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Introduction

 

It is 10 years since Diabetes UK (at that time The British Dia-
betic Association) last published recommendations for the
dietary management of people with diabetes [1]. Since then
the evidence base for current nutritional recommendations has
been extensively reviewed on behalf of the European Associa-
tion for the Study of Diabetes [2] (EASD) and more recently for
the American Diabetes Association (ADA) [3]. The Nutrition
Subcommittee of Diabetes UK is in general agreement with the
conclusions reached in these technical reviews and with the
recommendations based on those conclusions [4,5]. The pur-
pose of this paper is to provide consensus-based recommenda-
tions, drawing on the technical reviews of the EASD [2], ADA
[3] and other sources, for the practical implementation of

nutritional advice in the UK, particularly in the context of
the 

 

National Service Frameworks for Diabetes

 

 [6,7] and The
Department of Health’s paper on 

 

The Expert Patient

 

 [8].

 

Aims and goals of nutritional advice

 

Nutritional advice and information is essential for the preven-
tion of diabetes in those at risk of Type 2 diabetes and for the
effective management of the condition in those with Type 1
and Type 2 diabetes. The aim is to provide those who need
advice with the information required to make appropriate
choices on the type and quantity of the food which they eat.
The advice must take account of the individual’s personal and
cultural preferences, beliefs and lifestyle, and must respect
the individual’s wishes and willingness to change. It must be
adapted to the specific needs of the individual which may
change with time and circumstance; for example, age, pre-
gnancy, hospital admission, nephropathy, intercurrent illness
and other illnesses. The beneficial effects of physical activity
in the prevention and management of diabetes [2,9] and the
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Abstract

 

These consensus-based recommendations emphasize the practical implementa-
tion of nutritional advice for people with diabetes, and describe the provision of
services required to provide the information. Important changes from previous
recommendations include greater flexibility in the proportions of energy de-
rived from carbohydrate and monounsaturated fat, further liberalization in the
consumption of sucrose, more active promotion of foods with a low glycaemic
index, and greater emphasis on the provision of nutritional advice in the context
of wider lifestyle changes, particularly physical activity. Monounsaturated fats
are now promoted as the main source of dietary fat because of their lower sus-
ceptibility to lipid peroxidation and consequent lower atherogenic potential.
Consumption of sucrose for patients who are not overweight can be increased
up to 10% of daily energy derived from carbohydrate provided that this is eaten
in the context of a healthy diet and distributed throughout the day. Evidence is
presented for the effectiveness of advice provided by trained dieticians. The in-
creasing evidence for the importance of good metabolic control and the growing
requirement for measures to prevent Type 2 diabetes in an increasingly obese
population will require major expansion of dietetic services if the standards in
National Service Frameworks are to be successfully implemented.
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relationship between exercise, energy balance and body weight
are an integral part of nutritional counselling.

The goals of dietary advice are:
• to maintain or improve health through the use of appropriate

and healthy food choices
• to achieve and maintain optimal metabolic and physiological

outcomes, including:
– reduction of risk for microvascular disease by achieving near

normal glycaemia without undue risk of hypoglycaemia
– reduction of risk of macrovascular disease, including man-

agement of body weight, dyslipidaemia and hypertension
• to optimize outcomes in diabetic nephropathy and in any

concomitant disorder such as coeliac disease or cystic
fibrosis.
The implementation of these aims and goals requires that

nutritional advice must be made available and accessible on
both an individual and a population basis. The provision of
a district-wide dietetic service must ensure that there is co-
ordination between services provided in primary, community and
specialist care, and that there is integration with the nutritional
advice provided by other programmes such as the National
Service Framework for Coronary Heart Disease [10].

 

Body weight and shape

 

Most people with Type 2 and many of those with Type 1 diabetes
are overweight. The World Health Organization has defined
obesity as ‘a disease state in which excess fat has accumulated
to an extent that health may be adversely affected’, and has
categorized normal weight, overweight, obesity and severe
obesity using the body mass index (BMI, kg/m

 

2

 

) [11]. How-
ever, BMI is a measure of total body weight and not of body
fat, but obesity is an excess of body fat and not necessarily of
total body weight. Moreover, the BMI takes no account of the
distribution of body fat. Some people with diabetes have an
increased amount of intra-abdominal body fat even though,
as judged by BMI, they are not obese [2]. The same is true of
some non-white populations if they are categorized using

ranges of BMI which have been derived from Caucasian
populations [12].

It is well recognized that it is obesity with an abdominal dis-
tribution (also termed central or visceral obesity) rather than
gluteal fat accumulation (the apple shape as opposed to the
pear shape) which is associated with insulin resistance, a very
atherogenic lipid profile and the other features of the meta-
bolic syndrome [2,13]. Because measurements of skin-fold
thickness will underestimate body fat in people with central
obesity, the measurement of waist–hip ratio (WHR) was intro-
duced to differentiate between abdominal and gluteal obesity
[2]. However, experience has shown that waist circumference
(WC) alone, measured half way between the lowest point of
the rib cage and the iliac crest, is a better criterion, particularly
for long-term follow-up [13]. This is probably because the
WHR will underestimate abdominal obesity in those people who
also have a degree of gluteal obesity. Diabetes UK therefore
recommends assessment using both BMI and WC (Table 1). In
Caucasian populations a WC of 

 

≥

 

 102 cm in men and 

 

≥

 

 88 cm
in women predicts risk of diseases associated with obesity [14],
whereas in Asian populations the figures are 

 

≥

 

 90 and 

 

≥

 

 80 cm,
respectively [12]. There is also evidence that prediction of an
atherogenic profile is enhanced if WC is combined with meas-
urement of fasting triglyceride concentration [13].

 

Physical activity and exercise

 

Regular physical exercise improves insulin resistance and lipid
profile (reduction in triglyceride and increase in total HDL and
HDL 2 concentrations) and lowers blood pressure (although
blood pressure will rise during exercise) [2]. It reduces mortal-
ity in Type 1 diabetes [2] and can reduce HbA

 

1c

 

 by 0.7% in
Type 2 diabetes [15]. The metabolic benefits in Type 2 diabetes
are lost within 3–10 days of stopping regular exercise [2].
Physical activity protects against the development of Type 2
diabetes [2,9]. The protective effect takes up to 4 years to
develop [9], is ‘dose-related’ and requires an intensity of
exercise which is greater than normal walking [2]. Some

Table 1 Co-morbidity risks associated with different levels of body mass index (BMI) and waist circumference in adults

Caucasian 
Waist circumference (cm) 

Asian-Pacific 
Waist circumference (cm)

Risk of co-morbidity

Male 
Female

< 102 
< 88
BMI (kg/m2)

≥ 102
≥ 88

< 90
< 80
BMI (kg/m2)

≥ 90
≥ 80

Low (but ↑  risk of other clinical problems) < 18.5 < 18.5
Average  18.5–24.9 < 18.5  18.5–22.9 < 18.5
Increased  25.0–29.9  18.5–24.9  23.0–24.9  18.5–22.9
Moderate  30.0–34.9  25.0–29.9  25.0–29.9  23.0–24.9
Severe  35.0–39.9  30.0–34.9  30.0–34.9  25.0–29.9
Very severe ≥ 40.0 ≥ 35.0 ≥ 35.0 ≥ 30.0

Adapted from International Diabetes Institute [12].
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populations take less exercise than others; for example,
Asians living in Britain are generally more sedentary than
British Caucasians who, in turn, take less exercise than most
Asians living in India [16]. Most people with diabetes should
be encouraged to take 20–30 min of physical activity on most
days, the activity level being adjusted for age and fitness [4].

 

Energy balance and body weight

 

The energy content of the diet must be appropriate to sustain
growth in children, to prevent or correct obesity in adults and
to maintain body weight in those who are ill. The major deter-
minant of energy requirement is basal metabolic rate which is
itself principally determined by body mass, especially lean
body mass, and to a lesser extent by age and gender; physical
activity accounts for 10–50% of energy needs [17]. Walking
at 3 miles/h (5 km/h) increases the energy requirement of a
middle-aged adult from approximately 70 kcal /h to about
250 kcal /h [17]. An extra two slices of bread or an extra pint
of beer is therefore equivalent to brisk walking for 1 h. For
most middle-aged or elderly people exercise has only a modest
direct effect on excessive body weight, but it is useful as an
adjunct to other weight loss strategies and in the long-term
maintenance of weight loss [3] and should be encouraged for
its other benefits on glycaemic control and general health.

 

Composition of the diet

 

The current recommendations of the EASD and ADA on dietary
composition [2–5] are summarized, with minor amendments,
in  Tables 2 and 3. Important differences from the previous UK
recommendations [1] are:

• Greater flexibility in the proportions of energy derived
from carbohydrate and from monounsaturated fat
(Table 2). Monounsaturated fats (Table 4) are promoted as
the main source of dietary fat because of their lower sus-
ceptibility to lipid peroxidation and consequent lower
atherogenic potential [18]. Moreover, provided that
energy intake is controlled, the use of monounsaturated
fat instead of carbohydrate as a replacement for saturated
fat causes an increase as opposed to a decrease in HDL-
cholesterol [19], which is of particular benefit in Type 2
diabetes.

