

Statistical analysis. Subjects were categorised for analysis into
quintiles of deprivation based on the Townsend score of the
enumeration district in which they live. Data are presented for:
BMI, BP, HbA1c, total serum cholesterol; and treatment with
aspirin, lipid-lowering and anti-hypertensive drugs. For each
physiological variable, the proportion of patients with a mea-
surement recorded, the mean level, and the proportion attain-
ing target levels were calculated by averaging separately the
results for the years 1993 and 1994, and for 2000 and 2001—
stratified by type of care provision. The proportion receiving
treatment with aspirin, BP or lipid lowering agents were also
calculated. All values were age-standardised by the direct
method using the age distribution of all the patients older than
20 years of age who lived in Salford and were registered on the
DIS system in 1993.

Tests for trend across the five quintiles of deprivation were
calculated using regression models. For these and other analyses
we have presented absolute p values, however, wherever we
have reported statistically significant findings in the text, we
have used a p value of less than 0.05 as a cut-off point.We also
estimated the average annual change in the above variables be-
tween 1993 and 2001 using all available data. The data consist
of repeated measurements on a changing population and there-
fore the usual regression techniques could produce biased esti-
mates for the standard errors of regression coefficients. To en-
sure robust estimates we used generalised estimating equations
with an identity link and a normally distributed error term [23].
The coefficient of the year variable from these models is an 
estimate of the average annual change in the mean level of con-
tinuous variables or the average annual absolute change in the
proportion for dichotomous variables. All analyses were carried
out using Stata version 7.0 statistical software.

Rate ratios were calculated separately for first microvascular
and first macrovascular complication between 1993 and 2001
for each quintile of deprivation using proportional hazards
models. The rate ratios were calculated after adjusting for age,
sex, type of diabetes and type of care. The models only in-
cluded those who had no known history of a microvascular or
macrovascular complication at the time of registration with the
DIS.

Analyses were carried out in accordance with the Declara-
tion of Helsinki. All patients gave their verbal consent to the
storage and use of their data to monitor and improve clinical
care. Data used for the analysis is made fully anonymous with
all individual patient identifiers removed and only aggregated
results were reported to protect patient confidentiality.

Results

At the beginning of 1993 there were 4034 patients
(653 with Type 1 diabetes mellitus) aged 20 years or
older, alive and included on the DIS. By the year 2000
there were 5671 (585 with Type 1 diabetes) patients.
Townsend scores were assigned to 97.3% in the year
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1993 and 95.3% in the year 2000. Patients without
Townsend scores were excluded from the subsequent
analysis (n=236 in the year 2000).

In 2000, 71% of the patients on the DIS came from
areas that had a Townsend score greater than the me-
dian for England. Table 1 shows descriptive data for
the study population in the year 2000 by type of dia-
betes and quintiles of deprivation. When analysed by
quintile of deprivation, there were no statistically sig-
nificant differences in age distribution. However, the
proportion of patients with Type 2 diabetes who were
men was lowest in more deprived quintiles. The pro-
portion of patients with Type 1 diabetes was lower in
patients living in the most deprived areas. Patients
with diabetes from the more deprived areas had a
shorter mean duration of diabetes. There was evidence
of poorer access and delivery of care for patients with
diabetes from more deprived areas. These patients
were less likely to be receiving shared care, and pa-
tients with Type 2 diabetes who were on treatment
were less likely to be receiving insulin treatment (pa-
tients with Type 2 diabetes and no recorded diabetes
treatment on the DIS were excluded from this analy-
sis).

Table 2 and Table 3 show cross-sectional and trend
data between 1993 to 1994 and 2000 to 2001 for pro-

cess of care and the intermediate outcome measures
for patients cared for in primary care exclusively and
through shared care. In both groups, process of care
indicators improved steadily throughout the study pe-
riod. Measurement was highest for HbA1c measure-
ment in 2000 to 2001. There were large decreases in
systolic and diastolic BP (diastolic BP decreased from
82.2 to 78.8 mmHg in primary care patients p<0.001
and from 82.0 to 73.0 mmHg in shared care patients,
p<0.001) and cholesterol concentrations, and concom-
itant improvements in attainment of target levels of
control for these indicators. However, there were
small increases in HbA1c and BMI, and worsening 
attainment of their target levels during the study 
period.

