
Papers

Inequalities in access to diabetes care: evidence
from a historical cohort study

Elizabeth C Goyder, Paul G McNally, Johannes L Botha

Abstract
Objective—To establish which factors pre-
dict attendance at a hospital diabetes
clinic and for diabetes review in general
practice.
Design—A historical cohort study of indi-
viduals with diabetes identified from gen-
eral practice records. Information on
service contacts and other clinical, social,
and demographic variables was collected
from general practice records and postal
questionnaires.
Setting—Seven Leicestershire general
practices.
Subjects—Individuals registered with
study practices who had a diagnosis of
diabetes made before 1990.
Main outcome measurements—
Attendance at a hospital diabetes clinic or
for a documented diabetes review in
general practice at least once between 1990
and 1995.
Results—124 (20%) had at least one re-
corded diabetes review in general practice
and 332 (54%) attended a hospital diabetes
clinic at least once. The main predictors of
attending a hospital clinic were younger
age, longer duration of diabetes, and
treatment with insulin. Access to a car
(OR 1.34, 95% CI 1.06 to 1.71), home own-
ership (OR 1.48, 95% CI 1.14 to 1.58) and a
non-manual occupation (OR 1.56, 95% CI
1.09 to 2.24) were all associated with an
increased likelihood of attending, al-
though living in a less deprived area was
not. The main predictors of attending for
review in general practice were older age,
less co-morbidity, and being white. Living
in a more deprived area was related to a
reduced chance of review in general prac-
tice (OR 0.81, 95% CI 0.76 to 0.86) while
individual socioeconomic indicators were
not.
Conclusions—Whilst an indicator of area
deprivation predicts reduced likelihood of
review in general practice, individual
indicators predict reduced likelihood of
attending outpatients. This suggests a
need for diVerent approaches to tackling
inequalities in access to care in primary
and secondary care settings.
(Quality in Health Care 2000;9:85–89)
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Once diabetes has been diagnosed, an
individual’s risk of developing serious micro-
vascular and macrovascular complications of
diabetes over time can be significantly reduced
by early identification and treatment of risk
factors. In particular, long term complications
can be reduced by early and eVective treatment
of hyperglycaemia, hypertension, and early
diabetic eye disease.1 2 Although eVective
evidence based interventions are available,
these conditions are generally not symptomatic
so a cornerstone of good quality diabetes care
is regular clinical review to detect problems
that would benefit from intervention.

It has been well documented in the past that
a sizeable proportion of individuals with a
diagnosis of diabetes are not seen at all in hos-
pital diabetes clinics, particularly if they do not
require treatment with insulin.3–5 Some of these
individuals are seen regularly in primary care,
often in clinics run by practice nurses or
general practitioners (GPs). However, a signifi-
cant proportion are not routinely reviewed at
all.6 This group of patients includes some who
will later present with complications who might
have benefited from earlier intervention. Al-
though a causal association cannot be proved,
development of nephropathy has previously
been shown to be associated with a lower rate
of attendance at a hospital clinic.7

There is considerable evidence from other
conditions, particularly cardiovascular disease,
that access to services is related to relative
aZuence or deprivation.8 9 There is evidence
that socioeconomic factors influence access to
care in many diVerent populations and within
diVerent health services.10 The evidence for
inequalities in access to health care in the UK
has recently been reviewed.11 In studies of dia-
betic clinic populations it has been shown that
morbidity is related to socioeconomic
factors12 13 and that deprivation is related to
poorer diabetic control and less insulin use.14 15

However, it is likely that these cohorts are not
representative of all individuals with diabetes
since they represent those already attending
clinics. It is therefore important also to study
populations which include individuals with
diabetes who do not attend hospital clinics and
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those who do not have a regular clinical review.
Patients with a diagnosis of diabetes who do
not access diabetes services are diYcult to
identify and have not been studied nearly as
extensively as those who do attend diabetes
clinics.

