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Role of diabetes

K G M M Alberti

The Health of the Nation' is ostensibly a consultative
document, but in the past such documents have been
taken on as established policy all too rapidly. The
document is none the less to be welcomed as it shows,
firstly, a welcome move from administrative and
financial priorities to real health issues and, secondly, a
clear indication that prevention is to be targeted rather
than disease. Sixteen key areas of interest have been
chosen. The sting in the tail, however, is that only a few
of these will be targeted initially. The criteria for final
selection are, sadly, likely to be largely financial as well
as health oriented, and payment for any new ventures
will inevitably be at the expense of other aspects of
health care or come out of so called "cost improve-
ments." Below I present the case for and against
including diabetes in the final list and discuss suggested
targets and the strategy needed to achieve those
targets.

Should diabetes be included?
The main criteria for selecting key areas are that the

area should be a major cause ofavoidable ill health, that
effective interventions should be possible, and that it
should be possible to set objectives and targets and
monitor progress. Diabetes meets all these criteria.
The known prevalence of diabetes is about 0-3% for

insulin dependent diabetes and 0 7% for non-insulin
dependent diabetes.2 A known prevalence of about 1%
does not at first seem important when compared with
other targeted conditions such as ischaemic heart
disease and cancer. But 1% is undoubtedly an under-
estimate. It has been estimated that for every known
person with non-insulin dependent diabetes there is
another undiagnosed. Hence the real figure is closer to
2%, or 1 million diabetic people in England and Wales.
With the increase in screening programmes in primary
health care more ofthese unknown cases will inevitably
be picked up. The numbers magnify in certain high
risk groups.3 For example, the prevalence of non-
insulin dependent diabetes increases with age: 5-10%
of those over 70 years will have the disorder. With
the increase in the proportion of elderly people in the
population the total prevalence of diabetes will also
increase. Similarly certain immigrant groups such
as Afro-Caribbeans and Asian Indians have overall
prevalences of 5-10%.' Those with hypertension, heart
disease, dyslipidaemia, and obesity are also more likely
to have diabetes.

LONG TERM COMPLICATIONS

The striking feature of diabetes is the risk of
developing long term complications: nephropathy,
retinopathy, and neuropathy together with macro-
angiopathy. Overt nephropathy develops 10 to 20 years
after the onset of insulin dependent diabetes5 and five
to 15 years after the onset of non-insulin dependent
diabetes, the shorter time in the second type probably

reflecting the delay in diagnosing non-insulin dependent
diabetes in many people. Clinical nephropathy
develops in only about a fifth of those with insulin
dependent diabetes and fewer of those with non-insulin
dependent diabetes, although incipient nephropathy,
reflected by microalbuminuria, is more common.67
The importance of the nephropathy lies in the progress
to end stage renal failure and the consequent need for
continuous ambulatory peritoneal dialysis or renal
transplantation, or both. Diabetes is now one of the
major causes of renal failure, particularly in younger
subjects.8 This results in a large social, personal, and
economic burden.

Retinopathy eventually develops in most patients
with diabetes ofboth forms. In most patients, however,
only background retinopathy develops, which generally
does not impair vision. Proliferative retinopathy,
particularly in insulin dependent diabetes can cause
blindness, and it makes diabetes the commonest cause
of blindness in people under the age of 60 in Britain.9
Patients with non-insulin dependent diabetes are
particularly prone to develop maculopathy, again with
serious impact on vision. There is also an increased risk
of cataract.

Neuropathy, both somatic and autonomic, also
occurs in diabetic patients. This has particular effects
on legs and feet. Sensation is diminished, and this can
lead to ulceration and, generally in combination with
peripheral vascular disease, gangrene and the need for
amputation. Finally, macrovascular disease in the
form of ischaemic heart disease, stroke, and peripheral
vascular disease is two to five times more common in
diabetic patients than in the general population and,
indeed, is the main cause of premature death in
diabetes. 10

ACUTE COMPLICATIONS

Diabetic patients may also have acute complications.
Diabetic ketoacidosis is an important cause of death in
diabetic subjects aged under 50' and mortality rises
sharply with age.21 Hypoglycaemia is also common,
particularly in insulin dependent diabetes. Mild
hypoglycaemia occurs with monotonous regularity, on
average one episode every two weeks, whereas episodes
requiring admission to hospital occur at a rate of 0 1
admission per patient year."3 Even mild chronic hypo-
glycaemia may cause subtle neurological damage.
Recently there has been emphasis on young patients
dying of nocturnal hypoglycaemia-the "dead in bed"
syndrome-which is rare but important as it occurs in
young people.4 In addition, hypoglycaemia is almost
certainly much commoner than previously thought in
non-insulin dependent diabetic patients taking
sulphonylureas and contributes to confusional states in
elderly people. Poorly controlled diabetes also increases
susceptibility to infection.