The most affluent patients tended to have the high-
est and the most deprived patients to have the lowest
rate of measurement for each of these variables in pri-
mary care and shared care patients. By 2000 to 2001,
there were no statistically significant trends in BP and
cholesterol concentrations or target attainment by
SES. However, HbA1c and BMI were lower in the
least deprived group, particularly among primary care
patients for the former and shared care for the latter.
The average annual absolute change in measurement,
mean, and attainment of targets was generally similar

Table 1. Comparison of patient characteristics in 2000—by quintile of Townsend scorea

Variable of interest Quintile of Townsend deprivation scoreb p value for 
test for 

1 2 3 4 5 linear trendc

(n=1124) (n=1076) (n=1087) (n=1072) (n=1076)

Age (mean) 64.0 63.5 64.2 64.1 63.8 0.859
Type 1diabetes mellitus 49.7 47.0 45.7 48.7 48.5 0.840
Type 2 diabetes mellitus 65.9 65.8 66.3 65.6 65.3 0.263
Men (%) 55.3 54.9 54.2 49.8 49.8 0.001
Type 1 diabetes mellitus 54.1 62.1 57.7 55.2 49.5 0.336
Type 2 diabetes mellitus 55.4 53.9 53.8 49.2 49.9 0.002
% of Type 1 diabetes mellitus among 11.8 12.3 10.2 9.0 8.6 0.001

all diabetic patients

Treatment For Type 2 diabetes mellitus (%)d

Oral hypoglycaemic tablets only 72.7 70.7 76.0 72.3 77.0 0.048
Insulin only 12.6 13.9 11.4 12.5 9.8 0.064
Insulin and oral hypoglycaemic tablets 14.7 15.4 12.6 15.2 13.2 0.442
Mean duration of diabetes (years) 8.7 9.0 8.5 8.5 7.8 0.009
Type 1 diabetes mellitus 19.6 19.3 18.5 18.1 17.0 0.132
Type 2 diabetes mellitus 7.3 7.6 7.3 7.5 7.0 0.251
% Shared care 42.8 42.1 38.3 37.3 33.6 <0.001
Type 1 diabetes mellitus 85.7 83.3 76.6 80.2 69.9 0.004
Type 2 diabetes mellitus 37.0 36.3 33.9 33.1 30.2 <0.001

a The Townsend quintiles in this and subsequent tables and fig-
ures represent scores of: 1 is ≤1.48; 2 is >−1.48 and ≤1.26; 3 is
>1.26 and ≤3.32; 4 is >3.32 and ≤5.60; 5 is >5.60. A higher
number represents a more deprived area
b Subjects for whom a Townsend score not be assigned have
been excluded (n=236)

c Assessed by fitting a linear term for ‘quintile of deprivation’
in the regression models
d As a percentage of all those being treated with medication
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for all indicators across the SES groups for shared
care and primary care patients.

The trends in systolic BP and cholesterol by SES
are shown (Fig. 1, Fig. 2). Systolic BP decreased
greatly, particularly after the year 1998 (Fig. 1). 
The rate of decrease was similar across all quintiles
of deprivation. The mean cholesterol concentrations
also decreased greatly and at a similar rate for all
quintiles of deprivation (Fig. 2). Unlike the trends for
mean BP, the graph for cholesterol concentrations

shows a steady decrease over the entire follow-up 
period.

The proportion of patients treated with anti-hyper-
tensive or lipid-lowering treatment, or with aspirin are
shown (Table 4). For all three treatments there were
large increases in the proportion treated. There were
no notable differences in the proportion treated at
baseline, currently, or in the rate of increase in treat-
ment by SES quintile. Whilst anti-hypertensive treat-
ment increased steadily throughout the study, treat-

Fig. 1. Trends in the mean of systolic blood pressure among
patients who had their blood pressure recorded by quintile of
Townsend score

Fig. 2. Trends in the mean of serum cholesterol among patients
who had their cholesterol concentrations recorded by quintile
of Townsend score and trends in the percentage of patients
who had their level of serum cholesterol recorded

Table 4. Trends in treatment by quintile of SES score 1993–2001

Treatment Quintile of Townsend deprivation score Percentage of patients receiving treatment

1993 2001 Average annual 
absolute increase

Anti-hypertensive 1 18.9 50.5 5.73
2 20.8 49.5 5.44
3 20.1 51.5 5.74
4 19.5 51.6 5.42
5 19.9 52.3 5.81
All patients 19.8 51.1 5.63
p value for test for linear trend 0.810 0.071 0.378

