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Summary and implication of the research review

The prevalence of type 2 diabetes has been increasing in Scotland, due to
increases in overweight and obesity, and decreasing levels of physical activity, as
well as the changing demographic structure of the population.

People can have type 2 diabetes, and be coming to harm because of it, without it
being diagnosed. This may apply to perhaps 20% of cases — over 30,000 people
- in Scotland. They may have diabetic complications such as eye disease by the
time they are diagnosed, or may suffer a heart attack, without any warning.
Population screening for type 2 diabetes could detect many of these people.

In addition to diabetes, the condition of impaired glucose tolerance (IGT), where
blood glucose levels are higher than normal but not yet at diabetic level, is of
public health importance. This is because the risk of cardiovascular disease is
almost doubled in people with IGT compared to people with normal glucose
tolerance (NGT), and because many people with IGT will go on to develop
diabetes. IGT causes no symptoms.

In terms of absolute numbers of heart attacks, IGT is a greater problem than
diabetes, because although the risk of heart disease is somewhat higher in
diabetes, there are far more people with IGT than with undiagnosed diabetes.
Depending on which screening strategy was used, and what cut-off levels were
used, population screening for type 2 diabetes would find more, or far more,
people with IGT than with diabetes.

Screening of the whole population is not justified. Hence the first stage in
screening would be identification of people at high risk by data held on general
practice computer systems. Those at high risk would then have a blood glucose
test. Risk would be based on age, BMI, and the presence of other metabolic
conditions, such as hypertension.

Second stage. There is no perfect screening test for diabetes, but there is
increasing data to support the use of HbA,. which is logistically easier to use than
fasting blood glucose or oral glucose tolerance tests.

An HbA;. of 6.5% or over indicates diabetes, but needs to be confirmed by a
second test, such as a second HbA;; or a fasting PG

HbA;. of 6.0% or over, but under 6.5%, is associated with a high risk of
progression to diabetes, and such people should be followed up with annual
testing.



The use of HbA;. alone remains somewhat controversial, and so it should be
recommended that the third stage should meantime involve both HbA;; and FPG.
The added value of FPG can be reviewed in the light of experience.

Hence we recommend screening in three stages: first by risk factors; then by
testing with HbA,.; and then for those with levels over 6.0%, repeat HbA,. and
FPG.

Those found to have undiagnosed diabetes would be advised to lose weight and
increase physical activity. They might also be treated for higher than desirable
blood cholesterol and blood pressure. Some patients might need glucose lowering
drug treatment soon after diagnosis. Metformin is the drug of first choice on
grounds of safety, efficacy and cost.

Those found to have IGT would receive similar advice, aimed at reduction of
cardiovascular risk, but also at reducing progression to diabetes. This should
include a period of intensive lifestyle education on diet and physical activity.
Weight loss is the main key to success.

The main problem is that we know what people should do to prevent diabetes, but
not how to persuade them to do it.

A recent cost effectiveness analysis reported that a policy of rapidly (by one year)
moving those with impaired glucose tolerance who do not adhere to lifestyle
intervention on to metformin therapy is cost effective in preventing diabetes.
Those with IGT should be monitored, probably annually, for progression to
diabetes.

For the prevention of diabetes, a combined approach of the medical model
(screening, detection and treatment of individual people with lifestyle intervention)
and the public health model (changing the behaviour and risks of the population
by public health measures, such as promoting health eating and physical activity,
and hence weight control) is required.

At present within Scotland there is little systematic screening for diabetes. Most
screening activity for diabetes appears to be ad hoc or as part of programmes,
such as the Keep Well programme, that targets specific but small sections of the

population.



Chapter 1 Background and aims

At the present time in Scotland there is no systematic screening programme for diabetes.
The UK National Screening Committee (NSC) has reviewed its policy on screening for type 2
diabetes at intervals. The last review was in July 2006." That review considered a Health
Technology Assessment Report that included a comprehensive literature review and
economic modelling pertaining to screening.? The HTA report found that the case for
screening for undiagnosed diabetes and for impaired glucose tolerance, while still not
meeting all the criteria of the UK National Screening Committee, is becoming stronger
because of greater options for the reduction of cardiovascular disease and because of the
rising prevalence of obesity, and hence of type 2 diabetes.

In 2008, the NSC recommended the introduction of a Vascular Risk Management
Programme in which “the whole population would be offered a risk assessment that could
include, among other risk factors, measurement of blood pressure, cholesterol and glucose.”
The NSC concluded that: ‘“targeted screening for T2DM was feasible but should be
undertaken as part of an integrated programme to detect and manage vascular risk factors in
certain subgroups of the population who are at high risk of T2DM.” °. This policy
acknowledges that the relationship between glycaemia and cardiovascular disease (CVD) is
a continuous one, and therefore the detection of IFG and IGT, in addition to the detection of

diabetes, is an important component of CVD prevention.

The Scottish Diabetes Group therefore asked the Scottish PHN to address current public
health issues in type 2 diabetes, including screening for undiagnosed diabetes. This is the
subject of Chapter 3.

If we screen for diabetes, we will, depending on the screening strategy used and cut-offs
chosen, identify more people with lesser degrees of hyperglycaemia, such IGT, than with
type 2 diabetes. Before a screening programme is started, we should therefore consider
how best to manage such people. Chapter 4 considers how to prevent or reduce
progression to diabetes amongst people with IGT.

Consideration of the treatment of diagnosed type 2 diabetes is outwith the remit of this report
but is covered by SIGN 116.* In Chapter 6, we provide a brief summary of current issues,
and refer readers to other sources of information.



This report does not address prevention of obesity, which is the subject of another ScotPHN
review. We have not reviewed the evidence from scratch, but have relied mainly on two HTA
reports, produced for the Department of Health (England) and the National Screening
Committee by the Aberdeen Health Technology Assessment Group. The first of these was
on screening for type 2 diabetes # and the second was on prevention of diabetes in people
with IGT (HTA monograph, in preparation). The Aberdeen HTA group has reviewed studies
published since these reports were done, to update the evidence base. Any new evidence is
highlighted in this report.



Chapter 2 Introduction

Definitions

The only constant feature of diabetes is a raised blood glucose level. There may or may not
be any of the classical symptoms, such as the passing of larger volumes of urine, and thirst.
Many people with type 2 have no symptoms when diagnosed. The key feature of the
classification is that the diagnosis of diabetes was based on the level at which the risk of
retinopathy started. At the risk of a little over-simplification, people with glucose levels below
the threshold did not get retinopathy; those with levels above the threshold were at risk of
retinopathy, with the risk increasing as glucose levels rose further. This was based on three
studies, described in the report of the ADA’s expert committee.’

Most people with diabetes die from heart disease. However, the risk of that increases at
lower levels of hyperglycaemia than diabetes. So for public health purposes, we should
perhaps supplement the definition of diabetes by also defining cardiovascular risk.

There are two main types of diabetes:

1) Type 1 diabetes, formerly known as insulin-dependent diabetes, is not addressed in
this report. It has been being considered by the Short Life Working Group on Type 1
Diabetes, set up by the Scottish Diabetes Group.

2) Type 2 diabetes has been mainly a disease of older people, usually associated with
overweight or obesity. About 90% of people who develop type 2 diabetes are
overweight or obese. Physical inactivity also plays a part. There is often a strong
family history.®

A recent study examined the incidence of type 2 diabetes and concluded that about 90%
could be avoided by adherence to five lifestyle factors:

e physical activity

e a healthy diet

e body mass index (BMI) under 25kg/m2

e not smoking

e moderate alcohol consumption



That study ” was in people over 65 years of age, but similar findings have been seen in all
age groups. Similar findings were reported from the Finnish Diabetes Prevention Study.®
Participants were divided into six groups according to how many lifestyle goals were
achieved, so that group 5 achieved all and group 0 none.

Table 1 shows the incidence of diabetes for each group, expressed as a ratio to group 0.

Table 1 Success scores and hazard ratios for diabetes in the Diabetes Prevention
Study

Success

score Hazard ratios

0 1.00

1 0.85 (0.57-1.28)
2 0.66 (0.40-1.09)
3 0.69 (0.38-1.26)
4-5 0.23 (0.10-0.52)
test for trend p=0-0004

There are two conditions in which blood glucose is above normal but below the diabetes
range:

e those with fasting glucose above the upper limit of normal (6.1 mmol/l) but below 7.0
mmol/l; this group is said to have impaired fasting glucose (IFG). This is the
European definition. In the USA the cut-off for IFG is 5.5 mmol/l. The European
definition omits a group with FPG above normal (up to 5.4 mmol/l) but below 6.0.

e those with the post-load level above 7.8 mmol/l but under 11.1; this group is
described as having impaired glucose tolerance (IGT).

These conditions are often referred to as “pre-diabetes” but this term is somewhat misleading
because under half go on to get diabetes. However those with IGT are at considerably

increased risk of vascular disease compared to people with normal glucose tolerance.

Prevalence
The increase in reported prevalence of type 2 diabetes depends on a number of factors,
including:
e anincrease in the incidence of type 2 diabetes, related to rising levels of overweight
and obesity: Data from the Framingham study show that almost all the US increase in
diabetes prevalence is in the obese category®



e demographic change — half of all people with diabetes are over 65 years of age, so
an increase in the number of people over that age will increase the prevalence of
diabetes

e a fall in the age of onset of type 2 diabetes — people getting it earlier in life, probably
because of earlier weight gain and reduced physical activity compared to previous
generations®

e changes in the definition of diabetes, with the diagnosis made at a lower level of
fasting plasma glucose

e Detter survival with diabetes because of improved control of blood glucose, blood
pressure and cholesterol level

e more complete recording of diabetes on GP computer systems

e Detter detection of undiagnosed diabetes by opportunistic case-finding or practice-
based screening, linked with greater public awareness of diabetes. (But not in
Scotland, by organised population screening — see Chapter 5).