• Further liberalization in the consumption of sucrose, from
the previous 25 g/day up to 10% of the daily energy derived
from carbohydrate, provided that this is eaten in the context
of a healthy diet and distributed throughout the day. How-
ever, those who are overweight should avoid sucrose where
this is practicable.

• More active promotion of carbohydrate foods with a low
glycaemic index.

• Greater emphasis on the benefits of regular exercise.
For many people, including the majority with Type 2 diabetes,

the major nutritional consideration is the correction or limita-
tion of obesity. All patients, relatives and carers should be
advised about the principles of healthy eating [20] which apply
to the general population.

 

Translating theory into practice

 

The role of the dietician

 

It takes considerable skill to apply the nutritional objectives of
diabetes management in a way which is realistic and practical.

Table 2 The composition of the diet

Component Comment

Protein Not > 1 g per kg body weight—see also: sections on nephropathy and children

Total fat < 35% of energy intake

Saturated + transunsaturated fat < 10% of energy intake

n-6 polyunsaturated fat < 10% of energy intake

n-3 polyunsaturated fat Eat fish, especially oily fish, once or twice weekly
Fish oil supplements: not recommended

cis-monounsaturated fat 10–20%
45–60%

9
860–70% of energy intake

Total carbohydrate

Sucrose Up to 10% of daily energy, provided it is eaten in the context of a healthy diet. Those who are overweight
or who have hypertriglyceridaemia should consider using non-nutritive sweeteners where appropriate

Fibre No quantitative recommendation
Soluble fibre—has beneficial effects on glycaemic and lipid metabolism
‘Insoluble’ fibre—no direct effects on glycaemic and lipid metabolism but its high satiety content may 
benefit those trying to lose weight and it is advantageous to gastrointestinal health

Vitamins and anti-oxidants Encourage foods naturally rich in vitamins and antioxidants. With the exception of some patients in ‘Special 
groups’ and ‘Special situations’ (qv) there is no evidence for the use of supplements and some evidence that 
some are harmful

Salt ≤ 6 g sodium chloride per day

David
derived

David
from carbohydrate,
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While the desired aims in terms of dietary composition should
underpin dietary guidance, they should not be regarded as
rigid targets to be imposed on every diabetic individual. For
most patients, the actual target will be to make specific dietary
changes in the right direction, i.e. towards the ideal. The
nature of these changes will vary according to individual nutri-
tional and clinical priorities, habitual diet and lifestyle and
prevalence of risk factors. The focus should always be on
modifying an individual’s existing eating habits (food choice
and the timing of its consumption) in an acceptable and hence
achievable way. The role of the dietician is to facilitate appro-
priate diet and lifestyle change, not to dictate what should or
should not be eaten.

 

Assessment

 

Assessment is a prerequisite for giving dietary advice. It is
impossible to know what dietary changes need to be made, and
what changes may be feasible, without some knowledge of the
individual’s background and habitual eating habits. Such
assessments should include the following.

Nutritional information

 

• Meal pattern

 

The usual distribution of meals and snacks
throughout the day and the extent to which this varies from

day to day, between weekdays and weekends, or is influenced
by factors such as shift work, business, school meals, travel.

•

 

Food choices

 

The types of foods which comprise these
meals and snacks and the typical amounts consumed.

•

 

Overall dietary balance

 

How closely the dietary pattern
matches 

 

Balance of Good Health

 

 guidelines, e.g. the number
of portions of fruit and vegetables consumed per day.

•

 

Nutritional adequacy

 

The likelihood of dietary surplus or
deficiency.

•

 

Alcohol consumption

 

Typical intake and whether this ever
exceeds safe limits.

•

 

Beliefs or misconceptions held about diet and diabetes

 

For
example, that sugar is forbidden or that diabetic foods are
essential.

Personal information
• Age, gender, socio-economic circumstances, ethnicity, occu-

pation, literacy, numeracy.
• Ability and willingness to change.
• Emotional state if distressed by a new diagnosis of diabetes.

Clinical information

 

•

 

The type of diabetes and whether it will be treated with insu-
lin, oral hypoglycaemic drugs or diet alone.

Table 3 Food choices
 

 

Choice Comment

Nutritive sweeteners

Fructose No proven advantage over sucrose
No reason to avoid naturally occurring fructose in fruits, etc.

Sugar alcohols Lower cariogenic effect but no other advantages over sucrose
May cause diarrhoea

Non-nutritive (intense) sweeteners Useful in beverages
Potentially useful in the overweight
Safe if ADI not exceeded—heavy users should use a variety of different products

‘Diabetic’ foods Unnecessary, expensive
May cause diarrhoea
Not recommended

Plant stanols and sterols Approx. 2 g per day can reduce LDL-cholesterol by 10–15%—see section on dyslipidaemia

Fat replacers and substitutes May facilitate weight loss
Long-term studies needed

Herbal preparations No convincing evidence of benefit

Table 4 Sources of fatty acids
 

 

cis-monounsaturated trans-unsaturated Polyunsaturated

Olive oil Hydrogenated vegetable oils (hard margarine) n-6
Some rapeseed oils Manufactured foods containing hydrogenated Corn, sunflower, safflower, soyabean oils and seeds
Fat spreads derived from olive oil vegetable oils (e.g. pies, pastry, biscuits, cakes) Fat spreads derived from these oils

n-3
Oily fish and marine oils
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• Physical activity.
• Body weight and shape, blood pressure, lipid profile, smok-

ing and other cardiovascular risk factors.
• Other medical conditions, e.g. visual handicap, nephropathy,

coeliac disease.
Only then is the dietician able to assess the patient’s ability

to accept information and readiness to accept any necessary
changes, and to assess the nutritional priorities and discuss
how current meal pattern and food choices can be modified in
an acceptable way.

 

Education

 

Dietary education is an on-going interactive process between
patient and professional, not a standard package which can be
delivered to a patient in a single session. In the initial stages
after diagnosis, people may be able to assimilate only a very
limited amount of information. The process of dietary assess-
ment provides an opportunity to explain the types of dietary
changes needed and to explore how these may be met. Written
information summarizing the key messages which the patient
can take home and refer to later is usually essential. Regular
follow-up is then essential to evaluate the effectiveness of
change and to continue the learning process. Partners, carers
and parents must be involved where appropriate.

A variety of educational strategies, targetted at individuals
or groups, via verbal, written or audio-visual forms of inform-
ation, can be used to expand and reinforce dietary messages.
The most important aspect is to match the type and level of
information to individual needs and abilities; some people like
a lot of information; others can only cope with a little; those
from ethnic minority groups may need oral or written
information in their own language; educational material for
children will obviously need to be different from that for
elderly people.

Close liaison with other members of the diabetes care team,
and training and updating of colleagues in respect of nutri-
tional aspects of management, are essential to ensure that die-
tary messages are always consistent (see Provision of district
dietetic services).

 

Monitoring progress

 

Follow-up and review of progress are essential. The frequency
of follow-up depends on the type of treatment, on the patient’s
ability and confidence, and on diabetic control. All patients should
have at least one follow-up review and the opportunity of an
annual dietetic review, and those with special problems such as
renal disease and pregnancy and prepregnancy or perceived
poor practice or knowledge should be seen more frequently.

The dietary review should consider:
• meal pattern, compositional balance and food choices
• the extent to which specific dietary targets have been achieved
• reasons why targets have not been met and how barriers to

change may be overcome
• patient’s ability to interpret blood glucose measurements

and make the necessary dietary adjustments

• acceptability of the dietary changes made and their impact
on the patient’s quality of life.
The clinical picture (e.g. glycaemic control, lipid profiles,

weight change, blood pressure) must be reviewed as part of the
dietary assessment so that the effectiveness of the dietary
changes made can be assessed. Treatment goals can then be
reinforced or adjusted if necessary.

 

Evidence for the effectiveness of dietetic 
advice

 

There is evidence for the effectiveness of dietetic advice in the
prevention of Type 2 diabetes [21,22], in the management of
both Type 1 [23] and Type 2 [21,24–28] and in a mixed group
of patients with Type 1 and Type 2 diabetes [29]. Many of the
studies in patients with Type 2 diabetes have combined dietary
intervention with exercise and lifestyle management pro-
grammes. A meta-analysis of 89 studies showed that interven-
tions which focused solely on dietary advice produced the
greatest weight loss and the greatest improvements in meta-
bolic control, but the majority of dietary interventions in
this series were short-term and involved very low-calorie
diets (400–800 kcal) [30–32 ].

Advice given by registered dieticians was an integral
component of management in both the Diabetes Control
and Complications Trial (DCCT) [23] and UK Prospec-
tive Diabetes Study (UKPDS) trials [24]. In the DCCT the
average HbA

 

1c

 

 was significantly lower in patients who
reported adhering to specific diet-related behaviour than
in those who did not [23]. In the UKPDS study of newly
diagnosed patients with Type 2 diabetes and in which the
protocol required a 3-month run-in period on dietary therapy
alone, there was evidence of significant improvement in gly-
caemic control during those 3 months, and this can only be
attributed to the dietary advice [24]. In patients with estab-
lished diabetes who were attending a hospital clinic which
had no input from a registered dietician, the glycated haemo-
globin decreased in 68% of patients when a registered dietician
became available [29].