Detailed individual information was col-
lected on a historical cohort of individuals with
diagnosed diabetes for a study of primary and
secondary care service use in the city of Leices-
ter which has two acute hospitals with special-
ist diabetes services. At the time of the study
there was no formal shared care and not all
GPs oVered structured diabetes reviews for
their patients. The primary hypothesis ad-
dressed using this cohort was that preventive
care would reduce hospital admission rates and
these findings are reported elsewhere.16 It also
seemed likely that identifying individual char-
acteristics related to utilisation of preventive
services would usefully inform eVorts to
improve access and reduce variations in service
use.

Socioeconomic measures used in studies of
health service use are often ecological measures
such as the Townsend score,17 defined at the
small area level using census derived measures.
It is unclear whether the relationships observed
at an individual level are the same as those
found by ecological variables. This study
provided an opportunity to examine whether
the relationships depended on the choice of
socioeconomic variable.

The three questions we wished to address
were therefore:

(1) What are the demographic, clinical, and
socioeconomic factors associated with
attendance at a hospital diabetes clinic
or with diabetes review in general
practice?

(2) After adjusting for clinical factors, do
socioeconomic factors still predict ac-
cess to the hospital diabetes clinic and to
diabetes review in general practice?

(3) Does the relationship observed depend
on the choice of socioeconomic variable?

Methods
The study population was a historical cohort of
patients with diabetes registered with a ran-
domly selected sample of general practices.
The process of cohort identification and data
collection is summarised in fig 1.

We first identified all general practices in and
around the city of Leicester who had access to
the same hospital diabetes services. Practical
resource limitations and the time available for
data extraction limited the size of the study
cohort. Ten randomly selected practices were
approached and seven practices, with a total
registered population of 48 500, agreed to par-
ticipate in the study. Three practices declined,
two because of concerns about confidentiality
and a shortage of practice staV and one because
they had already conducted a postal survey of
their patients with diabetes and did not wish to
overburden them with questionnaires.

In the study practices all individuals with
diagnosed diabetes were identified by searches
of practice registers, medical records, and
computerised prescriptions for insulin, oral
hypoglycaemic agents, needles and syringes,
and blood or urine testing equipment.

OUTCOME VARIABLES

A routine diabetes review in general practice
was defined as one at which at least three of the
following were recorded as having been done
during a single episode of care: examination of
fundi, blood pressure check, foot examination,
examination of injection site, weight check, and
urinalysis. All visits to the hospital diabetes
clinic were identified from the clinic letter in
the general practice notes.

EXPLANATORY VARIABLES

Three types of explanatory variable were
collected: demographic variables (age, sex, eth-
nicity), clinical variables (duration of diabetes,
type of treatment, co-morbidity), and socio-
economic variables (postcode, access to a car,
house ownership, occupation).

CO-MORBIDITY

Information on other diagnoses was variably
recorded by diVerent general practices. How-
ever, all practices used a computer to generate
prescriptions for drugs taken long term
(“repeat prescriptions”). The number of
diVerent drugs prescribed for an individual,
excluding treatments for diabetes, was there-
fore used as a proxy measure for the degree of
co-morbidity.

DATA COLLECTION

Information on age, sex, postcode, duration of
diabetes (calculated as the period from the date
of diagnosis of diabetes to the end of 1995),
and type of diabetes treatment was extracted
from general practice records during early
1996. At the same time, information on hospi-
tal clinic visits and routine general practice
reviews was also extracted.

Figure 1 Flow chart of cohort identification and data collection

Random selection of 10 general
practices in the city of Leicester

Seven general practices agree to participate
in the study (registered population 48 500)

All individuals with diabetes identified
from general practice records in early 1996

All individuals with diabetes diagnosed
before 1990 identified

Demographic, clinical and service
use information collected from

general practice records

Ethnicity and socioeconomic
indicators collected using

postal questionnaires
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Postal questionnaires were sent to the entire
cohort in up to three languages (English,
Gujarati and Punjabi). The question about
ethnic origin used the census categories and
these were then combined to give three catego-
ries: “white”, “Indian” and “other” (most
respondents indicated they were “white Brit-
ish” or “Indian”). These were further com-
bined to compare “white” and “non-white”
subjects. Individual questions were asked
about access to a car, house ownership, and
occupation.