Diabetes of both types is thus an important cause of
morbidity and death. The economic costs of diabetes
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are about 5% of total NHS expenditure.' This excludes
the costs to families of helping look after their diabetic
relatives and the costs to the country of lost produc-
tivity. The key question is therefore whether diabetes
represents a major cause of avoidable ill health.

POSSIBILITIES FOR PREVENTING DIABETES

Can ill health from diabetes be prevented? This can
be considered on three fronts: primary prevention
(Can diabetes itself be prevented?); secondary preven-
tion (Even if diabetes occurs can the consequences be
prevented?); and tertiary prevention (When the
complications occur can morbidity and death from
these be avoided?).

The Health of the Nation is remarkably vague on
these issues, and indeed gives little attention to
primary prevention. Insulin dependent diabetes is
predominantly an autoimmune disease, and current
work suggests that remission can be induced in some
patients with drugs such as cyclosporin if they are
started within six weeks of clinical presentation.'5
More specific drugs are needed, but when these are
developed genuine preventive approaches can be tried
by identifying patients during the long prodromal
period of the disorder. Prevention of non-insulin
dependent diabetes is probably more important in
overall public health terms. As mentioned in the
consultative document the condition is associated with
obesity. Equally important is its strong association
with physical inactivity.'6 17 Both of these are theoretic-
ally amenable to changes in lifestyle. In the long term
more emphasis must be given to primary prevention as
the only truly effective way to deal with the disorder.

Currently secondary prevention represents the main
method ofattack. Certainly the acute complications are
avoidable, largely through education. Avoiding the
long term complications is more difficult. The green
paper baldly states that "blood glucose must be
controlled and maintained within normal levels." This
is oversimplistic. Although much indirect evidence
supports the view that such an approach will prevent
the development of the specific complications, the
results oftwo long term trials currently under way, the
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The British Diabetic Association recognises the importance of
education in preventing complications

diabetes control and complications trial in insulin
dependent diabetes'8 and the United Kingdom pro-
spective diabetes study in non-insulin dependent
diabetes,'9 are required to provide definitive proof. It is
not known, for example, precisely what the threshold
of blood glucose concentration is; normoglycaemia
may not be necessary. It is also not known why some
people never develop the complications despite poor
glycaemic control. Moreover, there is no good evidence
that glycaemic control is related to the main killer in
diabetes, macrovascular disease. To prevent macro-
vascular disease efforts are needed to attack the
known risk factors such as smoking, hypertension,
dyslipidaemia, obesity, and physical inactivity that
often accompany diabetes, particularly the non-insulin
dependent form.20

Despite these caveats it should be emphasised that
effective interventions are available. For non-insulin
dependent diabetes diet forms the cornerstone of
therapy, with a "healthy diet" aimed at maintaining a
normal body mass index being the ideal. Exercise is
also valuable when possible. Drugs such as sulphonyl-
ureas and metformin are also helpful when diet fails
and insulin is of course also available. In insulin
dependent diabetes insulin is indispensable. It is
effective in that near normoglycaemia can be obtained,
particularly with multiple daily injections, which have
been eased by the availability of injection pens. None
the less, absolute normalisation of metabolism is rarely
achieved, partly because of the non-physiological
injection route and partly because of the variability of
absorption of insulin and imperfections of available
insulins.21 All these treatments are greatly aided by self
monitoring of blood glucose concentration. In general,
certainly by comparison with many other disorders,
effective intervention is available for most patients,
although further developments are needed.

Tertiary prevention is also relevant and possible.
Sight threatening retinopathy can be treated effectively
with laser therapy. The progress ofnephropathy to end
stage renal failure can be slowed bymeticulous attention
to control of blood pressure and a low protein diet.
Neuropathy is more problematical, but it has been
shown that amputation rates can be decreased con-
siderably through good chiropody and education.22
Less has been achieved for stroke and myocardial
infarctions, although measures applicable to non-
diabetic patients, such as stopping smoking and treat-
ment of dyslipidaemia and hypertension, will be just as
important if not more important in the diabetic
person.