There is evidence that the amount of weight loss and
improvement in glycaemic control in patients with Type 2 dia-
betes and glycaemic control in patients with Type 1 diabetes
are related to the amount of dietetic time available and to how
often patients are seen by a dietician [24,25,28,29], although
one study in overweight patients with Type 2 diabetes found
no difference in weight loss in patients who received 3 h of
dietetic intervention in the first 12 months after diagnosis
compared with those who received only three 15-min sessions
at 6-monthly intervals [33]. Two American studies have shown
that guideline-based medical nutrition therapy can be cost-
effective in patients with Type 2 diabetes, judged by savings
in drug therapy [34] or reduction in utilization of medical
services [35], and American health insurance organizations
are increasingly agreeing to pay for nutritional therapy
provided by a registered dietician [36].
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Whether dietary advice given by other health profes-
sionals is as effective as that given by registered dieticians
does not appear to have been tested in diabetic patients but,
in a randomized trial of the dietary management of hyper-
cholesterolaemia, counselling by dieticians achieved greater
reductions in LDL-cholesterol than did that given by
physicians [37].

There is some evidence that the effectiveness of dieticians
can be improved by training in change counselling and cog-
nitive behavioural therapy [38]. The principles underlying
change counselling and cognitive behavioural therapy have
high face validity but, apart from some relatively short-term
studies in obese patients and also in patients with eating dis-
orders [38], are largely untested in the area of diabetes care [39].
Their implementation has considerable implications for staff
training and time, and it has yet to be shown that staff can
persist with these techniques in the long term [39]. They may,
however, prove to be an essential skill for dieticians and other
clinicians if the results obtained in clinical trials such as the
DCCT [40] and the Dose Adjustment for Normal Eating
(DAFNE) [41] project are to be translated to the majority of
patients in routine clinical practice.

 

Weight management

 

Weight loss and stabilization is a major priority for those who
are overweight. In the largest published study of weight loss in
overweight people with diabetes, intentional weight loss of
11% of initial body weight (from a mean of 100 kg down to
89 kg) was associated with a 25% reduction in total mortality
[RR 0.75; 95% confidence interval (CI) 0.67, 0.84] and a 28%
reduction in cardiovascular and diabetes mortality (RR 0.72;
CI 0.63, 0.82) [42]. The BMI decreased from 33.5 

 

±

 

 5.0 to
27.7 

 

±

 

 4.0 (mean 

 

±

 

 

 

SD

 

) kg/m

 

2

 

. The greatest reduction in mor-
tality was associated with intentional weight loss of 9–13 kg,
but lesser degrees of weight loss were also beneficial. A loss of
1–2 kg per month by means of a sustained energy deficit of
approximately 500 kcal /day should be regarded as satisfac-
tory and, as body weight tends to increase up to the sixth
decade, avoidance of further weight gain may be considered
a success in some patients [2].

Achieving long-term weight loss is notoriously difficult and
there is no blueprint strategy for success. Standard weight
reduction diets used in isolation are often unsuccessful, but
structured lifestyle programmes which include education,
energy reduction, regular physical activity and frequent parti-
cipant contact can produce long-term weight loss of 5–7%
[3]. Exercise and behaviour modification are most useful as
adjuncts to other weight loss strategies, and exercise is helpful
in maintaining weight loss [3].

The skill of the dietician is in determining the most appro-
priate strategy for the individual patient. Dietary assessment
will reveal the changes in dietary habits and food choices
which are most likely to achieve a calorie deficit. Reducing
the dietary energy density (kcal per 100 g or 100 ml of food)

is an important consideration. In one study successful long-
term weight loss depended on the ability to maintain a
low-energy, low-fat diet with an average of 25% energy being
derived from fat [43]. Most people eat a remarkably constant
volume of food from day to day, irrespective of its energy
content [44]. Reducing the energy content of this bulk allows
sufficient volume of food for satiety but with a lower energy
yield. Replacing fat-rich foods and other dietary sources of
fat with starchy carbohydrate foods (particularly those which
contain cereal fibre) and with fruit and vegetables is the best
way of achieving this aim, and is fully compatible with the
nutritional objectives of diabetes management. Alcohol, which
contains 7 kcal /g, should be restricted by those trying to lose
weight.

The meal pattern is an important aspect of weight manage-
ment. Provided that the daily energy intake is appropriate,
the frequency of meals (e.g. whether one or two large meals or
six smaller meals of equal total energy) makes little difference
to the rate of weight loss, but it is probably better to avoid a
‘feast or famine’ pattern of eating, and most dieticians
advise eating at regular intervals and avoiding long periods
without food. Meals should be regarded as ‘an occasion’
when food is enjoyed and savoured, rather than consumed
abstractedly while watching television, reading a newspaper or
working.

 

Very low calorie diets (VLCDs)

 

VLCDs (< 800 kcal /day) produce more rapid initial weight
loss than conventional diets, but long-term results are no
better [3,42], probably because they do nothing to promote
the behavioural changes and food choices which are required
for long-term weight control. There is the possibility that
they could predispose to binge eating, particularly if they
are used in a cyclical on–off manner as is done in an un-
supervised way by some members of the general public [2,42],
and uncertainty remains about their long-term effects on
body composition [2]. The ADA suggests that they should be
considered only in conjunction with a structured weight
management programme [3] and the EASD that their use
should be restricted to patients with a BMI of 

 

≥

 

 35 kg/m

 

2

 

 who
are supervised in experimental medical centres [4]. Careful
monitoring of blood glucose concentration and of medica-
tion is essential.

 

Slimming clubs

 

Some people find it easier to lose weight with the support
and motivation offered in a group setting. Slimming clubs
may be available as part of local health promotion initiatives,
sometimes with professional dietetic input, and sometimes
with psychoeducational support [45]. Commercially run
slimming organizations suit some people, but dieticians should
check that the dietary advice is compatible with the require-
ments of diabetes.
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Pharmacological treatments

 

Of the two agents currently available in the UK, orlistat is a
pancreatic lipase inhibitor which blocks absorption of about
30% of ingested fat, and sibutramine is a serotonin and nor-
adrenaline re-uptake inhibitor which acts mainly as a satiety-
inducing agent but also increases basal thermogenesis. The
circumstances in which these drugs may be prescribed in the UK,
their contraindications and side-effects have been reviewed
by the National Institute for Clinical Excellence [46,47]. In
comparison with placebo, both drugs produce modest but
clinically significant weight loss in overweight patients with
Type 2 diabetes, including those treated with sulphonylureas,
with improvements in carbohydrate metabolism which are
generally in proportion to the amounts of weight loss [3,43].
A 12-month, randomized, prospective, placebo-controlled
double-blind study of sibutramine in metformin-treated obese
patients with Type 2 diabetes showed significant reductions
in body weight in the sibutramine-treated group, with re-
ductions in HbA

 

1c

 

 and triglyceride concentrations in those
who lost > 10% of body weight [48]. The preliminary results
of a 4-year study with orlistat in obese patients have shown a
mean weight loss of 6.9 kg compared with 4.1 kg with placebo
(

 

P

 

 < 0.001) [49]. Most trials have included other interven-
tions and these drugs should only be used in conjunction with
dietary advice, exercise and behavioural counselling [46,47].

 

Gastric reduction surgery

 

Gastric reduction surgery, which can now be performed
laparoscopically using an adjustable LAP-BAND, can produce
substantial and sustained weight loss in patients with a BMI
of > 35 kg/m

 

2

 

 with improvement in some but not all of the
major cardiovascular risk factors [43]. Long-term data
comparing the benefits and risks with those of medical
treatment are not available [3].

 

Carbohydrate management

 

Many factors affect the glycaemic response to foods. These
include the amount of carbohydrate consumed, the composition
of this carbohydrate (its proportional content of glucose, fructose,
sucrose, lactose, amylose, amylopectin or resistant starch), the
effects of cooking or processing on food structure, and other
meal components (such as fats or proteins). The amount of
carbohydrate in meals or snacks has much greater influence on
glycaemia than the source or type [3], and, although carbohy-
drate restriction is no longer part of diabetes management, for
most patients the total carbohydrate intake remains an import-
ant consideration in order to optimize glycaemic control.

 

Quantity of carbohydrate

 

Patients, especially those with insulin-treated diabetes, have
historically been advised that they must eat approximately the

same amount of carbohydrate at approximately the same time
each day. Various systems (e.g. ‘lines’, ‘portions’, ‘exchanges’)
were devised to allow them to calculate, and usually to restrict,
their consumption of carbohydrate. In the 1980s there was an
increasing realization that carbohydrate restriction was both
unnecessary and also counterproductive, as it tended to result
in an increased consumption of fat, and simpler methods of
meal planning such as the Plate Model [50] were then intro-
duced. Subsequently the introduction of new insulin regimens
such as the basal-bolus system, using either conventional insu-
lins or short-acting analogues, and insulin pumps has allowed
greater flexibility in the timing of meals. The new insulin regimens,
when combined with more frequent glucose monitoring, which
has been simplified by the introduction of simpler and faster
glucose meters, has also allowed more knowledgeable and
motivated patients to vary their carbohydrate intake at any
particular meal time by adjusting their insulin doses or physi-
cal activity or both, while avoiding hyper- or hypoglycaemia
and enjoying a lower perceived burden of dietary restriction.