TOWNSEND SCORES

Postcodes were linked to wards, using a
computerised postcode directory, in order to
calculate Townsend scores using 1991 census
data. The Townsend score is an indicator of
material deprivation which combines four vari-
ables: unemployment, car ownership, house
ownership, and overcrowding. The higher the
score, the greater the degree of relative material
deprivation.

DATA ANALYSIS

Only individuals who had a diagnosis made
before 1990 were included in the analyses.
Patients who died before 1995 were excluded
because the period for which access to services
could be studied would have been less than for
survivors, and because information on indi-
vidual socioeconomic variables was only avail-
able for survivors who completed question-
naires.

The two outcomes studied were “having
attended a hospital diabetes clinic at least once
between 1990 and 1995”, and “having had a
routine diabetes review in general practice at
least once between 1990 and 1995”. The rela-

tionships between characteristics of the cohort
and hospital clinic attendance and general
practice review were analysed separately. Indi-
vidual variables associated with service use
were identified using Mann-Whitney U tests
for continuous variables and ÷2 tests for
categorical variables. The clinical explanatory
variables were also simultaneously entered into
a logistic regression model. Individual socio-
economic variables were separately added to
this model to determine whether they were still
associated with service use outcomes after
adjusting for clinical diVerences, using a
significance level of less than 0.05. All variables
were included in the model as categorical vari-
ables except duration of diabetes, number of
non-diabetes drugs, and Townsend score (and
recoding these variables as categorical variables
produced similar results).

The study was approved by the Leicester-
shire Health Authority local research ethics
committee.

Results
A total of 1094 individuals with diabetes were
identified; unadjusted prevalence varied be-
tween practices from 1.3% to 3.5%. All
individuals with diabetes diagnosed by 1990
and surviving until the end of 1995 were
included in the analyses (n = 620); 124 (20%)
had at least one recorded diabetes review in
general practice and 332 (54%) attended a
hospital diabetes clinic at least once. Fifty one
(8%) had both a review in general practice and
attended a hospital clinic at some time in the
six years of the study and 215 (35%) had
neither. For some of the following analyses the
denominators are reduced by incomplete data,
either because ward Townsend scores were
unavailable (n = 14) or because questionnaires
were not returned or were returned incomplete
(response rate 79%).

FACTORS RELATED TO HOSPITAL CLINIC

ATTENDANCE

Table 1 shows the relationship between poten-
tial explanatory variables and attendance at a
hospital diabetes clinic. Hospital clinic attend-
ance was associated with younger age, a longer
duration of diabetes, and treatment with insu-
lin. A non-manual job, ethnic origin other than
Indian, access to a car, and home ownership all
increased the likelihood of clinic attendance,
yet the Townsend score was not related to
clinic attendance.

Multivariate logistic regression (table 2)
showed that a non-manual occupation, access
to a car, and home ownership all increased the
likelihood of clinic attendance after adjusting
for clinical factors.

FACTORS RELATED TO GENERAL PRACTICE REVIEW

Table 3 shows that increasing age, decreasing
co-morbidity, and ethnic origin other than
Indian were all associated with an increased
likelihood of having been seen at least once for
a routine diabetes review in general practice.
Diabetes treatment and duration of diabetes
were not related to the likelihood of being seen.
After adjustment for morbidity, a lower

Table 1 Characteristics of hospital clinic attendees and non-attendees

Variable
Hospital clinic
attendance (n=332)