A particular concern is that the age of onset of type 2 diabetes may be falling. This could
increase the prevalence of the long-term complications of diabetes, such as renal disease. It
takes about 20 years duration of diabetes before renal disease starts to cause significant
incidence of renal failure, and in the past when onset was later in life, people with type 2
diabetes died of other causes before they could develop end-stage renal failure.
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Figure 1 shows the prevalence of type 2 diabetes as identified on the Scottish Care

Information — Diabetes Collaboration population based register in May 2008, by age band

and sex.
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Figure 1 Prevalence of type 2 diabetes (GRO population)
(Source: Scottish Diabetes Research Network epidemiology group)

A project to estimate the future number of people with diabetes in the Highland Region (G

Cramp, Public Health, NHS Highland, unpublished) considered the effect on future

prevalence if the prevalence of obesity continued to rise. As shown in Table 2 below, if that

is the case, the rise in the prevalence of diabetes will accelerate.
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Hence it is quite probable that the prevalence of type 2 diabetes will rise by 50% over the
next 10 years. This would mean about another 100,000 diabetic people in Scotland.

Figure 3, also from the Highland study, shows increases in the consultation rate for diabetes
in general practice from Continuous Morbidity Recording data. The number of consultations
per 1000 practice population has increased from 24 to 39 over five years, an increase of over
62%. This is likely to be an underestimate of activity in primary care, as people with diabetes
will often see the practice nurse rather than the general practitioner. The rise is greater than
expected from the rise in prevalence alone, but probably reflects other factors, such as
measures to improve glycaemic control, earlier introduction of insulin treatment and

intensified treatment of hypertension and dyslipidaemia.
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Figure 3 Increases in the consultation rate for diabetes in general practice from
Continuous Morbidity Recording data — Highland region

Similar findings were reported by ISD, based on the Practice Team Information data, with a
rise of about a third in the numbers of people consulting a GP or practice nurse, from an
estimate of 150,673 in 2003/4 to 199,747 in 2007/8.

The prevalence of type 2 diabetes is closely linked with that of overweight. The proportion of

the population which is overweight or obese (BMI 30 or over) has been increasing in recent

years.
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Table 2 shows that the prevalence of obesity has been rising in Scotland.

Table 2 Obesity amongst Scottish adults: % with BMI over 30, ages 16 to 64

1995 1998 2003
Men 16% 19% 22%
Women 17% 21% 24%

Similar trends are seen in children.

Table 3 Overweight and obesity in children: age range 2-15 based on BMI centiles

2003

Boys Girls
Overweight 16.7 16.1
Obese 18.0 13.8
Both 34.7 29.9

The importance of body mass index in the incidence of type 2 diabetes is shown in the

following graph. There is a close relationship between BMI and the incidence of type 2

diabetes, and it is worth noting that it starts well below the obesity range.

Figure 4 Age-adjusted incidence rates of diabetes as a function of baseline BMI in 30-

55 year olds (both sexes) — (based on data from Ford 1997'°)
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Chapter 3 Screening

This chapter is based mainly on a Health Technology Assessment Report.?

It is known that a proportion of people with type 2 diabetes are undiagnosed. In the age
group 52-79, the English Longitudinal Study of Ageing (ELSA)'" in 2004/5 found that almost
20% of those with diabetes were undiagnosed, with a higher percentage in men (22%) than
women (12%). The overall prevalence was 9.1%, with 1.7% undiagnosed. Predictors of
undiagnosed diabetes included BMI, waist circumference, systolic blood pressure and
triglycerides. Diagnosis was based on a single FPG=7.0 mmol/l and would therefore miss

those whose diabetes is manifested mainly by post-prandial hyperglycaemia.

The authors of the ELSA study note that the proportion undiagnosed has fallen, and attribute

this to increased opportunistic screening in general practice.

The results from the pilot screening programme in England support this, with an overall
prevalence of 4.08%, including 0.54% undiagnosed though uptake of screening was only
61%.'2

Blood glucose levels can rise to diabetic levels with few or no symptoms. Sometimes, by the
time people are diagnosed with diabetes, they have developed complications such as
retinopathy, due to an effect of diabetes on small blood vessels (microvascular disease).
However the main risk to health in undiagnosed type 2 diabetes is an increased risk of
cardiovascular disease, in particular ischaemic heart disease (IHD), because of damage to
the arteries (macrovascular disease). Early detection of diabetes would lead to measures to
reduce the risk of heart disease, such as the use of statins to lower cholesterol, and
treatment to reduce blood pressure, as well as reduction of blood glucose levels, initially by

diet and exercise, and supplemented with hypoglycaemic drugs if necessary.

In the ADDITION-Cambridge study, high proportions of people with screen-detected diabetes
had risk factors for cardiovascular disease.”® Almost all were overweight or obese (mean
BMI was 32.5); 86% had hypertension, 75% had dyslipidaemia, and many of those with
hypertension and dyslipidaemia were not well controlled. Hence, those detected by
screening form a group in which CVD risk can be reduced by combined treatment.

Microvascular disease, such as retinopathy, is specific to diabetes. However, the

macrovascular disease seen in diabetes is broadly the same disease as seen in people
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without diabetes. The difference in diabetes is an increased risk, and a more diffuse
distribution of arterial disease. The distribution means that diabetic people with heart
disease are more likely to need coronary artery bypass grafting than angioplasty, compared
with those without diabetes, who require coronary revascularisation. They are also more
likely to die after a heart attack than people without diabetes.

An important issue when considering whether there should be screening for diabetes is that
unlike with retinopathy, the increase in cardiovascular risk starts below the level of blood
glucose used to define diabetes. So, if reduction of heart disease is one of the aims of
screening, then we should consider screening not just for diabetes, but for IGT as well. The
risk of cardiovascular disease in IGT is slightly less than with type 2 diabetes, but the number
of people with IGT is much higher than those with undiagnosed diabetes, and so the

cardiovascular population impact of IGT is much greater than of undiagnosed diabetes.

The importance of large vessel disease can be seen in the endpoints reported in the UK
Prospective Diabetes Study (UKPDS).'* The majority of adverse events were due to large

vessel disease.

If we are considering screening based on risk factors (see below), then those in the UKPDS
who were overweight (defined as more than 120% ideal body weight for height) may be more
similar to those who would be found by screening. Table 4 shows the numbers of end-

points in the control group.' They are dominated by large vessel disease.

Table 4 Endpoints in the overweight UKPDS group — controls only (N=411)

Endpoint Number
Macrovascular

All IHD (MI, heart failure, angina) 121
Stroke 25
PVD 11
Microvascular

renal failure 3
blind in one eye 13
vitreous haemorrhage 3
Photocoagulation 36
all macrovascular 157
all microvascular 52
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The risks of cardiovascular disease in those with IFG and IGT have been reported to be
higher than in people with normal glucose levels. Table 5 shows results from the DECODE

meta-analysis.

Table 5 Relative risks of mortality in IFG and IGT compared to people with normal
levels

Fasting and 2-hour glucose levels both 1.0

normal

IFG - raised FPG but 2-h normal 1.18 (0.99 10 1.42)
IGT alone —raised 2-h but normal fasting 1.56 (1.33 t0 1.83)

(Source: Balkau 2004'°)

Hence IFG alone, without IGT, is associated with a slight increase in mortality (though
confidence intervals overlap with no increase), but IGT carries more risk, possibly as a
consequence of stronger associations with hypertension and dyslipidaemia than for IFG.

Similar findings were reported from a meta-analysis by Coutinho and colleagues of 20
studies examining cardiovascular mortality (19 studies) or morbidity (4 studies).!” A fasting
glucose level of 6.1 mmol/l carried 1.3 times the risk of the reference one of 4.2 mmol/l; a 2-
hour glucose of 7.8 mmol/l carried a relative risk of 1.6 compared to a 2-hour level of 4.2

mmol/l.

A very large (698,782 people) study also found that IFG had little effect on cardiovascular
risk, with relative risks of 1.11 for the 5.6 to <6.0 mmol/l range and 1.17 for the 6.0 to 6.9
mmol/l range."®

More recent work has suggested that the excess risk from IGT is lower than previously
thought. A meta-analysis by Sarwar and colleagues reported a relative risk of 1.05 for every
1 mmol/l increase in post-load glucose.” They found a stronger link between HbA;. and
coronary heart disease, with a relative risk (RR) of 1.2 for every 1% rise in HbA.

The meta-analysis included early data from the AusDiab study, but at a time when there
were only 31 CHD cases. A later paper from AusDiab reported a linear relationship between
HbA,, and CHD mortality, with the risk at HbA,. 6% being double that at 4.5%.2° Not included
in the meta-analysis was the Edinburgh artery study, where isolated post-load
hyperglycaemia conferred little increase in cardiovascular risk.”’
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The Hoorn study from the Netherlands found the reverse — post-load hyperglycaemia in the
IGT range was associated with an RR of 1.48, but the number of events was small and the
95% Cl was 0.7 to 3.2.2 FPG in the IFG range was associated with a RR of 1.4, but after
adjustment for hypertension and lipids etc, the RR was reduced to 1.07 (the same
adjustment reduced the IGT RR from 1.9 to 1.48).

In the Rancho Bernardo study, the risk of cardiovascular mortality was increased in women
with isolated post-challenge hyperglycaemia (age adjusted hazard ratio (HR) 2.6 and 95%
confidence intervals 1.5-4.8), but not in men (HR 0.7, 95% Cl 0.3-1.6).2°® The point estimates
for Edinburgh Artery Study participants were similar with odds ratios for cardiovascular
mortality of 2.7 (0.6-11.6) for women and 0.8 (0.09-6.7) for men.?' However a Paris study
found that the heart disease mortality rate in men with normal fasting glucose but IGT was
three times that of those with normal glucose tolerance.?* IGT is common — it affects 17% of
Britons aged 40-65 years.?

Unlike with retinopathy, there is no sudden inflexion in the risk curve for cardiovascular
disease according to blood glucose levels, but rather a continuum of risk. Indeed, even
within what is regarded as being the normal range, higher blood glucose levels have higher
IHD rates. In the EPIC study in Norfolk, the relationship between HbA,, and cardiovascular

risk started well within the non-diabetic range.?**’

Table 6 EPIC study — relative risks by bands of HbA,,

HbA . relative risk of cardiovascular disease
<5% men women
1.0 1.0
5-5.4% 1.23 0.89
5.5-5.9% 1.56 0.98
6.0-6.4% 1.79 1.63
6.5-6.9 % 3.03 2.37
> 7% (newly diagnosed 5.01 7.96
diabetes)
prior diabetes 3.32 3.36

The same applies to peripheral vascular disease. Muntner and colleagues® report data from
the 1999-2002 NHANES survey. The figures below are after multivariate adjustment.
Peripheral vascular disease was defined as an ankle/brachial blood pressure ratio under 0.9.
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Table 7 NHANES - relative risks of PVD by bands of glycated haemoglobin

Glycated Hb Relative risk of peripheral arterial
disease

<5.3% 1.0

5.3-5.4 1.41

5.5-5.6 1.39

5.7- 6.0 1.57

However, confidence intervals were wide and only the last figure had a 95% CI which did not

overlap with 1.0.