Different approaches are required for different patients and
in different circumstances. An elderly person in a residential
home will often have little or no control over the timing of
meals, may have little choice in the type of food provided and,
if dependent on others to give injections, may be limited to one
or two insulin doses daily. There are also many people who live
independently and who feel more comfortable about manag-
ing their diabetes by following a regular meal plan and who
prefer to have no more than two injections per day. Those
people on two fixed daily injections have better glycaemic
control if they achieve day to day consistency in the amount
and source of the carbohydrate content of their diets [51].

In contrast, knowledgeable and motivated patients can,
in conjunction with frequent glucose monitoring, vary the
amount of carbohydrate consumed or the time at which it is
eaten by adjusting their insulin doses or physical activity or
both. This more liberal approach has been advocated in Ger-
many for some years [52] and more recently in the USA [53].
In the UK, preliminary results from the DAFNE trial have now
been published [40]. Between these two extremes are patients
whose glycaemic control and quality of life would benefit from
a more flexible regimen, but who lack the ability, confidence
or motivation to implement the necessary skills, sometimes
because they have not received the education and support
needed to acquire them.

It is therefore essential that dieticians should have a thor-
ough knowledge of several different models for carbohydrate
management. Most dieticians in the UK use a combination of
methods when advising patients how to regulate their carbo-
hydrate consumption. The most common methods are quali-
tative advice, which is used, according to circumstances, by
87%, and semiquantitative (‘portions’) by 59%; only 17% use
‘exchanges’ and all of them combine this method with other
approaches [54].

An example of a qualitative method is the ‘plate model’
which, although primarily a device for encouraging healthy
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eating practices, is suitable for most non-insulin-treated
patients and for some patients with Type 2 diabetes on fixed
insulin doses. In this simple visual method the dinner plate
serves as a pie chart to show the proportions of the plate that
should be covered by the various food groups [50]. The small-
est sector, about 1/5th of the total area, is for meat, fish, eggs
or cheese. The remaining 4/5th is divided approximately
equally with 2/5th for the staple food (rice, pasta, bread, pota-
toes, etc.) and 2/5th for fruit and vegetables. The advantages of
this qualitative model are that it is simple, adaptable, embodies
the principles of healthy eating, promotes memory and under-
standing through visual messages [55], and is easily imple-
mented in residential and nursing homes.

Greater knowledge and understanding are required if
insulin-treated patients are to have the flexibility to vary their
carbohydrate intake and mealtimes. In the USA, carbohydrate
counting received renewed impetus because of its success as
one of the four meal-planning strategies used in the DCCT
[56]. The current method is a structured system in which three
levels of counting, of increasing complexity, are taught in a
sequential manner [53]. 

 

Level 1

 

 or 

 

Basic

 

 introduces the con-
cept of carbohydrate as a food component which raises blood
glucose concentration. It encourages a consistent intake by
using lists of food quantities [57]. Insulin adjustments are
made by the healthcare professional. 

 

Level 2

 

 or 

 

Intermediate

 

counting introduces the relationship between blood glucose
concentrations and carbohydrate, insulin dose and physical
activity. As patients learn to recognize the patterns of blood
glucose response to these variables, they are taught how to adjust
insulin doses, or carbohydrate intake, or timing of exercise, to
maintain glycaemic stability. 

 

Level 3

 

 or 

 

Advanced

 

 counting is
for those on basal-bolus regimens or pumps. Patients are now
taught how to match bolus insulin doses to carbohydrate
portions by calculating a personal insulin : carbohydrate ratio,
e.g., 2 extra units of short-acting insulin for each 20 g of extra
carbohydrate. This gives greater dietary flexibility while
minimizing the frequency of hypoglycaemia and of peaks of blood
glucose concentration, but does require intensive and time-
consuming assessment and teaching by experienced and highly
trained staff.

In the UK The DAFNE Project [41] has used adult education
principles and skills-based training to teach flexible insulin
adjustments to match the carbohydrate in a free diet on a meal
by meal basis. Adult participants, all with Type 1 diabetes of
> 2 years duration, without advanced complications, an
average age of about 40 years and an HbA

 

1c

 

 of 7.5–12.0%
(mean 9.4), attended a 5-day course in groups of six to eight. The
educators (diabetes specialist nurses and dieticians) were trained
by professional educators, and the courses were subject to external
educational appraisal and peer review. Carbohydrate counting
was taught using portions, one portion being approximately
equivalent to 10–12 g of carbohydrate. The course did not
attempt to teach healthy eating, although the benefits of this
received a brief mention on the final day. Participants used
a basal-bolus regimen with two injections of isophane insulin

(at bedtime and before breakfast) with soluble insulin before
each meal. Participants were shown how to calculate the dose
of soluble insulin for each portion of carbohydrate which
suited their individual needs, usually 1–3 units per portion,
and were given a carbohydrate portion booklet. In contrast to
the DCCT, participants received only routine care after the ini-
tial 5-day course. Statistically significant reductions in HbA

 

1c

 

were found after 6 months (

 

−

 

1.0%) and 12 months (

 

−

 

0.5%),
and there were statistically significant improvements in scores
for quality of life, psychological well-being and satisfaction
with treatment. There were no changes in body weight, serum
lipid concentrations or frequency of severe hypoglycaemia.
The DAFNE Project has shown that those who volunteered for
the trial could, when given the freedom to eat as they chose,
achieve improvements in glycaemic control and well-being
and were more satisfied with this approach than with conven-
tional management. It is, however, dependent on additional
staff training and time and requires a commitment by the
patient to a 5-day course (16% of the randomized volunteers
withdraw at this stage), more intensive glucose monitoring
and five injections daily. The proportion who continued with
the DAFNE system after the trial ended is not stated.

 

Type of carbohydrate

 

It has now been well-established that dietary sucrose does not
increase glycaemia more than isocaloric amounts of starch,
and that people with diabetes need not restrict their intake of
sucrose-containing foods because of concerns about hypergly-
caemia (although there may be other health reasons for doing
so). In recent years attempts have been made to devise a more
meaningful way of quantifying the glycaemic effect of different
foods by means of the glycaemic index (GI). Although attrac-
tive in theory, in practice this system has many limitations. Dif-
ferent methods of food processing or preparation can make
large differences to the GI, as can the ripeness of certain foods
such as bananas [58,59], and different strains of rice have dif-
ferent values [60]. Although there are published tables of the
GIs of some 500 different individual foods [61], the GI of a
specific food can be influenced by the other foods in a mixed
meal. There is limited information on the GIs of different food
combinations and some of this is based on theoretical calcula-
tions [62]. To complicate matters further, the GI of an indi-
vidual food or a mixed meal may be influenced by what was
eaten at the preceding meal [60,63] and foods with similar
GIs may have different insulinaemic indices [63]. Despite
these various problems, there is evidence that diets based on
foods with a low GI can improve glycaemic control, insulin
resistance, lipid profiles and fibrinolysis [58,62], though the
evidence has been disputed [64] and the debate continues
[65,66]. The ADA currently advises that there is insufficient
evidence of long-term benefit to recommend the use of low
GI diets as a primary strategy in meal planning [3].

Nevertheless, the GI can have value as a broad guide to good
carbohydrate food choices, by stratifying foods into low,
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medium and high GI categories. However, patients should
be advised against placing too much reliance on tables of GI
values in popular diet books because, besides the problems
already described, the information can be misunderstood and
misused. For example, it is easy to assume that a low GI food
will have less glycaemic effect than a high GI one, whereas this
is only the case if they are consumed in equi-carbohydrate
loads. Thus, a typical helping of a low GI food such as pasta
(which might be 35 g of carbohydrate) will have a greater
glycaemic effect than a higher GI food such as a slice of bread
(15 g of carbohydrate). Moreover, excessive emphasis on the
GI content of a meal may divert attention away from other
more important aspects such as fat or calorie content.

 

Other aspects of dietary advice

 

Insulin treatment

 

All members of the diabetes team must work with the person
with diabetes to choose an insulin and dietary regimen which
is best suited to the individual’s lifestyle preferences. As regi-
mens become more flexible it is essential that the dietician
should be familiar with the time–action profiles of different
insulins and insulin analogues. Insulin is anabolic and progres-
sive weight gain can be a problem when glycaemic control is
tightened or when insulin replaces oral hypoglycaemic agents
in patients with Type 2 diabetes. This potential weight gain
should be anticipated and explained to the patient so that
dietary measures can be discussed and instituted. Combined
treatment with insulin and metformin, which can reduce insu-
lin dosage by improving insulin resistance and perhaps also by
its anorectic effect, can be useful in those who are overweight
[67,68]. The thiazolinediones, which also reduce insulin resist-
ance but which are associated with 3–4 kg weight gain [69,70],
are not currently licensed in the UK for use with insulin, but a
preliminary report suggests that the combination can be useful
[71], particularly if metformin is contraindicated or causes
gastrointestinal side-effects.