No hospital clinic
attendance (n=288) p value

Age (years)* 61.5 (50.2–69.6) 67.3 (59.0–76.4) <0.0001†
Duration of diabetes (years)* 13.5 (9–20) 12.0 (9–16) 0.0001†
Drugs prescribed* 2 (0–4) 2 (1–4) 0.08†

(n=327) (n=279)
Townsend score* 2.71 (−1.11 to 5.24) 2.94 (−1.00 to 5.24) 0.5†

Men‡ 190 (57) 148 (51) 0.1¶
Treatment:‡

Insulin 221 (67) 34 (12)
Oral hypoglycaemics 106 (32) 192 (67)
Diet only 5 (2) 62 (22) <0.0001¶

Manual job‡ 51 (34) 49 (47) 0.03¶
Home ownership‡ 204 (75) 133 (61) 0.002¶
Access to car‡ 152 (56) 90 (41) 0.001¶
Ethnicity:‡

White 129 (47) 92 (41)
Indian 116 (42) 121 (55)
Other 31 (11) 9 (4) 0.002¶

*Values are median (interquartile range).
†Mann Whitney U test.
‡Values are number (%).
¶÷2 test.

Table 2 Odds ratios associated with hospital clinic attendance

Variable Crude odds ratio
Adjusted* odds ratio (95%
confidence interval) p value

Townsend score 0.99 1.00 (0.97 to 1.03) 1.0
Access to car 1.35 1.34 (1.06 to 1.71) 0.02
Home ownership 1.36 1.48 (1.14 to 1.58) 0.003
Non-manual occupation 1.32 1.56 (1.09 to 2.24) 0.02
Non-white ethnicity 0.90 0.99 (0.77 to 1.28) 0.9

*Adjusted for age, treatment type, duration of diabetes and co-morbidity.
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Townsend score (less material deprivation) and
being white were found to be related to an
increased chance of being seen in general prac-
tice (table 4). However, individual socioeco-
nomic characteristics—for example, manual
occupation, access to a car, or home
ownership—were not statistically significant
predictors of a review in general practice.

Discussion
Attendance at a hospital clinic is associated
with younger age, longer duration of diabetes,
and treatment with insulin whilst attendance
for a diabetic review in general practice is asso-
ciated with older age and lower co-morbidity.
These associations reflect the diVerent case
mix seen by hospital clinics and general
practice.

After adjustment for these case mix diVer-
ences, Townsend scores and ethnicity still pre-
dict the likelihood of review in general practice,
while only individual markers of relative depri-
vation predict attendance at a hospital clinic.

Individual general practices and practice
characteristics were not included as explana-
tory variables. It is more likely that, since dep-
rivation and ethnicity may determine place of
residence and therefore the general practice
with which an individual is registered, as a
variable general practice would lie on a “causal
pathway” between individual characteristics
and pattern of care rather than being an inde-
pendent explanatory variable. The general
practice with which an individual was regis-
tered was closely related to other variables
which are geographically clustered including

ethnicity, Townsend score, and individual
socioeconomic indicators.

The most striking findings are the diVer-
ences in odds ratios between Townsend scores
and individual socioeconomic variables for
both outcomes. The likelihood of a general
practice review is related to the ward Townsend
score but not to individual variables (some of
which make up part of the Townsend score).
Conversely, the likelihood of attending a hospi-
tal clinic is related to individual variables but
not to Townsend scores. These are examples of
the “ecological fallacy”—that is, relationships
between deprivation and service use for small
areas may well be diVerent from the relation-
ships found when individuals are studied.
Using postcodes may result in some misclassi-
fication of Townsend scores.18 However, since
the misclassification would be consistent, this
cannot contribute to an explanation of the dif-
ferent relationships between Townsend scores
and service use for primary and secondary
care.

