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Metabolic control of diabetes in general practice clinics:
comparison with a hospital clinic

B M SINGH, M R HOLLAND, P A THORN

Abstract

An assessment was made of the degree of metabolic
control achieved in diabetic patients attending mini
clinics run by general practitioners compared with that
in matched diabetic patients attending a hospital clinic.
Patients were grouped according to whether they were
being treated with diet alone, an oral hypoglycaemic,
insulin once daily, or insulin twice daily. Statistical
analysis showed no significant difference between
patients attending mini clinics and those attending the
hospital clinic in retrospective mean blood glucose,
retrospective mean glycosylated haemoglobin (HbA,),
or prospective HbA, concentrations.
General practitioners providing diabetic care on an

organised basis can achieve a degree of glycaemic control
in diabetic patients equal to that reached by a hospital
clinic.

Introduction

Medical audits of single practices in which care of diabetics is
not formally organised have shown inadequate recordings of
blood glucose tests and lack of routine follow up and surveillance
of complications.'-3 In such circumstances metabolic control is
poor compared with that in hospital clinics.45 This view is
supported by the results of a study performed in Cardiff by Drs
Hayes and Harries, which is published on p 728. Several centres
in the United Kingdom have now organised care for diabetics in
general practice.6 7 The system of independent general practice
clinics (mini clinics) in Wolverhampton has been described
previously.8 -10
We report a trial designed to compare the degree of metabolic

control achieved by mini clinics with that achieved by a hospital
clinic.

Patients and methods

From 1970 to 1981 a punchcard was made for each patient with
diabetes attending a mini clinic or the diabetic clinic at the Royal
Hospital. This recorded year of birth, age at diagnosis, and type of
treatment. Cards relating to patients attending mini clinics were
divided into four groups according to whether treatment was with diet
alone, an oral hypoglycaemic, insulin once daily, or insulin twice daily.
A further category was formed by selecting from each group all white
patients aged 18-66 with diabetes of at least two years' duration who
had not changed treatment for one year and had attended their
clinics regularly. Patients from mini clinics who also attended the
hospital clinic were excluded. We also excluded West Indians because
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of the effects of abnormal haemoglobin on the assay of glycosylated
haemoglobin (HbA,); Asians because of language problems; patients
aged under 18 because they are not usually discharged to mini clinics;
and the elderly so as to exclude those receiving glycaemic control solely
for symptomatic reasons.

Sixty five subjects were selected randomly from each group.
General practice records were used to eliminate patients whose treat-
ment had recently been changed or who had defaulted or died. The
remaining patients comprised 51 treated with diet, 64 treated with an
oral hypoglycaemic, 48 treated with insulin once daily, and 58 treated
with insulin twice daily. These patients were matched with patients
attending the hospital diabetic clinic, whose punchcards were screened
by the same selection and elimination protocol. Matching was for sex
and, as closely as possible, for age and duration of diabetes. The
matching was carried out by BMS using the punchcard records, which
did not contain information on metabolic control. The ratio of men to
women in each group was 43:8 in the group treated by diet alone,
40:24 in the group treated with oral hypoglycaemics, 31:17 in the
group treated with insulin once daily, and 38:20 in the group treated
with insulin twice daily. The pairing was maintained throughout the
study.

General practice and hospital records were reviewed in detail. For
each patient a note was taken of current weight (taken as the weight at
the last clinic attendance); standard weight (derived from Kemsley
tables"); the number and mean value of all clinic estimations of post-
prandial blood glucose concentrations since 1980; and the number and
mean value of all tests of HbAL concentration performed since 1981
(when the facility first became available in Wolverhampton).

All 442 patients received leaflets explaining the nature of the study
and requesting their attendance for estimations of HbAl on two
occasions one month apart. The estimations were completed from June
to December 1983.

ANALYTICAL AND STATISTICAL METHODS

Blood glucose concentration was measured with an autoanalyser
(AutoAnalyzer Mark I, Technicon Instruments Ltd) using the
glucose oxidase method (Boehringer Mannheim, Germany). HbAl
concentration was measured with a kit from Corning Medical Ltd. Our
normal range for HbAl concentration is 4-90/',.