 

Oral hypoglycaemic drugs

 

Metformin is probably the initial oral hypoglycaemic drug of
choice in overweight people with Type 2 diabetes who need
more than just dietary management, because weight gain is less
common than with sulphonylureas, thiazolinediones or insu-
lin, and because the incidence of hypoglycaemia is only slightly
greater than in those treated by diet alone [72]. The megliti-
nides, of which repaglinide and nateglinide are currently avail-
able in the UK, are probably weight neutral [73,74], although
in one study repaglinide was associated with an average weight
gain of 2.4 kg when used alone and 3.0 kg in combination with
metformin, whereas weight in those treated with metformin
alone decreased by 0.9 kg [75]. All those treated with sul-
phonylureas or meglitinides must be given advice on the causes,
recognition and management of hypoglycaemia. Acarbose

does not cause hypoglycaemia when used as sole therapy, but
if hypoglycaemia occurs when it is being used with another
agent then treatment must be with glucose and not with
sucrose, because its action as an alphaglucosidase inhibitor
prevents hydrolysis of disaccharides [76].

 

Hypoglycaemia

 

Glucose (10–20 g) is the preferred sugar for the immediate
treatment of acute hypoglycaemia because it does not require
digestion or metabolism [3]. Some patients prefer to use snack
bars, but the presence of fat may slow the absorption of carbo-
hydrate, though gastric emptying during hypoglycaemia is as
rapid for solids as it is for fluids [3]. After recovery from
hypoglycaemia a further 10–20 g of slower-acting carbo-
hydrate should be given, unless the next snack or meal is due,
in which case it should be eaten straight away.

 

Exercise [3,77]

 

Regular exercise should be encouraged in all people with
diabetes, and advice must be given on prevention of hypo-
glycaemia during and after exercise. Blood glucose concentration
may increase during the early phase of intense exercise and
metabolic decompensation can occur if the pre-exercise con-
centration is high. Diabetes UK advises that exercise should be
postponed if the blood glucose concentration is > 15 mmol/ l
or if there is ketonuria [78]. If exercise is unplanned then addi-
tional carbohydrate must be taken before or during exercise to
prevent hypoglycaemia. If exercise is planned then the dose of
insulin or sulphonylurea prior to activity can be reduced. This
is preferable to additional food in those who are overweight.
Some people are best suited by a combination of a reduction in
dosage together with a modest increase in food. Because there
is considerable individual variation in the response to exercise,
patients should be encouraged to monitor blood glucose
concentrations before and after exercise to determine the
magnitude of the adjustments in dosage and food which are
needed for different types of exercise. While exercising,
patients should have immediate access to rapidly absorbed
carbohydrate in case hypoglycaemia should occur.

Muscles continue to replenish glycogen stores for many
hours after exercise, and increased insulin sensitivity may per-
sist until the next day, particularly after endurance exercise.
Patients must therefore be aware of the potential for hypo-
glycaemia to occur many hours after exercise. Additional food
and a reduction in insulin dosage may therefore be needed
after a period of intensive exercise. At night the liver is the
main source of glucose, and hyperinsulinaemia could block
this source. The evening or bed-time dose of intermediate act-
ing insulin may need to be reduced, and some patients find it
helpful to have a larger than normal bed-time snack which
should include carbohydrate from a slowly absorbed source.
The potential for nocturnal hypoglycaemia is increased if
exercise has been followed by significant amounts of alcohol.
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Alcohol

 

The metabolic effects of alcohol are complex and are influ-
enced by many variables, e.g. the type and quantity of alcohol
and the rate of ingestion, age and gender, individual variation,
timing of consumption in relation to meals, exercise, nutri-
tional state, ill health and non-diabetic medications [79,80].
In clinical practice the major issues relate to the potential for
alcohol to worsen hypoglycaemia and hypoglycaemic un-
awareness [79,81], the sustained effects of heavy drinking on
glycaemic control [82,83], and possible aggravation of micro-
vascular complications [79]. However, it is perfectly safe for
most diabetic people to drink alcohol provided that certain
precautions are followed.

Advice about sensible drinking given to the general population
[84] (maximum of 14 units per week for women and 21 for men,
observance of 1–2 alcohol-free days per week, avoidance during
pregnancy and by those with gastritis, pancreatitis, severe liver
disease, previous addiction) also applies to those with diabetes.
Alcohol contains 7 kcal /g and can cause or aggravate hyper-
triglyceridaemia [80], so its use should be restricted by those
who are trying to lose weight or who have significant hyper-
triglyceridaemia. Food slows the rate of absorption of alcohol
and reduces its peak blood concentration [79]. Moderate
amounts of alcohol, e.g. 2–3 units daily, taken before, during
or soon after a meal, do not affect short-term glycaemic con-
trol, and provided that alcohol is taken in this context there is
no convincing evidence in favour of low-carbohydrate beers,
lagers and ciders, which may theoretically increase the risk
of hypoglycaemia because of their greater alcohol content. In
non-diabetic subjects alcohol enhances the early insulin response
to sucrose, and those diabetic people who still have significant
endogenous insulin reserves should consider using low-
carbohydrate mixers and cordials and limiting their consump-
tion of sweet drinks (including sweet wines and sherries) to
minimize the risk of reactive hypoglycaemia [85].

Serious hypoglycaemia can occur with larger quantities of
alcohol, particularly in insulin-treated patients and especially
if food is omitted or if alcohol is substituted for some or all of
the carbohydrate content of the meal. Delayed hypoglycaemia
may occur up to 16 h after drinking [79], awareness of
hypoglycaemia can be reduced at blood alcohol concentra-
tions of 20–25 mmol/ l (92–115 mg/dl) [81], recovery from
hypoglycaemia may be delayed [79] and the effect of exo-
genous glucagon diminished [3]. Relatives and carers, as well
as patients, should be aware of the risks of hypoglycaemia and
should be prepared to rouse and feed a sleeping patient who
has consumed alcohol the night before [79].

Heavy alcohol consumption can cause sustained but revers-
ible hyperglycaemia in patients with Type 2 diabetes [85] and
recurrent episodes of hypoglycaemia in Type 1 diabetes [79],
and alcohol abuse should be considered in patients with other-
wise unexplained poor glycaemic control.

Moderate alcohol consumption of 1–3 units daily probably
has the same cardioprotective effect in diabetic as in non-

diabetic populations [86,87] and may also have a protective
effect in peripheral vascular disease [88,89].

 

Special groups

 

Children and adolescents

 

There is little research on the nutritional requirements of
diabetic children [3] and the current guidelines of the Inter-
national Society for Paediatric and Adolescent Diabetes are
largely consensus based [90]. Recommendations represent a
fusion of the general principles of dietetic management in
diabetes care with the requirements for healthy children and
adolescents. In the absence of a strong evidence base it is
perhaps not surprising that a survey of dieticians providing
a service to diabetic children in the UK in 1997 found major
variations in the advice given and little evidence of evalua-
tion of its effectiveness [91].

Ideally, children and their carers should be seen by a special-
ist paediatric dietician [90], though this is currently not always
feasible in the UK, and there is in fact little difference in the
working practices of paediatric and other dieticians when
caring for diabetic children [91]. Diabetes is rare in infants
and a specialist dietician should always be involved in these
cases. Changes in eating habits are unlikely to be achieved unless
the whole family becomes involved in decisions on healthy
food choices [90]. School catering staff will need advice, and
teachers and babysitters need to know about appropriate
snacks and treatment of hypoglycaemia.

Nutritional and energy requirements change throughout child-
hood and adolescence; for example, those under 5 years need
a diet which is relatively energy dense, energy intake doubles
between the ages of 6 and 12 years, and protein intake per kg
body weight decreases [17]. Regular dietetic review is
therefore essential and should occur every 3–4 months during
growth and puberty. Height and weight (actual and velocity
measurements) should be recorded, together with a review of
changes in lifestyle and physical activity. Older children need
advice about the safe use of alcohol and all members of the
team should be alert to the possibility of eating disorders
(discussed below). In extreme cases of adolescent rebellion it
may be more important to retain contact with the patient
than to risk alienation by labouring the principles of healthy
eating. Motivated adolescents may benefit from a more flexible
approach to dietary and insulin management to permit the
variability inherent in normal teenage lifestyles and eating
habits.

The incidence of Type 2 diabetes is increasing in children of
both ethnic minority and Caucasian origin [92] as the pre-
valence of childhood obesity continues to increase. Overt dia-
betes is probably just the tip of the metabolic iceberg in obese
children, as an American study found impaired glucose toler-
ance (by ADA criteria) in 25% of 4–10-year-olds with a BMI
> 29 kg/m

 

2

 

 and in 21% of adolescents with a BMI > 35 kg/m

 

2

 

,
4% of the obese adolescents having previously unrecognized
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diabetes [93]. Dietary advice must take account of the requirement
for calorie restriction while not compromising linear growth,
and of any associated dyslipidaemia and hypertension, and
physical activity must be encouraged [3].