Decision point

Hence, if one aim of screening is to reduce heart disease, we should look not only for
diabetes, but also for non-diabetic hyperglycaemia (NDH). Even if we did look only for
diabetes, we would identify many with NDH.

The aims of treatment might be:

1. For those with definite diabetes, reduction of the risk of retinopathy and nephropathy,
by reduction of plasma glucose to normal, initially trying diet and exercise, but using
drug therapy when indicated.

2. For those with plasma glucose levels in the IFG and IGT ranges, prevention of
progression to diabetes, by diet and exercise, or by drug therapy if indicated.

3. For all of the above, measures to reduce cardiovascular risk, by measures other than
the glucose control ones already mentioned, such as qualitative improvements in diet,
aspirin, cholesterol-lowering measures (such as statins), blood pressure control, and

anti-obesity measures.

It also has large implications for workload and costs. There may be about 0.5 to 1% of the
population with undiagnosed diabetes, but there may be 10% with IGT. Before any screening
was started, there would need to be careful planning of workload, involved in both screening
and follow-up. Screening might be introduced in a phased manner in order to avoid overload.

Screening strategies
Organised screening would be a three-stage process (see HTA report on screening for
rationale), with the first stage being selection from the general population (using general

18



practice registers) of those likely to be more at risk than average, the second being testing of
blood glucose levels, and the third being confirmation of raised blood glucose level.

Testing only people who are at higher than average risk means that a higher proportion of
those who will be tested for glucose will be positive; the number needed to screen to detect
each true positive will be lower, and the whole programme will be more cost-effective.

Risk factors.
1. Age is always a key factor, because the risk of type 2 diabetes increases steeply with
age. The cost-effectiveness of screening will be lower at younger ages since the
number needed to be screened to find each case will increase, and also because the

event rate from cardiovascular disease will be lower.

However, although the prevalence of diabetes is greater in the older age groups, the excess
mortality may fall. Tan and colleagues found that in men diagnosed with type 2 diabetes
over the age of 65 in Tayside, there was no excess mortality compared to the general
population.?® The situation in women was different, with a relative risk of death of 1.29 (1.15-
1.45). The implication of this might be that if the main aim of screening is to reduce heart
disease mortality and morbidity, screening for diabetes in men should not include the over
65s. However if the aim is to detect undiagnosed diabetes, we should screen older age
groups — perhaps to age 75.

The age at which screening should start has been debated. Kahn and colleagues modelled a
range of screening strategies based on a US population, starting at ages 30, 45 and 60, or at
diagnosis of hypertension, and found that the lowest costs per QALY were obtained by
starting at age 45 or at diagnosis of hypertension, and screening at 3-or 5-yearly intervals.*

In practice, the age at which screening will start in Scotland will be determined by the

Government’s decision on vascular screening.

2. Body mass index is the second factor. It reflects overweight and obesity. The risk of
type 2 diabetes is greatly increased by excess weight. But there is also a link with the
distribution of body fat, with abdominal (especially visceral) fat distribution carrying a
higher risk. Waist measurement could be used as a risk factor — for example more
than 40 inches in men or 35 in women. However, waist data are unlikely to be held
on GP computer systems.
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3. Co-morbidities. The risk of diabetes is associated with other aspects of the metabolic
syndrome such as hypertension and hyperlipidaemia, and with the presence of
vascular disease, such as peripheral vascular disease or ischaemic heart disease.
There will be data on co-morbidities on GP systems, even if just the fact of
prescriptions for anti-hypertensive or lipid-lowering drugs or steroids.

4. Family history of diabetes, or of premature vascular disease or hypertension.

5. Ethnicity is also a predictor, in that some ethnic groups have a higher risk of type 2
diabetes than others, though this is less if adjustments are made for BMI and fat
distribution. In the Manchester survey the prevalence of known diabetes in a poor
inner city area was 8% and 3.7% in European men and women, and 14% and 18.2%
in Pakistani men and women.®' The Pakistani women had higher BMI than the
Europeans — 29.6 vs 27.2 kg/m2 — and a higher waist/hip ratio — 0.88 vs 0.81.
Pakistani and European men had similar BMIs (27.4 and 27.5 kg/m2) but the
Pakistani waist/hip ratio was higher (0.96 vs 0.92; Cls 0.94 0.097 and 0.92-0.94).
However, the most striking differences were in physical activity. The proportions
taking at least 20 minutes of exercise three times a week were 38% and 29% for
European men and women and 7% and 5% for Pakistani men and women. Physical
activity reduces insulin resistance even if there is little or no weight loss.

There are various scoring systems for risk. The Finnish one, FINDRISC includes age, BMI,
waist measurement, physical activity, diet (vegetable, fruit and berry consumption), treatment
for hypertension, any previous hyperglycaemia and family history.** This requires people to
complete a questionnaire. It would be easier if we could use a smaller set of indicators, and

there would be little difference in predictive power since age and BMI provide most of that.*®

One advantage of using a smaller set of risk indicators is that computer systems in general
practices will usually have the necessary data — certainly age, drug treatment, co-morbidities
and usually BMI. They are less likely to have family history, and probably will not have waist
measurements. But it means that the first stage of any screening system could use existing

data at little extra cost.

One scoring system which uses data which should be available on GP systems was
developed by Hippisley-Cox and colleagues.®* It comprises ethnicity, age, sex, BMI,
smoking, family history of diabetes, Townsend deprivation score, treated hypertension,
cardiovascular disease and current use of corticosteroids. It was developed using the
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QResearch database and is known as the QDScore. The authors report ROC statistics of
0.85 for women and 0.83 for men for detection of diabetes

Other scoring systems include the Cambridge Risk Score (CRS), again based on data
available in GP systems.*® Those in the highest quintile of the CRS had 22 times the risk of
diabetes as those in the lowest quintile, and 54% of incident cases were in the top quintile.*®

BMI is probably the single most powerful factor, and other factors may add much less to the
detection rate. A review of risk scores by Witte and colleagues for predicting undiagnosed
diabetes found that a combination of age and BMI was as good as more complex scores.*
However if all the data are on GP systems, then they may as well be used. The Townsend
score is highly correlated with the Carstairs score, since only one of the four variables is
different.

One issue has been raised by Griffin and colleagues and the Dutch Hoorn group. Griffin et al
wondered about the dangers of reassurance in those who have high risk scores, but who do
not have hyperglycaemia — will they feel they are able to persist with unhealthy lifestyles? °
And in the Hoorn study, Spijkerman and colleagues found that the group with high risk
scores, but who did not have diabetes on glucose testing, had a CVD risk almost as high as
those who were glycaemia positive.*” And since there were more of the risk-positive but
glucose—negatives, they had more cardiac events, leading the authors to comment that;

“It may be of greater public health benefit to intervene in the screen positive group as
a whole rather than only in the relatively small group who on subsequent biochemical

testing have an increased glucose concentration.”®’

However a recent study by Paddison, Griffin and colleagues from the Cambridge MRC group
found that people with negative diabetes screening tests were not so reassured that they
would have an adverse shift in health behaviours.*®

In the EPIC-Norfolk study, adding a measure of hyperglycaemia, in this case HbA,;, to the
Framingham risk score, added little to the predictive value for coronary heart disease.*® That
might imply that glucose testing would not be necessary. However, their focus was on
cardiovascular disease, and detection of diabetes would also lead to reduction of

microvascular events, for example by screening for retinopathy.
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The tests for blood glucose include:

e casual (non-fasting) blood glucose

e fasting plasma or blood glucose

¢ glucose tolerance tests, combining fasting and 2 hour levels (OGTT)

e the 50-g glucose challenge test, which has been used mainly for screening for
gestational diabetes

e glycated haemoglobin (HbA;.), which reflects blood glucose over the previous three
months (assuming red blood cells of normal longevity, and in the absence of

haemoglobin variants)

Casual blood glucose is usually discounted because of its variability and poor sensitivity (at
levels which give acceptable specificity).*

The OGTT is expensive and inconvenient (and sometimes unpleasant) and has poor
reproducibility.

The choice of test depends on what we are screening for. Fasting PG is reliable, in the sense
of showing less day to day variability than OGTTs, and will identify people with diabetes and
IFG. However it will miss those with IGT, who have a higher IHD risk than those with IFG.

HbA;.

The ADA Expert Committee (2003) on the diagnosis and classification of diabetes mellitus
summarised the advantages and disadvantages of HbA;, for the diagnosis of diabetes.*' The
Committee listed the advantages as:

HbA. measures average glycaemic levels over a period of 10 weeks or so, and is

therefore more stable than FPG, and especially than 2-h GTT

e fasting is not required, and the test can be done at any time of day

¢ the precision of HbA,, can be as good as that of PG

e HbA,, is the test used for monitoring control of diabetes and correlates well with the
microvascular complications; it may be useful to use the same test for diagnosis and
monitoring

¢ it has been shown by meta-analysis that when using a statistical cut-point of 2 SDs

above the non-diabetic mean value, HbA,; is as good as FPG and 2-h PG in terms of

sensitivity (66%) and specificity (98%).
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The disadvantages were identified as:
e internationally, there had been a profusion of assay methods and reference ranges.
However this can be overcome by standardisation to DCCT assay
e HbA;. may be affected by other conditions which affect the life of the red blood cell;
results may then be misleading. This could be a particular problems in ethnic groups
in which haemoglobinopathy is common
e a chemical preparation for uniform calibration standards had only recently become

available and was not universally available.