Statistical analyses were performed to compare hospital data with
mini clinic data. When data, such as retrospective HbAl concentra-
tions, were missing for certain patients the data for their matched pair
were also removed, so as to maintain the initial matching of patients.
Most of the distributions of data were non-Gaussian according to

the Lilliefors test for 95% confidence limits,"2 so the mean and non-
parametric 2 50/' and 9755% limits were calculated. For each variable,
mini clinic and hospital clinic distributions were compared by means
of Smirnov's test and Wilcoxon's signed rank test."2 The Smirnov test
compares two independent distributions using ordered data and
makes no assumptions about their nature. Wilcoxon's signed rank test
also compares two distributions but depends on there being a correla-
tion between pairs of observations.

Results

AGE, DURATION OF DIABETES, AND WEIGHT

Table I gives the mean age, duration of diabetes, and ratio of
current to standard weight for all patients in each treatment group. For
age and duration of diabetes all passed Smirnov's test and Wilcoxon's
signed ranks test with the exception of the diet controlled groups.
These failed Wilcoxon's signed ranks test because a few pairs of subjects
had widely discrepant data. They passed Smirnov's test, however, so
the overall populations were similar.

Records of standard weight were available for 49 (96%) of the pairs
treated by diet alone, 59 (92%) of the pairs treated by oral hypogly-
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caemics, 35 (7300) of the pairs treated with insulin once daily, and 42
(72%) of the pairs treated with insulin twice daily. Current weights
were obtained for all but two pairs. No significant difference was found
in current weight, standard weight, or their ratio between patients
attending mini clinics and those attending the hospital clinic in any
treatment category.

TABLE i-Mean age, duration of diabetes, and ratio of current to standard
weight in patients attending mini clinics compared with those attending the
hospital clinic. Figures in parentheses are 25°,o and 9750' non-parametric
limits (9500 limits)

Treatment Duration of Current:standard
group Age (years) diabetes (years) weight (°'o)

Diet alone:
Mini clinic 57-4 (40-66) A 6-1 (2-15) 118 5 (92 4-175-9)
Hospital 57 4 (44-66) f 5-1 (2-13)! 116 7 (69-6-167-9)

Oral hypoglycaemics:
Mini clinic 57-9 (36-65) 7-1 (2-13) 122-7 (88-5-194-5)
Hospital 57-9 (39-66) 7-1 (2-14) 118-5 (95-9-164-1)

Insulin once daily:
Mini clinic 55-1 (40-66) 15 3 (2-40) 119-3 (91-3-176-6)
Hospital 55-3 (36-66) 15-0 (2-42) 110-8 (80 7-154-3)

Insulin twice daily:
Mini clinic 49-9 (22-66) 13-1 (2-40) 112 2 (74-5:153-5)
Hospital 49-7 (21-66) 13-0 (2-37) 116-0 (79-5-153-0)

* Passed Smirnov's test but failed Wilcoxon's signed ranks test.

VARIABLES OF METABOLIC CONTROL (TABLE II)

Patients treated by diet alone-There was no significant difference
between the mini clinics and hospital clinic in the number of estima-
tions of blood glucose concentration since 1980 and the mean concen-
tration. Only half of the general practitioners running mini clinics used
the service for estimating HbA1 concentrations. Consequently,
HbAl had been measured previously in only 25 patients attending
mini clinics compared with 43 attending the hospital clinic. Results
were available for both members of 21 (4100) of the 51 pairs of patients
treated by diet alone. Analysis of these results showed no significant
difference in the number of HbAl assays performed per subject since
1981 or in their mean value. Forty five pairs (880° ) completed the
prospective study of HbAl concentration, and, again, no significant
difference was found between the groups.

Patients treated with oral hypoglycaemics-Mini clinics requested
more estimations of blood glucose concentration than the hospital
clinic, but no significant difference was found in the mean concentra-
tions. Previous HbAl concentrations were available for 31 patients
attending mini clinics compared with 58 of the hospital patients. Data
were available for both members of 29 (450O`) of the 64 pairs. No
significant difference was found in the number or mean value of
retrospective HbAl concentrations. Fifty four pairs (840') completed
the prospective study, and, again, there was no significant difference in
mean HbA, concentration between the groups.