Eating disorders

Although there is still debate about whether adolescent
females with diabetes have an increased prevalence of overt
eating disorders such as anorexia or bulimia, there is con-
sensus that non-specific eating disorders are more common in
this group of patients, and especially so if deliberate insulin
omission as a means of weight control is categorized as an
eating disorder [94–97]. Adolescent females with Type 1 dia-
betes are significantly heavier than their non-diabetic peers
[98,99]. Concern about body weight and shape increases as
body weight increases from adolescence to young adulthood,
and the magnitude of the concern correlates with the degree of
weight gain [95]. Rating scale measures show that dietary
behaviour is particularly likely to become abnormal in the
first year after diagnosis of diabetes, with a pathological focus
on thinness and body dissatisfaction [100]. The emphasis on
diet as an essential component of diabetic management,
together with the weight gain following initiation of insulin
treatment, the large insulin doses which may be required
during adolescence and which can make weight control more
difficult, all coincide with a time when the adolescent girl is
particularly susceptible to psychosocial messages about body
image and may explain the increased prevalence of non-
specific eating disorders and insulin omission [94]. If so, the
problem may be exacerbated by measures to achieve inten-
sive glycaemic control because, despite increased dietetic
advice and measures to increase the flexibility of the diet,
adolescents in the intensive arm of DCCT were twice as likely
to be overweight as those on conventional therapy [101].
There may be a case for less intensive glycaemic control in
adolescent females [97], especially as there is some evidence
that the increased incidence of microvascular complications
in those with eating disorders is related as much to insulin
omission to control weight as it is to the eating disorder itself
[95]. Success rates for treatment of eating disorders are lower
in diabetic than in non-diabetic people, and it is therefore
important to recognize these conditions at any early stage.
Those with an eating disorder are more likely to have high
HbA1c results, recurrent and unexplained episodes of diabetic
ketoacidosis, recurrent severe hypoglycaemia, and an earlier
onset of microvascular complications [96].

Although most research has focused on eating disorders in
adolescents with Type 1 diabetes, this condition can persist
well into adult life [95]. Moreover, the emotional distress
associated with eating disorders in the adult with Type 2
diabetes is often greater than that in the Type 1 adolescent, as
these overweight ladies become trapped in the vicious circle of
low self esteem, increased restraint eating and binge eating
[102].

Pregnancy

Pregnancy in pregestational diabetes

Meticulous control of diabetes from the time of conception to
delivery is essential to lessen the risks to both mother and child,
and measures to optimize diabetic control must start before
conception to minimize the risk of congenital malformation
[103]. These should include a dietary review so that dietary
adjustments can be made if necessary, particularly if there are
changes in the insulin regimen. As with non-diabetic women,
a folate supplement of 0.4 mg/day (5 mg/day if there is a pre-
vious history of neural tube defects) should be taken. Some
clinicians routinely advise a dose of 5 mg daily because of the
increased risk of neural tube defects in the children of diabetic
women; there is no published evidence to support this advice
and Diabetes UK is currently seeking a consensus of expert
opinion on this matter [104]. Other vitamin and mineral sup-
plements should be given if there is uncertainty about the
nutritional status. Women whose body weight exceeds 120%
of the ideal should be encouraged to lose weight before con-
ception wherever possible [103].

Once pregnancy is confirmed, regular dietary follow-up is
essential to maintain near-normal glycaemia whilst ensuring
that the nutritional demands of pregnancy are also met. A
stable meal pattern, usually composed of smaller but more
frequent meals, is important. Food choice should focus on the
need for micronutrient-rich foods (fruit, vegetables, low-fat
dairy products and lean meat, fish or alternatives) rather than
energy-dense fat-rich foods. Greater consumption of low gly-
caemic index food choices can be encouraged. General dietary
guidance for pregnancy, including contraindications such as
avoidance of alcohol and liver and liver products, unpasteurized
dairy products and precooked cold meats, should be given.

Tighter glycaemic control means that the risk of hypogly-
caemia is higher and clinicians should ensure their patients
know how to avert or correct this. Written guidelines for coping
with problems such as nausea or vomiting may also be helpful.

As pregnancy progresses, weight gain should be closely
monitored. There are recommendations for weight gain, related
to prepregnancy BMI, associated with the best maternal
and fetal outcomes in the general American population; for a
prepregnant BMI of 20–26 kg/m2 the recommended gain is
11.5–16 kg [105]. If weight gain becomes rapid, there should
be further focus on food choice to replace high-energy density
foods with nutrient-rich, lower energy alternatives. The aim
should be to stabilize weight or reduce the rate of weight gain.
Active weight reduction is not appropriate because of the risk
of compromising nutritional intake and fetal development.
Energy consumption should be sufficient to prevent ketonae-
mia which is associated with lower development scores in the
offspring when aged 6–9 years [106].

Lactation

Breast feeding should be encouraged, although this may be
more difficult to establish if the infant requires specialist care
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in a neonatal unit. The high energy costs of lactation mean that
the mother is likely to require an additional 40–50 g carbohy-
drate/day compared with her prepregnancy intake [103].
Extra carbohydrate may be required before going to bed while
the infant is still having nocturnal feeds.

Gestational diabetes

The benefits of dietary intervention and the optimal dietary
prescription for the management of gestational diabetes
remain uncertain [107], and because there is no clear consen-
sus [108] local policies and practices vary considerably. On the
basis of present knowledge it would seem reasonable to advise
healthy food choices and, as fetal macrosomia may be more
closely related to post- than to preprandial glucose concentra-
tions [3], the carbohydrate content of the diet should be evenly
distributed through the day with an emphasis on foods with a
low glycaemic index. Reducing maternal obesity can reduce
fetal weight but requires a level of energy restriction which
may compromise fetal nutrition. Diabetes UK has previously
advised an energy intake of 24–30 kcal /kg (1500–1800 kcal /
day) for obese women with gestational diabetes [103], but
there is no convincing evidence that this reduces either birth
weight or the need for caesarean delivery [109].

Women with a history of gestational diabetes have an
increased risk of recurrence in subsequent pregnancies and of
Type 2 diabetes in later life, especially if they remain over-
weight [110]. They should therefore be offered postpartum
advice on healthy eating, weight management and exercise,
although the benefits of such advice have not yet been tested in
a prospective study.

The elderly person

Few data are available on which to base diet and exercise pre-
scriptions for elderly patients and the optimal composition of
the diet is unknown [111]. In the absence of such information
it is usual to apply the general principles of dietary manage-
ment of diabetes but, as appetite is often diminished in the
elderly, the use of nutrient-dense foods may need to be en-
couraged. Those who are overweight may benefit from weight
reduction [112], provided that micronutrient intake is not
compromised. Case studies suggest that zinc deficiency may
be more common in the elderly [110]. Calcium intake should be
at least 1200 mg daily, and a multivitamin supplement may be
appropriate for those with reduced appetites [3]. The risk of
hypoglycaemia with consequent falls and fractures should be
minimized and targets for preprandial blood glucose concen-
trations may need to be relaxed. Dietary guidance must find
the right balance between meeting the clinical needs of diabetes
without diminishing the older person’s ability to enjoy meals.
Community care services must ensure the needs of those who
live alone and are physically frail. Issues relating to the dietary
management of people in residential care are discussed below.
Physical activity and exercise are beneficial and should be
encouraged as far as it is practicable to do so [113].

Institutional care

There are probably at least 15 000 elderly people with diabetes
who live in residential or nursing homes in the UK [114], and
unknown numbers of children in residential schools and
homes and of adults in prison. These people often have little or
no control over the timing of their meals and medications or
the type and amount of food provided. Those living in hostel
or bed-sit accommodation may have restricted access to facil-
ities for food preparation and storage. People with learning
disabilities and diabetes need more careful supervision of their
food purchases and choices than their non-diabetic peers.

Undernutrition is common in elderly people in residential
care. In a survey in Liverpool, 52% of residents had a daily
energy intake which was lower than the estimated average
requirement for age and sex, 19% had a BMI of < 20 kg/m2

(only 8% had a BMI > 30 kg/m2), all had intakes of vitamin D
which were less than the reference nutrient intake (RNI), but
none was taking vitamin D supplements, and intakes of cal-
cium, iron and vitamin C were below the RNI in 10–17%
[114]. There is evidence that elderly residents in long-term care
who are given regular meals with less restrictive diets have
improved nutritional status and a better quality of life [115].
The ADA now recommends that fat restriction is not indicated
for the majority of this population because of the risk of
malnutrition [116].

Diabetes UK has produced guidelines for dietary require-
ments for residents in long-term care homes [117] and has also
published guidance for lay carers (Appendix). Community die-
ticians should establish working relationships with care home
managers and assist in the training of both care staff and cater-
ing staff.

