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Cardiovascular disease is three times more common in
diabetic patients than the non-diabetic population and
is the main cause of death in people with non-insulin
dependent diabetes mellitus.' The importance of the
plasma triglyceride concentration as a risk factor for
coronary heart disease in the general population is still
uncertain. In diabetic patients, however, triglyceride
concentrations are an important predictor of coronary
heart disease,2 and patients with non-insulin dependent
diabetes are twice as likely as non-diabetic people to be
dyslipidaemic,3 hypertriglyceridaemia being the com-
monest lipid abnormality.4 As diabetic patients have
little feedback on their daily lipid concentrations we
aimed at determining whether self monitoring of
plasma triglyceride concentrations improved lipid
concentrations (and perhaps indirectly glucose con-
centrations) in patients with non-insulin dependent
diabetes mellitus.

Methods and results
Twelve non-insulin dependent diabetic patients

with fasting plasma triglyceride concentrations > 1-7
mmol/l were recruited from diabetic clinics in New-
castle upon Tyne. The local ethical committee's
approval and patients' informed consent were obtained
for the study. No patients had fasting triglyceride
concentrations >5 0 mmolIl or cholesterol concen-
trations > 7 8 mmol/l, none were receiving lipid lower-
ing treatment or insulin, and all had a haemoglobin Alc
concentration < 9 5 (reference range 2 8-4 4)% and a
body mass index < 35 kg/mi. At the time ofrecruitment
the patients were reminded of the British Diabetic
Association's dietary recommendations (55% carbo-
hydrate, 30% fat, and 15% protein).5 The patients were
divided into two groups matched for age, sex, body mass
index, and fasting plasma triglyceride concentrations.
Patients in one group were given Reflotron machines
(Boehringer Mannheim, Germany) and were asked to
measure their triglyceride concentrations at home,
before meals and before going to bed, twice a week and
to record the results in diaries. The other group acted
as controls. All patients attended the clinic monthly for
six months. They fasted before each visit, when they
were weighed and had blood samples taken for
measurement of triglyceride, cholesterol, high density
lipoprotein cholesterol, apolipoprotein B, and
haemoglobin Alc concentrations.

The mean plasma triglyceride concentration of the
patients who monitored themselves fell significantly
during the study (2 7 (SD 0 7) mmol/l at the start v 1 6
(SD 0 4) mmolIl at the end; difference=1l1 (95%
confidence interval -041 to 2 3), as did their plasma
cholesterol concentration (6-6 (0 9) v 6&1 (0 7) mmolIl;
difference=0-5 (-0 3 to 1-3) and apolipoprotein B
concentration (1-8 (0 19) v 0 96 (0417) g/l; difference
=0-2 (-0412 to 0 52). There was no significant change
in haemoglobin Alc concentration (6-3 (14) v 5-8
(2-4)%; p=0 4) or body weight (77 (17) v 75 (20) kg;
p=0 3). Among the controls no significant changes
occurred in any of the variables measured.
The accuracy of patients' self monitoring was shown

by the good reproducibility of measurements of control
solutions (Precinorm, Boehringer Mannheim) and
by the good correlation between the monthly tri-
glyceride concentrations measured in the laboratory
and the mean monthly preprandial values measured at
home (r=0-88, p<0 001). There was a good cor-
relation between individual triglyceride concentrations
measured preprandially and at bedtime (r=0 84,
p<0 001). Three months after the end of the study
triglyceride concentrations had risen in the patients
who had monitored themselves from 1 6 to 2 2 mmol/l
(NS), as had the patients' cholesterol concentrations
(from 6-1 to 6-4 mmol/l (NS)).

Comment
In this pilot study we showed that self monitoring of

hypertriglyceridaemia in patients with non-insulin
dependent diabetes mellitus improved lipid profiles
over six months. Among patients using blood testing
for glycaemic control this may be a useful adjunct
to self management, giving feedback, encouraging
adherence to a low fat diet, and possibly allowing lipid
lowering treatment to be avoided. A larger study is
required to establish whether improvement can be
sustained.

We thank Boehringer Mannheim for financial support.
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Estimating urinary albumin
excretion rate ofdiabetic patients
in clinical practice

J Johnston, K R Paterson, D St J O'Reilly

An increase in urinary albumin excretion is recognised
as predicting impending renal failure in diabetic
patients and cardiovascular disease in the general
population.' Measurement of the albumin excretion
rate requires an accurately timed collection of urine,
which is difficult in routine clinical practice. The

albumin excretion rate correlates well with both the
albumin concentration and the ratio of albumin
to creatinine concentrations in first morning urine
specimens. It has therefore been accepted that the
urinary albumin concentration or albumin:creatinine
ratio can be used to screen patients. '