However, with the exception of the other conditions, these disadvantages need not apply in a
national screening system which would include quality control measures. There is therefore
a case for using HbA,. as the screening test, particularly in view of its correlation with
cardiovascular risk across a wide spectrum. As mentioned above, Khaw and colleagues
noted that the rise in cardiovascular events with rising HbA,. starts well below the diabetic
range.”” Indeed they point out that when both diabetes and HbA,. are included in the

statistical analysis, HbA;. dominates; as Gerstein argues in an editorial;*?

“the glycosylated hemoglobin level is an independent progressive risk factor for
cardiovascular events, regardless of diabetes status”.

The glucose levels for the diagnosis of diabetes were based on the relationship between
plasma glucose and retinopathy. Recently, a similar study has examined the relationship
between HbA,. and retinopathy.”® Using the presence of moderate retinopathy as the
indicator of diabetes, a diagnostic threshold of 6.1% could be used (the authors suggest
6.6%).

The ADA position statement in January 2010 recommended at cut-off of 6.5% for diagnosing
diabetes, based on retinopathy risk.** They recommended a cut-off of 5.7%, and hence a
range of 5.7 to <6.5%, for identifying those at high risk of diabetes. The arguments in favour
of the 5.7% cut-off were that:
e the 6.0 to <6.5% range misses a lot of patients who have IFG or IGT and who are at
increased risk of diabetes. They cite studies which report that people in the 5.5 to
<6.0% range have a 5-year incidence of diabetes of 12 to 25%
e that unpublished NHANES data show that an HbA,. corresponds to an FPG of 6.1
mmol/l (i.e. IFG)
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e that other unpublished NHANES data show that an HbA;. cut-off of 5.7% has modest
sensitivity (about 40%) but good specificity (81-91%) for IFG and IGT

e that other unpublished analyses indicate that an HbA;. of 5.7% is associated with a
similar risk of diabetes to the high-risk group in the Diabetes Prevention Program.

As always, there is a trade-off between sensitivity and specificity. If we used a low cut-off of
HbA. of 5.5%, there would be more false positives. However, they are at higher risk of
cardiovascular disease than the rest of the population, and would benefit from lifestyle
measures. The only harm might be from the labeling as “pre-diabetic”.

Skriver and colleagues from the Danish arm of the ADDITION Trial, have provided data on
the specificity of HbA..*> A high risk group (identified by questionnaire and then by a second
stage casual BG or HbA;;) had OGTTs, and then the HbA. levels of those with NGT (defined
by OGTT) were examined. Only 0.4% had HbA;. of 6.5% or over; 6.7% had HbA,. in the
range 6.0 to 6.49%, and 93% had HbA. < 6.0%.

Concern has been raised that screening by HbA;; and FPG might pick up different groups.
This was examined by Carson and colleagues using NHANES data, with cut-offs on 6.5% for
HbA,. and 7.0 for FPG.*® There was some disagreement between the tests, but 96% were
not diabetic by both, and 1.8% were diabetic by both. In 0.5% of people, diabetes was
diagnosed by HbA,. but not FPG, but 82% of this group had IFG and would be treated
correctly. In the 1.8% diabetic by FPG but not by HbA,., almost half were in the HbA,. range
6.0 to <6.5% and would also be treated.

However there is less agreement between HbA,, and FPG when it comes to diagnosing “pre-
diabetes”. Mann and colleagues, also using NHANES data, compared results using HbA;,
cut-off of 5.7% and FPG of 6 mmol/l.*’ The prevalence of diabetes using the 5.7% level was
12.5%, of whom 9% were negative by FPG. However, almost 5% were positive by FPG but
negative by HbA.. One could speculate that the last group had isolated IFG and hence were
at low risk of cardiovascular disease, whereas the HbA,. positive but FPG negative may
have had IGT.

There is no perfect test. The gold standard test might be the OGTT, but repeated a week
later, because of its imperfect reproducibility. But it is impractical, and as Hanson and
colleagues once pointed out, the emphasis on the OGTT may be part of the reason why so
many people in the USA are undiagnosed.”® A slightly less good test may in practice be
more useful by being applied more frequently. The FPG and the 2 hour test are equally
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useful for assessing the risk of microvascular complications such as retinopathy, but the 2
hour level is better for assessing macrovascular risk, because of the difference in heart
disease risk between IFG and IGT. Glycated haemoglobin has advantages in terms of
convenience, and reproducibility compared to the OGTT or its modified form, the 2 hour PG.
FPG is also more reproducible than the OGTT.

In July 2009 an expert committee appointed by the EASD, IDF and ADA published a report
on the role of the A1C assay in the diagnosis of diabetes.” The key recommendations of
this report were that:
e HbA;. should be used as a diagnostic test for diabetes with a threshold >6.5%
defining diabetes.
e That HbA,; measurement has several advantages (both logistical and technical) over
fasting glucose.
e Individuals whose A1C values are close to the 6.5% A1C threshold of diabetes (i.e.,
>6.0%) should receive demonstrably effective interventions aimed at preventing
progression to diabetes.

e Testing should be by clinical laboratory instruments not point of care instruments.

A cut-off of 6.0% might pick up most people with IFG, but not all. Selvin and colleagues from
the ARIC study reported that an HbA,, cut-off of = 6.5% would detect 49% of those with FPG
of 7.0 mmol/l or over, and a cut-off of 6.0% would detect 75% of those diabetic by FPG. In
the band below (HbA;. 5.5 to <6.0) only 3% were diabetic by FPG.* In this band, the mean
HbA. was 5.7% and mean FPG was 5.8 mmol/l. A cut-off of 5.5% would detect 91% of those
with diabetic FPGs.

Moves towards global standardisation of HbA,, measurement will help.”’ HbA;, has
advantages of not requiring people to be fasting, and its diagnostic accuracy now rivals that
of plasma glucose. However it should be noted that any cut-off will arbitrary because for
vascular disease, there is a continuum of risk, unlike the dichotomy seen with moderate

retinopathy.

There are ethnic differences in HbA,; and the cut-off may have to be adjusted for different
groups. A study from China suggested a cut-off of 6.3%.

We need to distinguish the use of HbA,. for diagnosing diabetes from its value in predicting
vascular risk. In the latter case, it is correct to say that HbA;; is a good predictor of vascular
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risk on its own, but that once other traditional markers of vascular risk such as blood

pressure, smoking, lipids are added, HbA,. gives limited marginal benefit.>

Reservations about the use of HbA1c

Various concerns about reliance on HbA;; as the diagnostic test for diabetes have been
raised. Some of these come from the clinical biochemists, and therefore need to be

recognised.

The Association of British Clinical Diabetologists (ABCD) position statement on using HbA,
for diagnosis (not screening) lists the advantages and disadvantages of using HbA..*®

Advantages Disadvantages

No need for fasting Abnormal haemoglobins
Low biological variability Anaemias

Measure of glycaemia over a period of Ageing and ethnicity

months

Analytical standardisation Residual analytical variations

Each of the first three disadvantages leads to misleading results.

The ABCD choose a range of 5.8 to 7.2% for intermediate hyperglycaemia, and recommend
another test, such as FPG or an OGTT to confirm or exclude diabetes. They suggest that
combined HbA,; and FPG could be used for diagnosis.

Schindhelm and colleagues also warn that laboratory assays for HbA, still show significant
variability, noting that coefficients of variance ranged amongst methods from 1.7 to 7.6%.°*

There has been debate about the lower cut-off for HbA;,. The SPHN working noted that
some groups advocate an HbA,. range of 5.7% to 6.4% for defining non-diabetic
hyperglycaemia, whereas others suggest 6.0% as the lower limit. Unfortunately, most studies
simply report results for the whole band, whereas what we need is a comparison of the 5.7 to
5.9% with the 6.0 to 6.4% range.

Cederberg and colleagues used the 5.7% cut-off, and compared it with IGT and IFG as
revealed by OGTTs. Diabetes was preceded by raised HbA;., IGT and IFG in 33%, 41% and
22% respectively, after 10 years.”® The converse may be more important — diabetes was not
preceded by raised HbA;. in 67%, though if screening were to be introduced in the UK, the
interval would most likely be 5 years.
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Mostafa and colleagues from Leicester used data on OGTTs and HbA1c from a cohort of
8,696 to compare proportions with abnormal results.”® Using the OGTT, 3.3% were diabetic,
and of these about a third had HbA1c <6.5%. Using HbA;; of 6.5% as the threshold for
diabetes increased the prevalence to 5.8%, but on OGTT over half had IGT or IFG. Of 595
people, 198 were diabetic by both OGTT and HbA:., 93 only by OGTT, and 304 only by
HbA.. The paper does not give details of how many who were diabetic by OGTT, had the
diagnosis made by the FPG or the 2-hour PG or both. All those who were diabetic on OGTT
had the OGTT repeated — a third were not diabetic on the second OGTT. Mostafa and
colleagues noted that an HbA;. cut-off of 5.7% would identify 51% of their cohort as
abnormal.

Borg and colleagues from Denmark also compared the characteristics of those diagnosed by
OGTT and HbA;., but again give no details of the OGTT time points responsible for
diagnosis.®” Using an HbA. cut-off of 6.5% or more, 6.6% were diabetic, compared to 4.1%
by OGTT. Almost 58% of those diabetic by OGTT were not so by HbAi. In terms of
cardiovascular risk profile, those diabetic by HbA;. but not by OGTT had as high a risk
(actually higher, but not statistically significantly so). Hence, OGTT and HbA,; appear to be
detecting groups which only partly overlap.

Lorenzo and colleagues from the IRAS study reported that HbA,, was less sensitive than IFG
or IGT for detection of risk (not diabetes), but what was meant by this was that HbA;.
classified fewer individuals as having abnormal glucose tolerance — it was not about diabetes.