Problems of diabetes care in prisons include inappropriate
foods and meal times and limited opportunities for exercise,
but glycaemic control can be improved by input from a multi-
disciplinary diabetes team who must be fully aware of the
realities of prison life [118]. Dieticians must be available to all
prisons, for both general advice and individual consultation.

People from ethnic minorities

The prevalence of Type 2 diabetes, obesity and hypertension is
greater in people of South Asian, Caribbean and West African
origin than in the white population of the UK, and their dia-
betes is less likely to be detected and, when diagnosed, less
likely to be adequately treated [119].

The principles of dietary management in respect of diabetes,
obesity and cardiovascular disease are no different for ethnic
minorities than for any other population, but they do have to
be applied in a way which is culturally appropriate. Dieticians
need to be familiar with customs, food habits and cooking
practices of different ethnic groups, but they also need to be
aware that there can be enormous diversity within a particular
ethnic group, and even sometimes within a single family. Some
people consume a diet which is no different from that of their
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indigenous peers; others, particularly older people or recent
immigrants, retain their traditional eating practices. Assump-
tions must never be made about an individual’s food habits
simply on the basis of ethnic origin. Detailed information can
be obtained from the Multicultural Nutrition Group of the
British Dietetic Association. (Appendix).

Other problems can hamper effective healthcare. Language
barriers may make both dietary assessment and dietary guid-
ance more difficult. Social problems such as poor housing,
unemployment and poverty may have significant nutritional
implications. Dieticians may have to work closely with local
community support or health promotion agencies in order to
provide the most appropriate care for their patients. A survey
in 1987 found that 40% of hospital diabetic clinics with over
50 Asian patients had no specifically adapted diet sheet [120].
Dietary literature is now available from Diabetes UK in a
number of Asian languages (see Appendix).

During the month of Ramadan, practising Muslims abstain
from food and liquids between dawn and sunset, commonly
eating one large evening meal after sunset and a light meal
before dawn. The latter is optional in some societies but
patients should be advised to eat it to reduce the risk of day
time hypoglycaemia [121]. The period between sunrise and
sunset will be longer when Ramadan occurs during the sum-
mer months, which happens periodically as Ramadan starts
about 10 days earlier each year. Although people with diabetes
can be exempted from fasting during Ramadan, many wish to
observe the fast and, with appropriate advice, the great major-
ity can do so safely [122]. In insulin-treated patients, the use of
a short-acting analogue rather than regular human insulin
results in smaller postprandial glycaemic excursions and less
hypoglycaemia [123,124]. For patients treated with oral
hypoglycaemics, the easiest regimen is to take the normal
morning dose, together with any midday dose, at sunset and
any evening dose before dawn [125]. The use of a meglitinide
offers theoretical advantages but has not been investigated in
this context. The content of the meal, as well as the timing,
may change during Ramadan. Muslim sweets taken in
Ramadan, Khir (rice pudding) and vermicelli are sugary and
may require alterations in drug or insulin dosage [121].

Some Hindu women observe a partial fast in which only
certain foods such as fruit and yoghurt may be eaten on 1 or
2 days each week [126].

Special situations

Intercurrent illness

Home care

During acute intercurrent illness it may be appropriate to
take larger quantities of some foods and drinks which would
normally be advised only in moderation. Patients should be
provided with written information about the carbohydrate
content of easily assimilable foods and drinks such as soups,
ice cream, yoghurts, jellies, fruit juices and soft drinks. Fluid

intake should be increased if there is fever, vomiting or diar-
rhoea. Commercial oral rehydration salts can help prevent or
treat dehydration but, if these are not available, then sodium-
containing fluids such as sports drinks or tomato juice may be
used. All clinicians should reinforce standard ‘sick day rules’
such as the importance of continuing insulin (though insulin
may sometimes have to be temporarily discontinued in very
young children), more frequent glucose monitoring and crite-
ria for seeking medical advice.

Hospital care

Responsibility for the management of diabetes in hospital
should be shared between the person with diabetes and the
healthcare team. Wherever possible, patients should be allowed
to make their own food choices, though guidance may be
needed from the dietician to ensure that meal plans are appro-
priate to the circumstances of the illness. Hospital dieticians
should ensure that hospital menus contain appropriate choices
for meals and snacks and that suitable foods and drinks are
available in hospital canteens and shops and on hospital
trolleys. This can be more difficult when these services are
contracted out to independent suppliers. All wards must carry
food and drink for the oral treatment of hypoglycaemia.

Catabolic illness, enteral and parenteral nutrition

Most hospitalized adults need 25–35 kcal of energy per kg
body weight daily and in catabolic illness at least 1.0 g/kg body
weight daily of protein is required if renal and liver function
permit [3]. However, over-feeding should be avoided because
it can cause hyperglycaemia, hypertriglyceridaemia and hyper-
tonic dehydration (all of which are problems to which the sick
diabetic patient may be particularly liable), as well as increased
oxygen requirements and increased production of carbon
dioxide [127,128]. After correction of hyperglycaemia dia-
betic patients may be deficient in phosphate, potassium and
magnesium, and these deficiencies must be corrected and
monitored to prevent the re-feeding syndrome [127].

Most enteral formula feeds are high in carbohydrates, part-
icularly low molecular weight carbohydrates, and low in fat.
However, there is increasing evidence, from single meal and
short-term studies, that diets with a reduced carbohydrate con-
tent and which contain up to 50% of total energy as fat with
30% of the energy from MUFA, result in better glycaemic con-
trol and improved lipid profiles with higher HDL-cholesterol
and lower triglyceride concentrations [129–131]. Whether
these products are helpful in sick patients has yet to be estab-
lished. The greatest benefit might be expected in stable patients
who require long-term enteral tube feeding or liquid food
supplements. However there is only one long-term study of
3 months [132]. This was of 34 diabetic patients in two nurs-
ing homes who were randomly allocated to receive either a
standard enteral feed or a reduced carbohydrate-high MUFA
feed. There were no statistically significant differences in
plasma glucose concentrations or HbA1c results, although the
high MUFA group had higher HDL-cholesterol and lower
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triglyceride concentrations and 10% fewer infections. Some
enteral feeds contain added fibre, typically 1.2–1.5 g of mostly
insoluble fibre per 100 ml. The amount of fibre which can be
added is limited by problems due to blocking of fine bore
tubes, and there is no evidence that these products improve
glycaemic control [131].

There is little published information about the use of differ-
ent preparations for parenteral nutrition in diabetic patients,
and no recommendations can be made for any particular prod-
uct [131]. The initial choice of formula should be based on the
clinical picture and biochemical results, with subsequent
adjustments made on the basis of meticulous metabolic moni-
toring. As with enteral nutrition, mineral and vitamin deficien-
cies should be corrected before feeding is begun.

Palliative and terminal care

The aims of nutritional advice are different in patients
receiving palliative or terminal care. Risk reduction for micro-
vascular and macrovascular disease is no longer relevant and
the main emphasis should be on avoidance of symptoms due to
hyper- or hypoglycaemia. If palliative care is likely to be pro-
longed then efforts should be made to maintain energy intake
and nutrient balance using dietary and management regimens
which are as non-intrusive as possible. Changes in appetite
and body weight or the use of glucocorticoids may require
substantial alterations to insulin dose and regimen or to oral
hypoglycaemic drugs, and these should be anticipated where
possible. Patients with fickle appetites who are treated with
sulphonylureas might find it better to take a meglitinide as
and when they feel able to eat, but at present there are no com-
parative studies of these drugs in such situations.

Nephropathy

The role of dietary protein restriction in the management of
diabetic nephropathy is still uncertain. There have been no
studies in patients with Type 2 diabetes. In patients with Type
1 diabetes and a reduced glomerular filtration rate (GFR) the
SIGN guidelines [9] recommend a reduction to 0.6–0.8 g/kg
per day on the basis of evidence (categorized as level 1+) in two
meta-analyses, one of which was based on only 108 patients
[133]. In the second study the number of diabetic patients was
also small, and the overall effect in both diabetic and non-
diabetic patients was a reduction in the rate of decline of GFR
by only 0.53 ml/min per year [134]. A recent Cochrane review
concluded that protein reduction appeared to slow the rate of
progression to renal failure in patients with Type 1 diabetes,
but noted that the evidence was based on proxy indicators and
that the optimum level of protein restriction was still unknown
[135]; the authors suggested that a pragmatic approach might
be to reduce protein intake to 0.8–1.0 g/kg per day, which is
little different from that recommended by the EASD and ADA
[4,5] for all people with diabetes. An ADA Technical Review
noted that those studies which actually achieved reductions to
0.7 g/kg per day showed a significant reduction in the rate of

decline in GFR in patients with Type 1 diabetes, although in
one of these studies this may have been influenced by better
control of hypertension [3]. The ADA Nutrition Recommen-
dations graded the evidence as Grade C (approximately equiv-
alent to level 2+) and concluded that restriction of protein to
0.8 g/kg per day ‘may’ slow progression [5]. By contrast, the
ADA Nephropathy Recommendations grade the evidence as
Grade B (approximately equivalent to level 2++), and say that
there is general consensus that protein intake in patients with
Type 1 diabetes and nephropathy should be restricted to 0.8 g/kg
per day and that, as GFR begins to fall, ‘further restriction to
0.6 g/kg/day may prove useful … in selected patients’ [136].