Patients treated with insulin once daily-No significant difference
was found between the patients attending the mini clinics and those
attending the hospital in the number of estimations of blood glucose
concentration since 1980 or in the mean concentration. Previous
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HbAj concentrations were available for 19 patients attending mini
clinics compared with 43 hospital patients. Data were available for
both members of 19 (40%) of the 48 pairs. No significant difference
was found between the two groups in HbAj concentrations, either
retrospectively or prospectively. Prospective results were obtained in
39 pairs (81o%).

Patients treated with insulin twice daily-The hospital clinic
requested significantly more blood glucose tests, but there was no
significant difference in mean blood glucose concentrations between
patients attending the hospital and those attending the mini clinics.
Previous HbA, concentrations were available for 31 patients attending
mini clinics and 55 hospital patients. Data were available for both
members of 29 (50%) of the 58 pairs. There was no significant differ-
ence in the number of retrospective HbA, concentrations or their
mean value. There was also no significant difference between the
groups in the prospective HbAj concentrations in the 53 (91 %) pairs
who completed the study.

Discussion

Glycaemia is one ofmany variables for evaluating the manage-
ment of diabetes. Other factors, which are harder to isolate,
include the organised care provided by various professions as
well as the motivation and understanding of the individual
patient. All these factors are determinants of metabolic control,
which we assessed by using mean clinic blood glucose and
HbA, concentrations. HbAj is widely accepted as a reliable
indicator of long term hyperglycaemia.13 Isolated random clinic
measurements of blood glucose concentrations have limited
value, but their means are a guide to the overall degree of
control'4 15 and correlate with HbA1 concentrations.'5 16
The diabetic support service based on the community in

Tower Hamlets concentrates on using trained nurses. Over two
years it showed improvements in metabolic control, with mean
HbA1 concentrations falling from 13-3% to 11-4% in 159
patients receiving all forms of treatment (B J Boucher, personal
communication, 1983).
A study conducted by Muir et al, which considered only non-

insulin dependent diabetics, showed that general practitioners
within a structured framework also improved control.'7 Their
study followed a rigid predetermined treatment protocol and
used fasting blood glucose concentrations and body weight as
metabolic guidelines. Over one year mean HbAj fell from 10%
to 890'.

All mini clinic patients are seen once in the hospital clinic
when diabetes is diagnosed, but thereafter general practitioners
are responsible for continuing care. They make independent
management decisions, and further hospital consultation occurs
only on request. In 1982 the review of the system for diabetic
care in Wolverhampton showed that of 3043 registered diabetics,
1916 (63%) were attached to the hospital clinic and 1127 (37%)
to the 23 practices running diabetic mini clinics. Only 123 of the

TABLE II-Variables of metabolic control in patients attending mini clinics compared with those attending the hospital clinic. Figures in parentheses are 2-5% and
97-501 non-parametric units (950° limits)

No of blood glucose Mean blood glucose No of HbA, readings Mean retrospective Mean prospective
Treatment group readings since 1980 since 1980 (mmol/l) since 1981 HbA, (°o) HbA, (%)

Diet alone:
No (%') of pairs 51 (100) 51 (100) 21 (41) 21 (41) 45 (88)
Mini clinic 8-3 (1-17) 6 6 (3-2-11-5) 1-7 (1-3) 9-4 (7-3-14-0) 8-9 (6-6-15-3)
Hospital clinic 7-6 (3-14) 7-1 (3-9-10 2) 1-6 (1-3) 9 3 (6-7-11-7) 8-2 (4-7-13-1)

Oral hypoglycaemics:
No ('O) of pairs 64 (100) 64 (100) 29 (45) 29 (45) 54 (84)
Mini clinic 11 6 (3-23) * 8-2 (47-136) 2 3 (1-5) 11-0 (7-2-15-1) 9-6 (7-1-15-8)
Hospital clinic 9-6 (4-16) f 8-6 (5-3-13-9) 2 2 (1-5) 10-9 (7-0-13-9) 9-7 (6-1-14-1)

Insulin once daily:
No (',) of pairs 48 (100) 47 (98) 19 (40) 19 (40) 39 (81)
Mini clinic 10-7 (0-28) 8-8 (3-1-19-1) 2-3 (1-5) 10-3 (8-3-13-9) 10-8 (6-9-19-5)
Hospital 11-2 (2-23) 8-2 (3-9-14 4) 2-3 (1-4) 10-3 (7-6-17-7) 9-8 (5-8-15-5)