No specificity was reported.®®

The incremental risks of higher HbA.s vary amongst outcomes. Selvin and colleagues took
an HbA,, of 5.0 - <5.7% as the reference range (RR = 1.0). For diabetes, RRs for HbA,, of
5.7 - <6.5% and 6.5% or over were for diabetes, 3.0 and 13.7 respectively, but for coronary
heart disease were 1.6 and 1.9 respectively.>**

The glucose challenge test

Used mainly in screening for gestational diabetes, this test has been little studied in
screening for type 2 diabetes. It can be used for people who have not fasted, which makes it
more convenient. An analysis by Chatteree and colleagues examined the cost-effectiveness
of screening by random PG, the 1-hour 50-g GCT, and the 75-g OGTT. Their model included
costs of testing and treatment (with metformin). They also examined the costs of no
screening, selective screening and universal screening. They concluded that the most cost-
effective approach was selective screening (by BMI and age).®°
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Abdul-Ghani and De Fronzo have reviewed the evidence on relationships of FPG and PG at

all time points after the 75-g OGTT.®" They make a convincing case for the 1 hour PG being

the strongest predictor of later diabetes. This would suggest that it would be worth

researching the value of the 50-g 1-hour GCT in screening for IGT and diabetes.

How often should screening be done?

There is a shortage of evidence to answer this question. Takahashi and colleagues®? carried

out annual OGTTs in Japan and found that the cumulative incidence (CI) of diabetes after 3

years by band of HbA,, was:

Baseline < 5.0% Cl 0.05%

5.0t0 5.4% CI 0.05%
551059 Cl1.2%
6.0t06.4 Cl20%

This not only suggests that the screening interval should not be less than 3 years for those

with initial HbA;. under 6.0%, but also supports the case for using the cut-off of 6.0% HbA..

Recommendations

1.

The first step in screening for diabetes and IGT should be selection by risk factor
score.

2. The second stage would use HbA;; as the screening test with 6.0% as the cut-off.

In the third stage, the diagnosis of diabetes should be confirmed by a second test of
blood glucose, either FPG or HbA,.. Two HbA, results of 6.5% or over would confirm
diagnosis.

Given the lack of agreement on the use of HbA,. alone, we recommend that the third
stage should meantime use both HbA,, and FPG, with FPG of 7.0 mmol/l used as the
diabetes cut-off as in the standard definitions. It is unlikely that people with HbA,, in
the range 6.0 to 6.49% will have FPG of 7.0 mmol/l or over, and his recommendation
can be reviewed in the light of experience, and FPG dropped if it does not contribute.
Treatment of both newly diagnosed diabetes and IGT should be with diet, weight loss
and physical activity.

These recommendations are discussed further in Part A of the full needs assessment

report.
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Chapter 4 Prevention of type 2 diabetes in people with IGT

This chapter is based on a technology assessment report commissioned on behalf of
the Department of Health for England, which will be published in the Health
Technology Assessment monograph series.

The question here is whether progression to diabetes can be prevented, or at least
delayed, in people with IGT or IFG. A review of the evidence for a report for the
Department of Health found nine published randomised controlled trials (RCTs)
comparing lifestyle interventions (predominantly diet and physical activity advice, with
regular reinforcement and frequent follow-up) with standard lifestyle advice or
placebo. They included 5,875 people randomised to receive lifestyle advice,
exercise programmes, or combinations thereof. The trials varied in design and
quality. The primary outcome for the trials was progression to type 2 diabetes. Five

recent systematic reviews were also identified.

The RCTs compared the effect of non-pharmacological lifestyle interventions with a
control intervention (usually standard lifestyle advice with non-intensive follow-up) in
participants with impaired glucose tolerance (IGT). In most of the trials, lifestyle
interventions reduced progression to diabetes (RR range 0.33 to 0.96).

The Diabetes Prevention Program (DPP) from North America (which had higher risk
recruits than most other trials) reported that the prevalence of diabetes at three years
was 29% in the control group compared to 14% in the lifestyle intervention arm.®®

The Finnish Diabetes Prevention Study (DPS) had the longest follow-up, to seven
years, which included the four years of intervention and then three years of post-
intervention follow-up. After four years, 4% of the lifestyle group and 7.4% of the
control group had developed diabetes, roughly a halving of risk. At seven years, the
difference had diminished slightly, but the intervention group retained most of the
benefit, suggesting that four years of the lifestyle intervention had resulted in a

sustained change in lifestyle habits. *

The benefits of the lifestyle intervention were greatest in those with the highest
compliance and who achieved more of the targets (such as weight loss and dietary
change). For example, in the Finnish study, those who achieved four or five of the
five targets had a risk of developing diabetes which was only 23% of those who

achieved none. However, even amongst the volunteers in the trials, many did not
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succeed, and others succeeded in the short term (such as the first six months) but
not in the longer term. The key to success is sustained lifestyle change, especially
weight loss.

The DPS involved quite intensive lifestyle intervention. A subsequent study from
Finland used low intensity intervention (six sessions of counselling by public health
nurses) over an 8-week period, and found that the effects persisted for three years.®
However the effects were much less than in DPS — 0.8kg weight loss compared to
4.5kg in the DPS. The most successful prevention studies had more intensive

interventions with more frequent contacts.®®

Perry and colleagues®” from Cork in Ireland identified factors from previous studies,
which protected against diabetes: BMI <25; waist-hip ratio <0.85 for women and 0.90
for men; never-smoking; medium to high level physical activity; light drinking (3-5 to 7
unit a week); and a prudent diet. In their sample of middle-aged Irish men and
women drawn from general practice populations, 7.5% had none of these protective
factors. Insulin resistance was calculated using the HOMA (homeostasis model
analysis) score (based on fasting levels of both insulin and glucose). Taking the
7.5% with no protective factors as the reference group, multivariate analysis gave
odds ratios for insulin resistance of 0.59 with one protective factor, 0.48 with two,
0.14 with three, and 0.04 with four or more. About 13% had four or more protective
factors.

Hence there is little doubt that lifestyle measures could prevent most cases of type 2
diabetes. Weight loss would also benefit those who already have diabetes, or
hypertension, and improvements can follow even modest weight loss. Goldstein
reviewed studies in which large and small amounts of weight were lost, and
concluded that even modest weight reductions of 10% or less, resulted in significant
benefit in a substantial subset.®® Even loss of a few kg can provide benefit.

A more radical option, bariatric surgery for obesity, is being considered by a National
Planning Forum Short Life Working Group. It greatly reduces progression from IGT
to diabetes (and also reverses diabetes in many cases).

Cost-effectiveness

A number of studies of the cost-effectiveness of intervention to reduce progression to
diabetes in people with IGT have been published. Most conclude that it is cost-
effective, and in some scenarios, cost saving. One of the key factors in cost-
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effectiveness analysis is adherence to lifestyle changes. Even amongst the
volunteers in the trials, a large proportion did not adhere. It was also noticeable that
in many trials, initial gains were lost after the intervention ceased.

As part of the health technology assessment report for the Department of Health
(HTA monograph in preparation), the Aberdeen and Sheffield team assessed the
cost-effectiveness of a system wherein people with IGT would initially be treated with
a structured lifestyle intervention similar to that in the Finnish trial, but that those who
did not comply would be switched to metformin after 12 months. Metformin is now a
very cheap drug, and reduces the risk of progression to diabetes, though not by as
much as adherence to lifestyle measures does. Applying an early switch to
metformin in the non-adherers means that the adherers remaining on diet and
physical activity will do better than seen in the lifestyle arms of the trials. It was
assumed that the non-adherers to lifestyle modifications will have better adherence
to metformin, so that they will also do better than if left on the lifestyle interventions.
Using the switching assumption, intervention is highly cost-effective, and in certain

scenarios, cost-saving.

In summary, there is very good evidence that diet and physical activity changes can
reduce the risk of diabetes. The research most needed is how to persuade people at
risk to adopt and persevere with the changes.

A review of how best to encourage people to adhere to preventive measures has
been being carried out as part of the IMAGE project (Colin Greaves, personal
communication, and a summary is attached as Appendix 2).

Recommendation

People with IGT should diet to achieve weight loss, and should increase their levels

of physical activity.
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Chapter 5 Current services survey: comparative data from health boards
Author: Andrew Millard. This is a summary of the full report published as Part C.

Aim

The aim of this chapter is to describe the current situation as regards screening for
and prevention of type 2 diabetes in Scotland.

Methods

1. Telephone interviews with one key figure in each of the 14 Diabetes Managed
Clinical Networks in Scotland (usually the Managed Clinical Network Manager,
or the lead clinician if the manager was not available). These covered
screening and prevention (and other aspects of service provision covered in a
companion document to this one).

2. Postal questionnaires to all 14 Directors of Public Health (or their nominee) in
the 14 Scottish health boards. These focused on screening and prevention,
and are reported in separate sections within the screening and prevention
sections below. The questionnaires were sent in April to May 2009.

The 14 questionnaires to Directors of Public Health resulted in the return of 12
completed questionnaires. For the data sourced from the interviews and
questionnaires the source is referenced as such where confusion might otherwise
arise. Other sources are stated or referenced in the text.

Other relevant documents were consulted for background information.®7®

The terms MCN and Health Board are used interchangeably when referring to
geographical areas, but not when referring to organisations.
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Results

Population screening and prevention

The Scottish Diabetes Survey for 2008 reports that there were 219,000 people
recorded on local diabetes registers, which is 4.1% of the population. Prevalence
ranges from 3.7% to 4.6% by NHS Board. Of these 85% have type 2 diabetes. Half
of all diabetic people are aged 65 years and over.”’

The results reported were from two sources, MCN key staff (mainly managers) and
Directors of Public Health (or their nominee). There are some anomalies, which are
to be expected from differing human data sources. The results from each source
have been reported separately to retain the extra information afforded to the reader
through the additional context given by knowledge of the source.

Population Screening

Keep Well is an anticipatory care programme introduced in 2007 in some Scottish
Health Board areas and is now being extended to all of Scotland. Focusing on
deprived populations, it aims to provide practice-based cardiovascular health checks
to reduce health inequalities. Well North is an adaptation of Keep Well for remote and
rural areas. These projects screen people aged between 45 and 64 (or 69 in the case
of some aspects of Well North) for a variety of health problems including diabetes.
Seven MCNs were in Keep Well pilot areas, and five were in Well North areas,
although not all GPs in each area necessarily took part in either Keep Well or Well
North.”® At 31.3.2009, based on an estimated population of 1,112,935 at 30/6/2008
 in the seven Keep Well Health Boards aged between 45-64, 11.9%
(132,021/1,112,935) were eligible for a Keep Well check. Of these, 38.5%
(50,784/132,021) had actually been checked at 31.3.2009." 2

No equivalent figures are available for Well North.