Lipid-lowering 1 3.4 25.5 3.59
2 2.9 29.6 4.22
3 3.5 27.9 3.85
4 3.1 27.5 3.95
5 4.1 27.0 3.67
All patients 3.4 27.5 3.85
p value for test for linear trend 0.217 0.911 0.411

Aspirin 1 0.8 24.9 3.84
2 1.2 25.2 3.70
3 1.5 26.7 3.65
4 1.0 25.2 3.68
5 0.3 25.4 3.73
All patients 0.9 25.5 3.72
p value for test for linear trend 0.403 0.194 0.123
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Discussion

This study has used data available from a comprehen-
sive DIS to investigate cross-sectionally and over time
the relation between SES and diabetes process of care
and intermediate and final outcomes. The study, in a
large urban population of patients with diabetes,
shows that clinically important improvements in the
process and outcomes of diabetes care occurred and
that these changes were similar irrespective of socio-
economic status.

This paper builds on previous work showing im-
provements in the process and outcomes of care in
Salford following implementation of the DIS. It aug-
ments this work by adding additional measures, i.e.
more years of data and, most importantly, an investi-
gation of variations by SES. Particular strengths of the
study include its setting in everyday routine clinical
practice, the large numbers of patients included, the
extensive dataset, and the availability of longitudinal
data over a 9 year period.

Among the striking findings are the marked im-
provement in the measurement and recording of a va-

Table 5. Macro vascular complications—by quintile of Townsend score

Quintile of Townsend deprivation score Patients with macrovascular complications (%) Rate ratio for first 
macrovascular 

Prevalence at baseline Incidence of first complication 1993–2001
(start of 1993) macrovascular (95% CI)a

complications during 
2000

1 16.4 3.1 1.00
2 14.0 4.1 0.74 (0.48, 1.14)
3 18.1 4.1 1.08 (0.74, 1.59)
4 18.2 5.0 1.03 (0.69, 1.52)
5 16.8 3.8 1.07 (0.73, 1.58)
All patients 16.7 4.0
p value for test for linear trend a 0.166 0.261 0.341

a Adjusted for age, sex, type of diabetes and provider of care

Table 6. Microvascular complications—by quintile of Townsend score

Quintile of Townsend deprivation score Patients with microvascular complications (%) Rate ratio for first 
microvascular 

Prevalence at baseline Incidence of first complication 1993–2001
(start of 1993) microvascular (95% CI)a

complications during 
2000

1 11.2 4.4 1.00
2 15.8 5.0 1.13 (0.61, 2.07)
3 12.7 3.9 0.94 (0.50, 1.76)
4 13.4 2.9 1.42 (0.80, 2.51)
5 12.8 2.9 1.23 (0.68, 2.21)
All patients 13.2 3.8
p value for test for linear trenda 0.148 0.029 0.322

a Adjusted for age, sex, type of diabetes and provider of care

ment with aspirin and lipid-lowering drugs remained
uncommon until the year 1997, after which there was
a steady increase (Fig. 3).

There were no statistically significant differences
in microvascular and macrovascular complication
rates and rate ratios for the development of complica-
tions during the study period by quintiles of depriva-
tion (Table 5, Table 6).

Fig. 3. Trends in the percentage of patients who were treated
with aspirin, and antihypertensive medication or lipid lowering
drugs



riety of key intermediate outcomes during the study
period. There were also steady increases in treatment
with anti-hypertensive and lipid-lowering treatments
and aspirin, prompted by revisions in the district
guidelines as new evidence was introduced into clini-
cal practice. There were contrasting findings on
changes in the quality of care as measured by four in-
termediate outcome measures. Blood pressure and lip-
id concentrations decreased substantially. However,
glycaemic control and BMI deteriorated during the
study period, though in clinical practice the differ-
ences were small, with the HbA1c increasing by 0.2
and 0.3%. The generally positive findings of improve-
ments in the process and outcomes of diabetic care,
suggest that the DIS mechanism is an effective model
for ongoing monitoring and improvement of diabetes
care.

The decrease in systolic BP was most marked from
the year 1999 to 2000, coinciding with the period dur-
ing which the benefits of tighter BP control in patients
with diabetes became clearer with the publication of
key findings from the United Kingdom Prospective
Diabetes Study (UKPDS) [24] and widespread dis-
semination of recommendations for tighter BP control
advocated in the 1999 British Hypertension guidelines
[22]. Reducing mean BP to 140/80 mmHg, which is
slightly better than that in the UKPDS intensive BP
treatment group is a considerable achievement. Cho-
lesterol concentrations decreased steadily throughout
the study period. This could be interpreted as showing
the effect of successful management or to be simply
an effect of including a lower risk group, as screening
was extended to a greater proportion of patients with
diabetes. However, the greatest increase in the propor-
tion measured occurred in 1993 to 1997, whereas the
decrease in cholesterol concentrations was greatest in
1997 to 2001 during the period when prescribing of
lipid-lowering drugs was increasing most rapidly.
Therefore, increased measurement is not likely to be
the only explanation for the rapidly decreasing mean
cholesterol concentrations.