Before the clinical importance of such variables
can be assessed the variability in a patient's urinary
albumin concentration and albumin:creatinine ratio
must be known. Data on individual variability have
been published for small numbers of patients and
controls, and coefficients of variation have been
31-43% under study conditions.3 4 This study was
designed to establish intraindividual variability in
urinary albumin concentrations and albumin:creatinine
ratios under routine clinical conditions.
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Methods and results
Over two years patients routinely attending the

diabetic outpatient clinic were asked to provide first
moming urine samples from three consecutive days
before each visit to the clinic. The urine samples were
tested for bacteriuria by a nitrite test (BM-Tests,
Boehringer Mannheim) and were excluded if the result
was positive. Altogether 1391 patients provided two or
three urine samples on each visit. The mean number of
samples per patient was 3-49 (range 2-18). Albumin
concentration was measured by immunoturbidimetry
(coefficient of variation 5-1% over the working range
between batches) and creatinine concentration by the
kinetic Jaffe reaction (coefficient of variation 1 0%
between batches).
For each patient the mean value and coefficient of

variation for both the albumin concentration and the
albumin:creatinine ratio were calculated from all the
urine samples provided. The data were then grouped
according to the mean value. For each group the mean
coefficient of variation within the group was calculated as
N(CV 2)/n where n is the number of patients and CVi
is the individual coefficient of variation.5
The mean coefficient of variation for each group of

albumin concentrations ranged from 58 to 82% and
showed no relation with the concentration (table).
Expressing albumin as a ratio to creatinine did not

Variability in urinary albumin concentrations and albumin:creatinine
ratios in diabetic patients

Mean coefficient of variation
No ofpatients (%)

Albumin concentration
Mean concentration (mg/i):

<10 654 58
10-20 223 74
20-30 100 72
30-40 84 66
40-50 47 7 1
50-60 49 65
60-80 46 82
80-100 23 69
100-200 74 68

> 200 9 1 60

Albumin:creatinine ratio
Mean ratio:
< 1 482 41

1-2 278 6 1
2-3 122 69
3-4 73 80
4-5 52 64
5-6 46 60
6-8 59 68
8-10 43 71
10-20 93 61

>20 138 55

substantially reduce the variability. To assess the effect
of age the patients were divided into those equal to or
under 45 and those over 45. The mean coefficients of
variation of patients in these groups were not signifi-
cantly different. A subgroup of 23 patients with a range
ofmean albumin concentrations of 5-877 mg/l provided
three urine samples at each of three visits during the
study. There were no significant differences in the
mean albumin concentrations between the first and
second visits and the first and third visits.

Comment
We found greater variability in albumin concen-

trations and albumin:creatinine ratios under routine
clinical conditions than has been found under study
conditions. This has serious implications for the use
of albumin excretion as a predictor of nephropathy
or cardiovascular disease in individual patients, when
a reliable value is necessary. Because of the wide
variability indicated in this and other studies3 4 several
samples would have to be analysed to obtain a reason-
ably accurate estimate of urinary albumin excretion,
and this is not feasible in routine clinical practice.

If a patient provided three urine samples with a
mean albumin concentration of50 mg/l and a coefficient
of variation of 60% (comparable to our findings) the
95% confidence interval would be 15-4 to 84-6 mg/l.
For 10 samples the confidence interval would be 31 to
69 mg/l. To have 95% confidence that the mean value
was within 1O0% of the true value would need 144
samples, and for the mean value to be within 5% would
require 576 samples.

Clinicians must appreciate the wide variability
in urinary albumin excretion if they are to avoid
misclassifying patients.
We thank Mr Jim Gibbons for technical help, Ms
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Prevalence ofprocedures in
childbirth

Anne Fleissig

The Commons Health Committee's recent report
highlights the paucity of national information on
maternity services.' Data from the hospital episodes
system are inadequate. Despite increased research on
interventions in childbirth2 3 the information needed to
describe current practice and detect trends is lacking. I
present such information.

Methods and results
Two postal surveys were carried out, in 1984, when

the methodology was validated,4 and 1989. Ten areas

in England (registration districts or combinations of
registration districts) were chosen in 1984, and 20
different areas in England and Wales (to achieve a
wider geographical spread) were selected in 1989. The
probability of choosing an area was proportional to the
number of births in the area. Births registered during
one month in each area were randomly sampled.

In 1984 mothers were sent questionnaires four
months after giving birth; 1508 of 1920 (790/o)
responded. In 1989 mothers were sent questionnaires
six months after giving birth; 1493 of 1977 (76%)
responded. Women who had elective caesarean
sections (before starting labour) were not asked about
other procedures. Tests for differences between pro-
portions and X2 tests were used in the analyses.
The proportion of caesarean sections increased

between 1984 and 1989 (table). This rise was confined
to non-elective caesarean sections (carried out after
labour started). The proportions of women who had
artificial rupture of the membranes before labour,
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