' Figures supplied by Information Services Division, 07.07.2009

* Update from ISD: at the end of 2009, 67,712 patients had received checks out of a total eligible
population of 139,192 people.
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Keep well Well North
Tayside™ Western Isles*
Lothian Shetland
Lanarkshire* Highland
Greater Glasgow & Clyde Grampian
Ayrshire & Arran* Orkney
Grampian

Fife

* = mentioned Keep Well or Well North as part of MCN interview screening question.

Population screening for Type 2 Diabetes

MCN interviews

Most MCNs said they screened opportunistically or ad hoc. None used a population-
wide call and recall system. Three MCNs reported their NHS Boards taking part in
Keep Well, in connection with population screening for Diabetes, and one was taking
part in Well North.22 One MCN mentioned a Local Enhanced Service (LES) for other
long term conditions (CHD and Stroke) which screened its participants for diabetes

systematically.

About half of MCNs (including those in Keep Well and Well North) said they had a
systematic approach, but with reference to at risk patients rather than the whole
population. The implementation varied by practice, but was generally opportunistic,
rather than call and recall, with the exception of those participating in Keep Well or
Well North. In some areas new patients were given a general health screen.
Guidelines for Tayside and Dumfries and Galloway recommended annual recall and
diabetes screening for patients with IFG/IGT.

Directors of Public Health Questionnaire

The Directors of Public Health (DsPH) questionnaire results for population screening
for diabetes were as follows (Table 8)
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Table 8 Organised Screening for Diabetes

Organised screening for type 2 diabetes

AYRSHIRE & ARRAN

Keep Well programme only

BORDERS

None at present but planning a local Keep Well
service

DUMFRIES & None, except GPs QOF activity
GALLOWAY
FIFE Diabetes LES last year for the diabetes care

pathway. Keep Well across whole area, with
screening opportunity for eligible patients (age
selected as for Keep Well)

FORTH VALLEY

No organised screening, but ad hoc linked to
QOF related CHD clinics

GRAMPIAN

None, but there may substantial ad hoc taking
place. Note a comment received suggested
Grampian had not fully answered the
questionnaire as established initiatives were not
reflected.

GLASGOW

Yes, done as part of the primary care LES,
priority for CHD/stroke. Ad hoc in Pharmacy

HIGHLANDS

None, but opportunistic checks

LANARKSHIRE

Keep Well in some areas. Opportunistic through
Braveheart and Body check. (North). Up for it
Lifestyle intervention programme (South)
Opportunistic in schools, nurseries, and in CV
clinics. Old age medicine. SALUS as part of
Healthy Working Lives (NHS Lanarkshire staff)

LOTHIAN Keep Well in 14 central Edinburgh practices,
expanding to another 5 in west Lothian and to
gypsy travellers, offenders and ethnic minorities

ORKNEY No standardised approach, each GP practice
does its own opportunistic screening, if family
history of type 2 diabetes.

SHETLAND No reply

TAYSIDE Keep Well, with targeted screening in Dundee,

and the Cardiology unmet needs project, but no
population-wide screening programme

WESTERN ISLES

No reply

Six areas mentioned Keep Well as a form of systematic or organised population
screening for diabetes (including one planning a local version of this national
initiative). Thus two areas of the seven which were involved in national Keep Well
did not mention Keep Well in connection with diabetes screening. With the exception

of Fife, Keep Well did not generally cover entire health board areas, but focused on

specific localities within them.
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There were some other screening initiatives, in particular Lanarkshire mentioned
chemists, screening in older peoples’ services and healthy working lives for example.
The overall picture was partial coverage by general health promotion rather than
diabetes-focused initiatives, even in Keep Well areas.

The overall picture from both MCNs and DsPH was partial coverage by general
rather than diabetes-focused initiatives, including the Keep Well or Well North areas,
because these projects generally did not cover the entire board area and were
targeted to a particular age range. As MCNs mentioned an LES once and DsPH
twice, it appeared the LES was not generally perceived as a population screening
mechanism for diabetes.

Population screening for impaired fasting glucose (IFG) and impaired glucose
tolerance (IGT)

MCN Interviews

Screening for IGT and IFG was generally ad hoc and not systematic, and based on
identifying and screening those with risk factors rather than everyone. In Tayside GP
teams were encouraged to perform annual oral glucose tolerance (OGT) tests on
patients with equivocal venous glucose. Glasgow will be doing the same, based on
patients identified through Stroke and Coronary Heart Disease (CHD) Local
Enhanced Services (LESS).
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Directors of Public Health Questionnaire

The Directors of Public Health questionnaire results on population screening for
IGT/IFG were as follows (Table 9):

Table 9 Any screening for IGT

Screening for impaired glucose tolerance (IGT)

AYRSHIRE & ARRAN | Ad Hoc screening based on clinical presentation
and risk factors

BORDERS Keep Well random testing, otherwise symptom
driven in primary care

DUMFRIES & No

GALLOWAY

FIFE As for Diabetes itself as part of LES and Keep Well
as above.

FORTH VALLEY Targeted if a family history of diabetes or other risk
factors

GRAMPIAN No organised screening, but there may be

substantial ad hoc screening. Note a comment
received suggested Grampian had not fully
answered the questionnaire as established
initiatives were not reflected.

GLASGOW As for diabetes screening - as part of primary care
LES programme, priority for CHD/stroke patients,
ad hoc in chemists

HIGHLANDS Nothing systematic, opportunistic only.

LANARKSHIRE There is a many years old guideline on glucose
testing in pregnancy, but no evidence as to how far
it is implemented

LOTHIAN As part of Keep Well

ORKNEY No standardised screening, but most patients with
known IGT get a yearly recall for annual check by
the GP

SHETLAND No reply

TAYSIDE Targeted and opportunistic screening for diabetes
identifies significant numbers with IGT

WESTERN ISLES No reply

Keep Well and LES were mentioned in some of the same areas as for diabetes with
regard to population screening for IGT, but mentions were less frequent than for
diabetes, and QOF was not mentioned here at all.

The general picture from both MCNs and DsPH was one similar to population

screening for diabetes, of ad hoc or opportunistic screening based on symptoms and
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clinical presentation, and targeted screening based on risk factors, although Keep
Well would be more systematic for its target age range in practices implementing it.

It therefore appears that there is currently no systematic population screening or
prevention activity for diabetes or pre-diabetic conditions.

Prevention

Primary prevention of type 2 diabetes
MCN Interviews

Nearly all MCN respondents said there were no specific prevention measures for
type 2 diabetes, but that generic public health initiatives such as general lifestyle
advice, obesity and exercise classes, secondary school healthy lifestyle education
and active schools, would help to prevent diabetes as well as other health problems.
One respondent mentioned an annual diabetes day and awareness raising through
spot checks in supermarkets and theatre events. Family and friends without diabetes
were encouraged to attend Structured Patient Education (SPE) in some MCNs.

The Q2 2008-09 monitoring report (DAPQ2) for the Diabetes Action Plan**?' states
that seven MCNs have completed the task of making health improvement resources
available to front line staff. It also states 4 MCNs had achieved the target of applying
lessons learned from preventive medicine initiatives, such as prevention 2010.

Directors of Public Health Questionnaire

The Directors of Public Health questionnaire results on population prevention of
diabetes were as follows (Table 10)
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Table 10 Methods for prevention of diabetes

Prevention of type 2 diabetes in the general population

AYRSHIRE &
ARRAN

Local guidelines recommend higher awareness be maintained
by health professionals for defined risk groups, and Public
Health Education should raise awareness of symptoms, and
promote earlier diagnosis. GPs, Community Pharmacists, and
Health Promotion Specialists are identified as well placed to
provide earlier diagnosis, advice, and to raise the profile of the
issue respectively.

BORDERS

General health improvement activities around healthy lifestyles
— physical activity, diet, weight, including a child obesity
strategy and an adult obesity strategy under development
linked to the planned local Keep Well service.

DUMFRIES &
GALLOWAY

General work to reduce obesity — promoting healthy eating and
increased physical activity. Weight management treatment
service and Bariatric surgery.

FIFE

Fife joint health improvement plan (JHIP) is the framework for
assigning desired outcomes to individuals or strategy groups for
topics such as physical activity and diet to inform their action
plans, which guide local service plans or CHP/health unit
improvement activities and local projects and programmes.

FORTH VALLE

No formal screening — done on an individual patient basis.
General population — lifestyle advice to prevent obesity — diet,
exercise (referral by GPs). South Asians healthy lifestyles.
Healthy weight strategy in place.

GRAMPIAN Not aware of any work in last year. Note a comment received
suggested Grampian had not fully answered the questionnaire
as established initiatives were not reflected.

GLASGOW Eat Up, Shape Up Exercise Referral, Weight management
service

HIGHLANDS Healthy weight intervention programme for children, physical

activity opportunities for adults, healthy eating initiatives. No
progress in higher risk BME interventions.

LANARKSHIRE

General Lifestyle measures — diabetes is not the primary
reason, but it is an objective — broad range, inc promotion of
breastfeeding, healthy eating in nurseries, physical activity in
schools and nurseries. Healthy weight strategy for children,
exercise and walking programmes. Diabetes prevention is cited
as a reason for weight management and good nutrition in the
joint health improvement plan.

LOTHIAN

Healthy weight strategic framework exists. Physical activity and
food and health groups active in all four local authority areas.

ORKNEY

No structured approach. General healthy lifestyle promotion by
Practice and Community nurses through individual contact and
leaflets. Dietetic service and Health Information liaise with
practices. Diabetes UK and diabetes team run annual diabetes
awareness day.

SHETLAND

No reply

TAYSIDE

General Community Health promotion on weight and lifestyle
management for high risk groups. Not targeted to diabetes
alone.

WESTERN ISLES

No reply
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The prevention methods in the general population were not restricted to those at risk
of diabetes, or targeted to diabetes alone, but were general healthy lifestyle advice
on diet, exercise, obesity management and (less often) referral for specific
intervention measures involving for example physical activity, bariatric surgery,
weight management. Professionals mentioned as delivering the advice included
practice nurses, health promotion specialists and community pharmacists. Some of
these were targeted at children and young people, and some were supported by a
strategy or strategic framework such as a healthy weight strategy, although resource

issues were mentioned as a barrier to implementation.