Overall the balance is undoubtedly in favour of
diabetes being included as a key area. It is a clearly
defined condition with serious long term sequelae
which have a major impact on up to 1 million people
and, inevitably, their friends and families as well as
being a high cost to the NHS. In addition, by contrast
with almost every other suggested key area care of
diabetic patients is discrete, definable, and organised.
There is an active patient organisation with more than
140 000 members (the British Diabetic Association).
Every district has a diabetes service, and all but 17 have
a specialist diabetologist. Diabetes liaison nurses are
widespread and minimum requirements for care have
been established.23 Diabetes has been targeted by
general practice as a major area of interest, and WHO
Europe is leading a campaign to diminish the adverse
health impact of diabetes. The Royal College of
Physicians is coordinating the production of manage-
ment protocols and, together with the diabetic associ-
ation and the King's Fund, is examining audit and
outcome measures. The Department of Health has
already funded a study into the cost effectiveness of
different methods of screening for retinopathy.24 There
is thus already considerable activity and a powerful
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infrastructure is in place; this should allow the easy
transition of diabetes into a key area for action under
the government's strategy.

Setting targets
Targets are obviously needed. One set was produced

in 1989 at a meeting organised by WHO Europe and
the European region of the International Diabetes
Federation: the St Vincent Declaration.25 Some of
these are quoted in the consultative document (box).
They suffer in part by being stated as proportional
rather than absolute changes. None the less, these are
reasonable aims. The consultative document, however,
states that we do not have the baseline information, so
that it is not possible to monitor the targets. This is a
typical negative approach. It should be possible to
establish rather quickly the numbers of diabetic
patients going blind; requiring laser therapy; develop-
ing end stage renal failure; or having amputations,
strokes, peripheral vascular disease, and heart attacks
in targeted health regions if not in the whole country.
The government also suggests some proxy targets

(box). The target relating to free eye tests for diabetic
patients is a little odd as most diabetic clinics already
screen for retinopathy with a camera or by direct
funduscopy. These proxies are a little woolly in
concept and are in danger of confusing process with
outcome, although good practice in process is likely to
aid outcome. There are other possible short term
targets which should be included such as numbers of
admissions to hospital for diabetes related causes;
average glycaemic control; and proportion of patients
reviewed in hospital or general practice a minimum
number of times a year.

Overall it would seem wise to adopt the St Vincent
Declaration, which includes many other suggestions
relating to education and training, in the first place and
to capitalise on the rapid progress being made by the St
Vincent Declaration working group in the production
of protocols, guidelines, and, in particular, standard
computerised records. The criterion of setting
challenging but achievable targets that can be moni-
tored though appropriate indicators can certainly be
met for diabetes, although further work in the short
term will be needed.

Strategy for reaching the targets
The key to reaching the targets is improvement in

the organisation ofcare. Much groundwork has already
been done, and the minimum requirements for diabetes
care in hospital based services have been published.23

Proposals for general practice based care are less
clear, and there is a real danger that some patients will
be kept in general practice and not receive optimal or
even minimal care because of the new funding arrange-
ments. Nevertheless, it should be possible for district
diabetes committees, which already exist in many
regions, to agree on establishing a district register,
protocols, minimum standards, audit concepts, etc.

Barriers to achievement
The major problem is finance. If more diabetic

patients are found and those currently receiving little
or no care start to receive appropriate care the patient
load will increase by 50% or more. More staff will be
required, particularly diabetes nurse specialists and
dietitians for education. We are also well short of the
previously stated target ofone diabetologist per 100 000
population.23 We will also need more chiropodists,
better eye screening facilities, and more capacity
to deal with renal failure and sight threatening retino-
pathy. Audit and measurement, recording, and assess-

Targets suggested by government for
diabetes

The government would welcome views on the
feasibility of adopting the targets agreed in the
St Vincent Declaration:

* To reduce new blindness due to diabetes by one
third or more
* To reduce by one half the rate of limb amputation
for diabetic gangrene
* To achieve a pregnancy outcome in diabetic women
similar to that of non-diabetic women
* To reduce the numbers of people entering end stage
diabetic renal failure by at least one third
* To cut morbidity and mortality from coronary heart
disease in people with diabetes by vigorous
programmes of risk factor reduction.

Additionally, it is known that certain service activities
are likely to produce good health outcomes. Until the
information becomes available to use the outcome
measures in the St Vincent Declaration service
activities could be measured as a proxy for health
outcomes.
Examples are:
* The proportion of general practices within a family
health services authority area that follow protocols
agreed locally between hospital clinicians and primary
care staff for providing services to people with diabetes
* The proportion of people with diabetes screened,
within a given period, for the long term complications
of diabetes
* The proportion of people with diabetes who have
received a free NHS eye test in the preceding year.
(This should eventually be superseded in time by a
specific diabetic retinopathy screening programme for
all those at high risk.)

ment of outcomes will also consume resources. In the
long term there will be savings, but with current
methods of health service funding only short term
expenditure is taken into account. A real increase in
available funds will be needed; already staff cuts have
been threatened in hospital based services for financial
reasons and on the spurious grounds that diabetes is a
primary health care disorder.