Analysis by SES did show some stratification by
level of deprivation. However, this was largely con-
fined to the most deprived patients with diabetes be-
ing slightly less likely to be receiving shared care, in-
sulin treatment (Type 2 diabetes mellitus) and to have
measurements of BP, cholesterol, HbA1c and BMI.
There was also a non-significant trend towards a
shorter duration of diabetes with increasing depriva-
tion. This suggests that diagnosis could have been de-
layed in this group. There were no consistent differ-
ences by SES cross-sectionally or in changes over
time in any of the following: mean levels and attain-
ment of targets for blood pressure and glycaemic con-
trol, cholesterol concentrations and BMI; treatment
with anti-hypertensives, lipid-lowering drugs and as-
pirin; and microvascular and macrovascular compli-
cations.

The results suggest that either the relation between
provision and outcomes of care by SES has been ex-
aggerated in many previous studies or that our find-
ings are atypical because the DIS-supported approach
to diabetes care in Salford has ensured that such in-
equalities have not arisen or been maintained.

Whilst the use of clinically-based data derived dur-
ing routine clinical care is one of the strengths of this
study, it is also perhaps the main potential weakness.
Such data are not validated and could be collected us-
ing variable and non-standardised methods. However,
the data have clinical validity in that it is being used in
everyday clinical practice, for example, to assess the
adequacy of diabetes and BP control. It will therefore
directly inform clinical judgments and treatment deci-
sions. In addition, there is no reason to believe that
there was any systematic bias in the measurement of
any of the DIS variables which could have produced
spurious changes in clinical indicators over time or
between different SES quintiles—so the trends and
variations shown are not likely to be a result of bias in
the data collection process.

The study could potentially be affected by selection
bias. This would occur if poorly-controlled patients
from deprived areas were less likely to be included on
the DIS, or if such patients were less likely to attend
follow-up appointments and hence contribute less data
than poorly-controlled patients from more affluent 
areas. The first potential bias is unlikely as all patients
with diabetes are entered onto the register and quality
control checks are carried out in practices to ensure
that this is the case. Also, there are no incentive pay-
ments linked to the level of control achieved so no
‘perverse incentives’ operate to discourage registra-
tion with the DIS of poorly controlled lower SES pa-
tients.

The second form of selection bias would cause an
underestimate of gradients in outcomes and quality of
care by SES, if poorly controlled patients from more
deprived SES groups attended less than poorly con-
trolled patients from more affluent social groups.
However, there is no reason to think that this would
occur differentially over time and hence the trends ob-
served should be robust. This is supported by evi-
dence of similar increases in recorded measurements
of BP, cholesterol, etc occurring across all SES quin-
tiles during the study period—suggesting that there
was no change in the degree of any such bias over
time by SES.

Two main messages emerge from these data. First-
ly, differences in processes and outcomes of care by
SES can be minimised among patients with diabetes.
Social deprivation should not be regarded as an insur-
mountable obstacle to effective care. Improvements in
process and outcome measures of diabetes care oc-
curred at a similar rate across the quintiles of depriva-
tion, and by 2000 to 2001 there was little difference in
the levels of the physiological variables, prescribing
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of preventive treatments and complication rates by
deprivation. Secondly, achieving improvements in BP
and lipid concentrations could be a much more realis-
tic goal than glycaemic control. This is supported by
data from the UKPDS which showed a gradual deteri-
oration of glycaemic control with time, even in the in-
tensively-treated group [25].

In conclusion, we have been able to show the utili-
ty of a comprehensive district-wide clinical dataset to
explore SES variations and trends in process of care
measures, intermediate outcomes, and complication
rates among patients with diabetes in a large urban
population with a long-standing district-wide integrat-
ed diabetes care programme. We found marked im-
provements in most, but not all, aspects of diabetes
care. There were few variations in the trends of pro-
cess or outcomes of care by SES. Social deprivation
should no longer be regarded as an insurmountable
obstacle to the provision of diabetes care.
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