Insulin twice daily:
No (',) of pairs 58 (100) 58 (100) 29 (50) 29 (50) 53 (91)
Mini clinic 12-4 (2-45) l * 9-6 (4-5-17-8) 2-9 (1-6) 11-7 (5-8-16-0) 10-6 (6-0-15-2)
Hospital 15-0 (5-26) f 9-5 (4-3-18-1) 3-2 (1-7) 12-0 (7-9-17-4) 10-8 (7-3-14-9)

Failed Smirnov's test and Wilcoxon's signed ranks test.
Conversion: SI to traditional units-Blood glucose: 1 mmol/l 18 mg/100 ml.
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patients attending mini clinics also attended the hospital clinic,
and these were mainly young diabetics or those with complica-
tions. Patients attending mini clinics represent the true spread of
diabetes in the community, and the proportion who default is
considerably smaller than that among patients attending the
hospital clinic.8
We emphasise that the patients in this study were a random

sample. They were not chosen in order to show improved
metabolic control, and it is clear from table II that control was
not ideal. The aim of our study was to assess glycaemic control
in patients routinely managed in mini clinics by comparing them
with those attending a hospital clinic. We selected patients who
were well matched for age, sex, race, weight, and duration of
diabetes. For all treatment groups we found no significant
differences in retrospective mean blood glucose concentrations,
retrospective HbA, concentrations, or prospective HbAI
concentrations. We conclude that the mini clinics achieve the
same degree of metabolic control in their diabetic patients as the
hospital clinic.

We thank Dr A G Jacobs, the staff in the clinical chemistry depart-
ment, and Miss L Butterworth, who gave many hours of administra-
tive and secretarial help. This study would have been impossible with-
out the help ofthe mini clinic general practitioners. We are also grateful
to the Rotha Abraham Trust for providing financial support.
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Randomised controlled trial of routine hospital clinic care
versus routine general practice care for type II diabetics

T M HAYES, J HARRIES

Abstract

Two hundred patients with type II diabetes were entered
into a randomised controlled trial lasting five years to
compare routine care of this condition by a hospital
diabetic clinic with routine care in general practice.
Fewer patients in the group being cared for by their gen-
eral practitioner (general practice group) were regularly
reviewed or had regular estimations of blood glucose
concentration. More patients in the general practice
group than in the hospital group were admitted to
hospital for medical reasons during the study (25 (24%)
compared with 17 (18%)) and more patients in the
general practice group died (18) than did in the hospital
group (6). At the end of the study mean concentrations of
haemoglobin A1 were higher in the general practice group
(104%) than in the hospital group (9-5%).
Routine care in general practice for patients with

type II diabetes was less satisfactory than care by the
hospital diabetic clinic.
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Introduction

Although there is general agreement that certain groups of
patients with diabetes (pregnant women, children and adoles-
cents, unstable and complicated patients) should regularly attend
hospital diabetic clinics, much argument remains concerning the
best way to provide continuing care for the remaining majority
of diabetics. This is particularly so for patients with uncomplica-
ted type II diabetes. Many diabetic clinics think that within their
present resources they cannot provide the standard of care they
consider desirable for every diabetic patient and wish to con-
centrate their resources on those whom they think most need
the facilities of the clinic, leaving the remainder to be cared for
by their general practitioners. General practitioners,' the editor
of the British Medical Journal,2 and many patients think that
most diabetics should be looked after in general practice with
the clinic concentrating on difficult problems. Another group of
general practitioners, however, thinks that all diabetics should
have their disorder supervised by a specialist clinic, and many
clinics have a policy of not discharging any patients. This view
is supported by a report from the Royal College of Physicians,3
though this has been challenged.4
We examined in a randomised controlled trial the argument

that patients with uncomplicated type II diabetes could be as
well looked after in general practice as in a hospital clinic.
Patients in this study were randomly allocated to either continued
attendance at a hospital clinic or discharge back to the care of
their general practitioner.

Patients and methods

Initial meetings were held, at which general practitioners from the
area (a mixed urban and rural area with an average list size of 2100)
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