The diVerence between the factors related to
general practice and hospital attendance reflect
diVerences in the factors responsible for diVer-
ential access to primary and secondary care.
For general practice the major issue may be one
of service organisation and access in relatively
deprived areas. It is known that, nationally and
locally, general practices in more deprived
areas were slower to take up additional
payments for structured diabetes care.19 20

Practices with a high proportion of patients of
Indian origin will have a high prevalence of
diabetes, which is also associated with less
structured diabetes care.19 If structured care is
available locally, individual characteristics may
not have much influence on attendance. In
fact, if general practice is included as a variable
in the analysis, the relationship with the
Townsend score is greatly weakened, implying
that the practice characteristics are part of the
“causal pathway” between living in a deprived
area and poorer access to diabetes reviews in
general practice.

For hospital clinic attendance the picture is
diVerent. Overall, patients from deprived areas
and wealthier areas are equally likely to attend
the hospital clinic. Because individuals in rela-
tively deprived inner city areas may have
equally as high rates of attendance at a hospital
clinic as those from more aZuent areas and less
access to cars for transport, this might suggest
that access to a car does not influence the
chances of diabetic patients attending a hospi-
tal clinic. However, within an urban area, at an
individual level access to a car is associated
with an increased chance of attending a hospi-
tal clinic (table 2). Thus, although the
Townsend score data might suggest that there
is not a link between deprivation and lack of
access to the hospital clinic at ward level, at an
individual level such an association can exist.

These results highlight the possibility that
small area information can hide inequalities at
the individual level. They suggest that, while
the reasons for inequality in access to diabetes
care in general practice may be organisational,
the reasons for inequality in access to second-

Table 3 Characteristics of general practice review attendees and non-attendees

Variable

General practice review
median (interquartile
range) (n=124)

No general practice
review median
(interquartile range)
(n=496) p value

Age (years)* 69.7 (58.7–77.1) 62.8 (54.6–72.0) <0.0001†
Duration of diabetes

(years)*
13 (9–18) 12 (9–18) 0.8†

Drugs prescribed* 2 (0–3) 2 (1–5) 0.0006†
n=120 n=486

Townsend score* −1.01 (−2.70 to 2.85) 3.26 (−0.21 to 5.42) <0.0001†

Men‡ 67 (54) 271 (55) 0.9¶
Treatment:‡

Insulin 45 (36) 210 (42)
Oral hypoglycaemics 62 (50) 236 (48)
Diet only 17 (14) 50 (10) 0.3¶

Manual job‡ 28 (35) 72 (41) 0.4¶
Home ownership‡ 74 (69) 263 (69) 1.0¶
Access to car‡ 59 (55) 183 (48) 0.2¶
Ethnicity:‡

White 99 (89) 122 (32)
Indian 1 (1) 236 (61)
Other 11 (10) 29 (8) <0.0001¶

*Values are median (interquartile range).
†Mann Whitney U test.
‡Values are number (%).
¶÷2 test.

Table 4 Odds ratios associated with general practice review

Variable
Crude odds
ratio

Adjusted* odds ratio (95%
confidence interval) p value

Townsend score 0.80 0.81 (0.76 to 0.86) <0.0001
Access to car 1.14 1.24 (0.98 to 1.57) 0.08
Home ownership 1.00 0.96 (0.75 to 1.24) 0.8
Non-manual occupation 1.13 1.04 (0.77 to 1.41) 0.8
Non-white ethnicity 0.24 0.25 (0.18 to 0.34) <0.0001

*Adjusted for age, treatment type, duration of diabetes, and co-morbidity.
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ary care may be more closely linked to
individual characteristics.

The factors which determine whether an
individual attends a hospital diabetes clinic or
attends for review in general practice are com-
plex and depend on the structure of services
and many individual characteristics of health-
care providers and patients themselves. Quali-
tative studies of diabetes care organisation and
of the views of patients and providers are
needed to unravel the associations between
relative material deprivation and lack of access
to services. Better understanding of the reason
for inequalities in access to services can inform
the development of intervention studies which
are needed to identify eVective ways of improv-
ing access to eVective health care for all people
with diabetes.
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