So again, the information from the two data sources had a good degree of coherence
with general health lifestyle measures rather than diabetes targeted approaches,
although the prevention of diabetes was a recognised beneficial outcome. Bariatric
surgery was seen as a method of preventing diabetes by treating obesity, but could
include patients already diabetic. Bariatric surgery can cure type 2 diabetes of recent
onset in obese people.

Secondary prevention of type 2 diabetes in those with IGT

MCN Interviews

Generally ad hoc measures were used, based on healthy lifestyle advice. Patients
with known IGT were reported to be systematically retested annually or as required
dependent on age and progression rate in six boards. These were Dumfries and
Galloway, Forth Valley, Tayside, Western Isles, Glasgow (Stroke and CHD LES
patients only), and some GPs in Lothian. In Fife a pilot was underway in one CHP
where CV and diabetes nurses were targeting people with IGT. Five of the seven
MCNs named here were Keep Well or Well North areas. It is likely some practices in
other Keep Well pilot areas were retesting people with IGT/IFG annually also, but

that was not explicitly mentioned at interview.
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Directors of Public Health Questionnaire

The Directors of Public Health questionnaire results on prevention of diabetes in
people with IGT/IFG were as follows (Table 11):

Table 11 Methods for secondary prevention of diabetes in those with IGT/IFG

Prevention of type 2 diabetes in people with impaired glucose
tolerance or impaired fasting glycaemia

AYRSHIRE & ARRAN | See table 10

BORDERS IGT is a criterion for referral to the Lifestyle Adviser
Support service

DUMFRIES & See table 10

GALLOWAY

FIFE See table 10

FORTH VALLEY Aim is to prevent progression to diabetes.

Prevention measures as for table 10 (lifestyle
advice) and additional monitoring of status

GRAMPIAN See table 10
GLASGOW See table 10
HIGHLANDS Nothing specific at present, but there are plans to

extend provision of existing 6 week “Your Life your
choice’ course offered by partnerships for
wellbeing and similar condition specific courses in
partnership with Diabetes UK among others. Note:
a comment on this response stated it was
uncertain whether the participants had IGT and the
study did not progress as expected

LANARKSHIRE See table 10

LOTHIAN See table 10Practitioners will offer lifestyle advice
as appropriate and screen for diabetes annually

ORKNEY See table 10

SHETLAND No reply

TAYSIDE Guidance is available to MCNs to encourage PCTs

to identify and support patients with pre-diabetic
conditions in weight, lifestyle and CV risk
management, and to carry out annual IFG on these
groups.

WESTERN ISLES No reply

In eight boards the methods for prevention of diabetes in these patients were said to
be the same as those for prevention of diabetes in the population. Three areas
mentioned that once identified as pre-diabetic, patients were recalled for annual
checks, which would not happen for a member of the general population. In another
area, those with IGT were referred to a lifestyle adviser who will advise on how to
maintain a healthy diet and weight. Two areas thus alluded to specific protocols for
the management of pre-diabetic conditions.
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Thus generally, as for all the screening and prevention questions, the two data

sources supported each other, but were opinion-based and reported policy and

strategy rather than evidence of implementation.

Finally, the DAP(Q2) states that support measures to reduce the risk of people

developing diabetes were in place in 8 MCNs.®' There is insufficient space for full

details for all MCNs, but typical interventions included:

the development of guidelines for risk management of CV risk,

screening for and treating risk of diabetes as a part of CV risk screening,
working with health promotion and diabetes UK on healthy living initiatives
links to Keep Well and Well North,

development of an at risk register for developing diabetes as a component of
the LES.

Public Health strategies on physical activity and counterweight launched.
health improvement service pathways for healthy eating, weight management,
smoking cessation,

developing an obesity strategy with the DPH,

Community Pharmacists undertaking a waist measurement initiative, offering
tape measures to any patient who wishes one.

awareness campaigns to coincide with Diabetes week and World Diabetes
Day.

working more closely with Health Promotion to support more healthy living

initiatives
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Chapter 6 Treatment for people with type 2 diabetes

NICE issued guidelines (CG66) on the management of type 2 diabetes in May of
2008, and updated these to take account of new drug developments in May 2009.%
Several new classes of drugs have become available, including the glucagon-like
peptide agonists, the DPP4 inhibitors, and the (not so new) insulin analogues. SIGN
released updated diabetes guidelines in 2010.*

This report will not go into details of treatment, but a few points are worth mentioning
from a public health/health care planning perspective;

e recent evidence on rosiglitazone shows that it is associated with a small
increase in cardiac events — a 40% increase in relative risk, but small in
absolute terms. If no alternative drug was available, rosiglitazone would
remain a useful drug. But given that we do have other options, its use should
be phased out.

e The new long-acting basal insulins, glargine and detemir, are not cost-
effective compared to once daily NPH insulin in type 2 diabetes. They are
slightly better, especially in terms of hypoglycaemia, but are much more
expensive. However it is probably too late to engineer a switch back to NPH.
But NHS managers could point out that such a switch could release
resources for other forms of diabetes care.

e In people failing to achieve adequate glycaemic control on combinations of
oral agents, there is some evidence that an intensive lifestyle intervention
may be as effective as commencing them on insulin in terms of glycaemic
control, and better in terms of cardiac risk. The relevant trial was small, and
done in Denmark. It needs to be repeated in the UK.

e About 90% of people with type 2 diabetes are obese or overweight.

e The most important person in the management of type 2 diabetes is the
patient. There are variations in the provision of structured diabetes education.

e The value of self monitoring of blood glucose in type 2 diabetes not treated
with insulin is doubtful, but is currently under review by a DH working party. A
report should be issued in the autumn.

Current treatment

The general approach to treatment has been described in the NICE guidelines of
management of type 2 diabetes — CG 66 and CG87.%% It takes account of the fact
that type 2 diabetes is usually a progressive disease, due to loss of beta cell capacity.
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Treatment uses a step-wise approach, starting with lifestyle measures — diet, weight
loss, physical activity. If those fail, as they usually do after a time, then metformin is
added. The next step after that is to add another oral agent, usually a sulphonylurea.
If glycaemic control deteriorates, a third drug is added. Until recently, this would be
insulin, but several other options are now available, including pioglitazone, exenatide
and the gliptins.

This report does not cover choice of drug, other than to note the need for cost-
effectiveness to be taken into account. However, several studies have shown that
people with type 2 diabetes are often left poorly controlled on oral agents before
insulin is started. This may last for several years, or indefinitely, which increases the

risk of complications.®#*

This occurs for several reasons, one being that starting insulin in overweight or
obese people with type 2 diabetes often does not improve control.?> So physicians
may be dubious about the value of starting insulin. Patients may also be

reluctant.®®”

The new GP contract, with its HbA;. targets, may change this. Anecdotal evidence
from some diabetologists is that the new contract has led to an increase in referrals
for commencing insulin therapy.

Recommendations

The first aim in the treatment of type 2 diabetes should be weight loss, by a
combination of calorie restriction and an increase in physical activity. This may be
helped by a period of intensive lifestyle education.

When that fails, drug treatment should be with metformin, a cheap, effective and
soundly evidence-based therapy.

If a second-line drug is needed, it should be a sulphonylurea, on grounds of known
efficacy, safety data and low cost.

If a third drug is added, the choice should be generally as per the SIGN guideline.
But there also appears to be a place, even at this stage, for an intensive lifestyle

intervention which appeared effective in a small Danish trial by Aas and colleagues.
88
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Research is needed into how to motivate people with type 2 diabetes to lose weight,
and the extent to which lifestyle measures can reduce progression of disease.
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Chapter 7 Discussion and research needs

About 80-90% of type 2 diabetes could be prevented by lifestyle measures. The key
problem is that we know what people should do to avoid type 2 diabetes, but not how
to persuade them to do it.

One issue is what balance to strike between the “medical model” of screening,
detection and treatment of individuals, and the “public health” model of changing
behaviour in the entire population. The latter could include not only health education
measures, but also other interventions such as those to make physical activity easier
(e.g. good quality cycle lanes entirely separate from traffic) and weight control easier
(changes to taxation of foodstuffs, legislation on fat content, taxation by unit of
alcohol).

Part of the balance problem is that there is a good evidence base for the medical
model, whereas the effectiveness and cost effectiveness of many health promotion

measures are not proven.

Research needs include:
e How to motivate people to adopt healthier lifestyles. The IMAGE report
(appendix 2) has addressed this, but has also identified some further

research needs.

e Replication of the trial by Aas et al %

of intensive lifestyle intervention as an
alternative to starting insulin in people with type 2 diabetes failing on
combination oral drugs.

e Data on the prevalence of undiagnosed type 2 diabetes and IGT in the
Scottish population.

e Cost-effectiveness modelling of selection for screening at different risk
scores.

e Modelling of different screening scenarios to determine a screening strategy
which the NHS could cope with. That might involve screening only those at
highest risk in the first year or two of the programme, and then gradually
extending it.

e Determining the incidence of type 2 diabetes in 10-year age bands, and
hence the extent of earlier onset. This will be possible using SCI-DC data.

e Follow-up of those screened, to determine numbers missed by using HbA..
In the first year, both FPG and a second HbA,. should be done.
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Appendix 1 Does screening for type 2 diabetes and IGT meet the criteria
of the National Screening Committee?

The UK National Screening Committee (NSC) criteria for evaluating screening
programmes were adapted from the WHO criteria published in 1966. The criteria are
published by the NSC on their website.® The HTA report on screening considered
the case for it against the NSC criteria. Most criteria were met, but not all.?

The Condition
1. The condition should be an important health problem
Met for both diabetes and IGT

2. The epidemiology and natural history of the condition, including development from
latent to declared disease, should be adequately understood and there should be a
detectable risk factor, disease marker, latent period or early symptomatic stage.
Diabetes — partially met, for two reasons. Firstly, the terminology is not quite right,
since rather than a latent period, there can be an asymptomatic period during which
undiagnosed diabetes can be causing microvascular or macrovascular damage.
Secondly, the natural history of the pre-diabetic condition is not fully understood, in
that there is uncertainty about the duration and speed of progression of the pre-
diabetic stage, and about the duration of undiagnosed diabetes.