Other problems exist. Diabetes registers are needed
throughout the country and will take time to establish.
District policies need to be agreed and decisions made
about which patients should be cared for in which
setting. Monitoring of general practice and hospital
services will be needed to ensure that minimum
standards are being met. None of these problems are
insurmountable provided that resources are available,
and this must be the biggest question mark.

Conclusion
Diabetes is an excellent example ofa chronic disorder

for which preventive measures have an important role
in long termoutcome. It is an increasing problem, with
at least 1 million people affected, and a major cause
of blindness, renal failure, amputation, and premature
cardiovascular disease. It fulfils all the criteria set down
for inclusion as a key area. New resources will,
however, be needed if the stated objectives are to be
met.
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Late complications of undetected urethral stricture after cardiac
surgery in a child

M A Johnston, D A Hughes, A F Azmy

Urethral strictures in children after cardiac surgery
have been reported from this centre.' Urinary catheters
are used in the perioperative period for monitoring
urinary output. The incidence of stricture formation
was estimated as 2-7%. Similar findings have been
recorded in adults.24 The children who developed
strictures had symptoms of urethritis after removal
of the catheter. Strictures were detected early and
responded successfully to urethral dilatation or
urethrotomy with no long term complications. '

Since the original report' we had seen no further
cases until the following child presented with renal
impairment.

Case report
A 13 year old boy- presented to his general practi-

tioner with a history of anorexia, vomiting, and weight
loss. At the age of 4 years he had had a repair of a
congenital ventricular septal defect and prolapsing
aortic valve cusp. A urethral catheter had been inserted
for monitoring urinary output and left in situ for three
days postoperatively. The child had complained of
dysuria and strangury after removal of the catheter.
These symptoms had settled after a short course of
antibiotics. Two months later he had had another
episode of dysuria, which resolved spontaneously. He
had not complained of any further urinary tract
symptoms during his subsequent follow up at the
cardiac clinic.
At consultation at the surgical outpatient clinic at

our centre direct questioning of the patient elicited that
he had difficulty in passing urine and that the urinary
stream was poor. Examination showed a pale and
lethargic child with a urinary bladder palpable to the
level of the umbilicus. Results of investigations were a
haemoglobin concentration of 103 g/l, blood urea
concentration 23-3 mmol/l, plasma creatinine concen-
tration 226 [imol/l, creatinine clearance 27 ml/min,
and chromium EDTA clearance 22-0 ml/min. Renal
ultrasonography showed a grossly distended bladder,
bilateral hydronephrosis, and hydroureter. A mic-
turating cystogram showed a stricture of the

membranous urethra and dilatation of the posterior
urethra. Cystoscopy confirmed the presence of a short
stricture, which responded initially to urethral dilata-
tions. After six months he was passing urine satisfac-
torily and chromium EDTA clearance was 65 ml/min.
At nine months, however, the patient reluctantly
declared further dysuria, loin pain, and poor urine
stream. Creatinine clearance had fallen to 18 ml/min
and renal ultrasonography showed a dilated renal tract.
Because of the deterioration of renal function vesi-
costomy was performed. Renal function began to
improve, and when last seen his creatinine clearance
was 50 ml/min.

Comment
Urethral strictures after cardiac surgery occur

mainly in adults but rarely in children. Poor tissue
perfusion concomitant with serious congenital cardiac
anomalies together with secondary urinary infection in
the presence of a urethral catheter are significant
contributory factors. Although the incidence of
urethral strictures is small, if they go undetected they
may lead to serious deterioration of renal function.
Our patient did not have urine flowmetry as he was

in retention with overflow incontinence at the time
of admission. Urine flowmetry is considered an
important part ofthe management ofvoiding disorders.
Flowmetry must be performed in any child with a
voiding problem after catheterisation. The free flow
curve gives good clues to the underlying problems. A
normal free flow curve and no residual urine exclude a
severe voiding abnormality. An intermittent curve due
to an irregular or interrupted stream may occur in cases
of voiding by abdominal straining or in cases of
functional voiding disorders.5 In cases of an abnormal
free flow curve or when there is a large residual
urine volume full urodynamic assessment should be
performed.6
Young boys may be rather shy in mentioning

symptoms related to their genitals. This child, despite
having great difficulty on micturition, did not mention
the problem to his parents or to his general practitioner
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