IGT — partially understood. We do not know why some people progress, but most do
not. Nor do we know if the progression is linear, or initially slow with a rapid decline.

But despite uncertainties, enough is known to justify the criterion being met.

3. All the cost-effective primary prevention interventions should have been
implemented as far as practicable

Diabetes and IGT — debatable. We know what people should do to avoid developing
both conditions — lifestyle measures such as maintaining a healthy weight and diet,
and physical activity. But we don’t know how to persuade them to do so.

4. If the carriers of a mutation are identified as a result of screening the natural
history of people with this status should be understood, including the psychological
implications.

Not applicable.

The Test

5. There should be a simple, safe, precise and validated screening test
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Met for both diabetes and IGT, although there are several test options..

6. The distribution of test values in the target population should be known and a
suitable cut-off level defined and agreed

Met for diabetes, though as usual there are trade-offs between sensitivity and
specificity. The English Vascular Risk manual suggests a cut-off for HbA;. of <6% as
normal, and a level of 6.5% or over as confirming diabetes if symptoms are present.
The intermediate results require further investigation. However the International
Expert Group® regard an HbA. of 6.5% as diagnostic.

For IGT, things are less certain, because most research into the use of HbA;; has
been for its use in screening for diabetes, and less is known about its performance in
distinguishing IGT from normality. The EPIC and other results show a clear gradient
of HbA;,; and vascular disease.

7. The test should be acceptable to the population

Given a fully informed public, one might expect screening to be acceptable, and
bodies such as Diabetes UK support it. Those who did not wish to accept screening
would not need to do so.

Met.

8. There should be an agreed policy on the further diagnostic investigation of
individuals with a positive test result and on the choices available to those individuals.
Met for diabetes.

Those with HbA;; levels of 6.0% to 6.4% would be given intensive lifestyle advice
and re-screened one year later. If they had failed to improve on lifestyle alone,
metformin would be added.

9 If the test is for mutations the criteria used to select the subset of mutations to be
covered by screening, if all possible mutations are not being tested, should be clearly
set out.

Not applicable.

The Treatment

10. There should be an effective treatment or intervention for patients identified
through early detection, with evidence of early treatment leading to better outcomes
than late treatment
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Met. Lifestyle change is effective in both conditions, and drug treatment with
metformin is cost-effective if lifestyle fails, or if people do not adhere. Note that
treatment is not just to reduce glucose levels, but that the diagnosis can trigger
measures to reduce cardiovascular risk, such as statin treatment.

11. There should be agreed evidence based policies covering which individuals
should be offered treatment and the appropriate treatment to be offered
Met.

12. Clinical management of the condition and patient outcomes should be optimised
in all health care providers prior to participation in a screening programme

Not met — many people with type 2 diabetes do not have their condition optimally
controlled. The Scottish Diabetes Survey shows that about 40% of all people with
diabetes have HbA;. above 7.5%. (But note that targets should be tailored to the
individual, and for many elderly people, seeking to achieve the NICE target of 6.5% is
undesirable. And in the wake of trials such as ADVANCE, ACCORD and VADT, it
may be that we should not aim to go below 7%).

The Screening programme

13. There should be evidence from high quality Randomised Controlled Trials that
the screening programme is effective in reducing mortality or morbidity.
Not met. The ADDITION trial is underway but will not report for a few more years.

14. There should be evidence that the complete screening programme (test,
diagnostic procedures, treatment/ intervention) is clinically, socially and ethically
acceptable to health professionals and the public

Screening would be offered, and this criterion would be met by those who accepted.

15. The benefit from the screening programme should outweigh the physical and
psychological harm (caused by the test, diagnostic procedures and treatment)
Uncertain. The Hoorn study suggests that those diagnosed were not unduly anxious
because they felt they could deal with the condition. A bigger problem might be those,
screened on the grounds of being higher risk, who are screen-negative and
reassured — would they feel so reassured that they continued unhealthy lifestyles?

16. The opportunity cost of the screening programme (including testing, diagnosis
and treatment, administration, training and quality assurance) should be
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economically balanced in relation to expenditure on medical care as a whole (i.e.
value for money).
Met — see HTA report on screening.

17. There should be a plan for managing and monitoring the screening programme
and an agreed set of quality assurance standards.
Not yet applicable.

18. Adequate staffing and facilities for testing, diagnosis, treatment and programme
management should be available prior to the commencement of the screening
programme

Not met at present? Screening would be done in General Practice, and GPs would
no doubt request additional resources. There would be some minor administrative
costs for selecting the high risk people; then the HbA,. test. The main costs would
follow — informing patients of the results and their implications, and then providing
lifestyle intervention including dietetic time.

19. All other options for managing the condition should have been considered (e.g.
improving treatment, providing other services), to ensure that no more cost effective
intervention could be introduced or current interventions increased within the
resources available.

Uncertain. In theory, an effective health education campaign to encourage people to
keep weight down and take exercise would prevent much of the cases. However
health education appears to be ineffective. Should we try harder? Is there a danger
of “medicalising” unhealthy lifestyles and discouraging people from taking personal
responsibility for their own health?

20. Evidence-based information, explaining the consequences of testing,
investigation and treatment, should be made available to potential participants to
assist them in making an informed choice.

Would be met.

21. Public pressure for widening the eligibility criteria for reducing the screening
interval, and for increasing the sensitivity of the testing process, should be
anticipated. Decisions about these parameters should be scientifically justifiable to
the public.
Uncertain.
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22. If screening is for a mutation the programme should be acceptable to people
identified as carriers and to other family members.
Not applicable.
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Appendix 2

The IMAGE report.

The IMAGE group have produced a systematic review of the evidence for behaviour

change. The review starts by summarising the stages of change;

Establishing an intention to change
Making plans for change
Overcoming barriers

Making the changes

Maintaining the new routine, resisting temptations to slip back to old ways

The IMAGE report reviewed systematic reviews of interventions aimed at preventing

diabetes in those at risk, including those who were overweight or obese, sedentary,

hypertensive, had IFG or IGT, metabolic syndrome and other cardiovascular risk

factors.%

The main conclusions are in the box below
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IMAGE: Conclusions and Recommendations

There is strong evidence that individual level dietary and /or physical activity
interventions can produce significant and clinically meaningful changes in weight and
physical activity. There is also strong evidence that weight loss from such
interventions can be sustained for 3 to 7 years (although this is not always the case),
that interventions can be implemented successfully by a wide range of people in a
wide range of settings, and that they can be effective for a wide range of ethnic and
age groups. However, there are many examples of unsuccessful as well as
successful interventions, especially when longer-term effectiveness is considered.
This reflects the wide heterogeneity in intervention content reported by most review
authors. Identifying the elements of intervention content which are associated with

effectiveness was a major aim of this review.

Our analysis of the data from 30 high quality reviews of dietary and /or physical
activity interventions reveals that more intensive interventions (defined in terms of
frequency or total number of contacts) which use established behaviour change
techniques, and those which address both diet and physical activity seem to be the
most effective. There are some indications that interventions which include specific
components designed to: a) encourage change, and b) maintain change (see
evidence sections for details) are likely to be more effective.

The comprehensive research versions of the Finnish and US diabetes prevention
programmes possess all of the properties outlined above. As the largest studies
showing a direct and sustained effect on prevention of type 2 diabetes these can
therefore be considered as gold standard interventions in this area. However,
pragmatically the level of resources (money and qualified personnel) required to
implement these interventions in the European Community may vary from country to
country and methods for optimising interventions to deliver the best balance of
effectiveness and cost are required. To this end, we will now provide
recommendations, based on the review-level evidence examined, on how to optimise
the design of dietary and /or physical activity interventions.

Recommendations for practice

Interventions aimed at dietary change and increases in physical activity should be
offered to people at high risk of developing type 2 diabetes.

A training curriculum reflecting the recommendations below should be developed and
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implemented for adults at risk of type 2 diabetes.
Individual level interventions for people at risk of type 2 diabetes should ...

) Aim to support changes in both diet and physical activity

K| Use established, well defined behaviour change techniques (e.g. Specific goal-
setting, relapse prevention, self-monitoring, motivational interviewing, prompting self-
talk, prompting practice, individual tailoring, time management).

B Work with participants to engage social support (i.e. to engage others who are
important to them such as family, friends, and colleagues) in supporting the planned
behaviour change.

E Maximize the frequency or number of contacts, at least in the active intervention
phase (the stage where motivation is established, plans made and new behaviour(s)
initiated and practiced), within the resources available.

B Include a strong focus on maintenance. It is not clear how best to achieve
behaviour maintenance but behaviour change techniques designed to address
maintenance include establishing self-monitoring of progress, providing feedback
(e.g. on changes achieved in blood glucose and other diabetes /cardiovascular risk
factors), reviewing of goals, engaging social support, use of relapse prevention
/relapse management techniques and providing follow-up prompts (e.g. by letter,
telephone).

Building on the coherent set of intervention techniques represented by Control
Theory (Specific goal setting; Prompting self-monitoring; Providing feedback on
performance; Review of behavioural goals) may provide a good starting point for
intervention design. However, this is by no means the only approach available.

R Interventions to prevent type 2 diabetes may be delivered by a wide range of
people /professions, subject to appropriate training (including the use of established
behaviour change techniques). There are numerous examples of successful physical
activity and /or dietary interventions delivered by doctors, nurses, dieticians
/nutritionists, exercise specialists and lay people, often working within a multi-
disciplinary team.

R Interventions to prevent type 2 diabetes may be delivered in a wide range of
settings. There are numerous examples of successful physical activity and /or dietary
interventions delivered, in health care settings, the workplace, the home, and in the
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community.

R interventions to prevent type 2 diabetes may be delivered using group, individual
or mixed modes (individual and group). There are numerous examples of successful
physical activity and /or dietary interventions intervention using each of these delivery

modes.

[0 People planning and delivering interventions should consider whether adaptations
are needed for different ethnic groups (particularly with regard to culturally-specific
dietary advice), people with physical limitations and people with mental health

problems.

[ A training curriculum reflecting the recommendations above should be developed
and made available to healthcare providers wishing to develop programmes for the

prevention of type 2 diabetes.
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