Because the substitution of protein from plant sources for
that from animals tends to result in a reduction in total protein
intake, there is insufficient evidence to make definite recom-
mendations about the source of protein [3]. There is some
preliminary evidence to suggest that phytoestrogens, found
particularly in soy protein and flaxseed, may retard the pro-
gression of various chronic renal diseases [137,138].

Because the evidence for protein restriction in diabetic neph-
ropathy is still inconclusive it is not appropriate to make any
general recommendation. If protein is reduced below 0.8 g/kg
per day it should be done under the supervision of a specialist
dietician, as there is the potential for nutritional deficiencies to
occur [139]. This can be time consuming and in the Modifica-
tion of Diet in Renal Disease Study each patient received 2–3 h
of dietetic instruction per month [140]. It may be more effec-
tive to use available dietetic time to ensure that patients are not
exceeding the recommended consumption of protein. The
EASD and ADA recommendations for the general diabetic
population suggest that protein should constitute 10–20% of
daily energy [4,5]. However, in the EURODIAB IDDM Com-
plications Study, the average protein intake was 1.5 ± 0.5 g/kg
per day (mean ± SD), equivalent to 17.6 ± 3.5% of total energy
intake, and accounted for more than 20% in 22% of patients
[141]; and in the UKPD Study of patients with Type 2 diabetes
protein accounted for 20.7 ± 4.2% (mean ± SD) of daily energy
[142].

Hypertension [143]

In those who are overweight, there is a fall of approximately
1 mmHg in mean arterial pressure for each 1 kg body weight
lost [143]. Salt restriction from a daily intake of 12 g to 6 g
daily results in a drop in systolic /diastolic pressure of about
5/2–3 mmHg [143], and possibly more in hypertensive patients
with Type 2 diabetes in whom it also potentiates the effect of
some anti-hypertensive drugs [144,145]. There is epidemio-
logical evidence to suggest an inverse relationship between
blood pressure and consumption of potassium, magnesium
and calcium [143], and some evidence that a diet rich in these
minerals has an anti-hypertensive effect in hypertensive dia-
betic patients [146]. Reduction in salt consumption can be
problematic if advice is also given to increase starchy carbohy-
drate, because most commercial cereal and bread products
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contain 1% salt by weight. Options include the use of unsalted
cereals such as porridge or muesli, the use of a home bread
maker to obtain salt-free or low-salt bread, or replacing some
cereal foods with fruit and vegetables which will also increase
potassium consumption. Even replacing ordinary salt with a
salt substitute which contains 50% sodium chloride, 40%
potassium chloride and 10% magnesium chloride can have a
useful effect in hypertensive patients with Type 2 diabetes
[147]. Sustained and excessive consumption of alcohol has a
deleterious effect on blood pressure, whereas regular physical
exercise, e.g. 30–45 min of brisk walking on most days, is ben-
eficial [143].

Dyslipidaemia [2,3]

Dyslipidaemia is often present in newly diagnosed patients or
those with poor glycaemic control and should be reassessed
after control of hyperglycaemia.

Many patients with Type 2 diabetes and some overweight
patients with Type 1 diabetes have a dyslipidaemia associated
with insulin resistance. This is characterized by an increase in
triglyceride and small dense LDL particles and a reduction in
HDL-cholesterol. It often persists after glycaemic control has
been achieved. Lifestyle interventions include weight loss, par-
ticularly by reduction of saturated fat, which reduces concen-
trations of triglyceride and LDL-cholesterol and which may
increase HDL-cholesterol. If weight loss is not required then
energy from saturated fat can be replaced by carbohydrate or
cis-monounsaturated fat. Regular physical exercise helps to
reduce triglyceride concentrations and to improve insulin
sensitivity.

Increased concentrations of total and LDL-cholesterol in
adults should be treated energetically because of the high
incidence of coronary heart disease in people with diabetes.
Intervention is recommended if the total cholesterol is > 5.0
or LDL-cholesterol is > 3.0 mmol/l [9]. The principal
dietary determinant of LDL-cholesterol is saturated fat and
this, together with trans-unsaturated fat, should constitute
< 10% of daily energy, and in some patients a reduction to
< 8% may be helpful. Dietary cholesterol is less important
than saturated fat, but dieticians should check that con-
sumption of high-cholesterol foods such as eggs and shellfish
is not excessive.

Sterols and stanols of plant origin have been shown to lower
LDL-cholesterol concentrations, with an intake of 2 g/day pro-
ducing an average reduction of 10–15% [148]. The effect is
seen in both normolipidaemic and dyslipidaemic individuals,
including those already treated with statins and other lipid-
lowering agents [149]. Sterols and stanols are now being incor-
porated into spreads and other fat-derived products such as
yoghurts, semiskimmed milk, cereal bars and soft cheeses, and
are marketed as adjuncts to other dietary methods of reducing
LDL-cholesterol. At present they are about two to four
times more expensive than conventional margarines [148].
Although sterols and stanols have been shown to lower LDL-

cholesterol, their long-term effects on morbidity and mortality
due to coronary heart disease are unknown, and it is possible
that any benefit due to cholesterol lowering may be offset by a
reduction in the absorption of some fat-soluble vitamins and
reduced plasma concentrations of the antioxidants β and α
carotene and vitamin E, particularly since the reduced concen-
tration of β carotene is disproportionately greater than the
reduction in LDL-cholesterol. Any benefit may also be offset
by other constituents in the food product; e.g. one spread also
contains significant quantities of trans-unsaturated fatty acids
[150]. There are as yet no long-term safety data on the use of
these products in children or in pregnant women [149]. Phyto-
sterolaemia, a very rare recessively inherited defect, is charac-
terized by increased absorption of plant sterols and accelerated
atherosclerosis, and it is not yet known whether the hetero-
zygous carriers, whose prevalence is unknown, may accumu-
late plant sterols if the dietary intake is increased. Until further
studies and large-scale monitoring have been undertaken the
American Heart Association recommends that the use of these
products be restricted to adults requiring treatment of hyper-
cholesterolaemia or secondary prevention [149]. Whether they
should be used in those with low HDL-cholesterol concentra-
tions remains to be determined.

Hypertriglyceridaemia is sometimes associated with alcohol
consumption and this possibility should always be considered.
The use of pharmacological doses of fish oils, e.g. > 3 g daily,
to treat hypertriglyceridaemia is not recommended because of
potential deleterious effects on LDL-cholesterol and glycaemic
control [3].

Coeliac disease

The increased prevalence of coeliac disease in Type 1 diabetes
[151] places a double dietary burden on the patient, and expert
dietetic advice is required. When untreated there is an
increased risk of hypoglycaemia, and the introduction of a
gluten-free diet results in an increase in insulin requirement
[152]. The glycaemic indices of gluten-free bread, pasta and
biscuits available in the UK, whether made from wheat or
maize starch, are similar to those of gluten-containing
products [153]. Beans and legumes can be used to increase
the fibre content of the diet. Calcium supplements should be
given to minimize the risk of osteoporosis if dietary intake
is < 1500 mg/day [154].

Cystic fibrosis

The patient with cystic fibrosis and diabetes may be under
weight, and a high-energy diet with extra calories from fat
and no restriction on carbohydrate is required [155]. Insulin
regimens need adjustment when supplementary overnight
enteral tube feeding is used [155] and during periods of acute
infection. Good metabolic control presents a challenge but is
attainable with a basal-bolus regimen and is associated with
weight gain [156].
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Prevention of diabetes by diet and lifestyle 
change

This subject has recently been reviewed on behalf of the ADA
[3]. In summary, there is good evidence that structured
programmes of lifestyle change which emphasize weight loss
(5–7% of body weight) by reduced energy and fat intake and
increased physical activity can reduce the risk of overweight
people with impaired glucose tolerance developing Type 2
diabetes. Exercise need not be especially vigorous and brisk
walking will protect provided it is done regularly. There is some
evidence that a higher intake of whole grain foods is associated
with a lower incidence of Type 2 diabetes in women, but the
evidence relating to foods of different glycaemic indices is con-
flicting. Moderate alcohol consumption, in comparison with
abstinence or heavy drinking, may protect against Type 2
diabetes, but the evidence is not sufficiently strong to make a
specific recommendation. Evidence that early introduction
of cow’s milk in infant feeding predisposes to Type 1 diabetes
remains equivocal.

Two of the largest intervention studies have been the
Diabetes Prevention Study in Finland [21] and the Diabetes
Prevention Program in the USA [22]. Both of these used a
combination of dietary advice and increased physical activity,
setting similar targets and achieving identical results (Table 5).
The subjects in the intervention groups received considerably
more attention than would be feasible in routine clinical prac-
tice in the UK. For example, in the Finnish study they had seven
sessions with a nutritionist in the first year and one session
every 3 months thereafter and they completed 3-day food dia-
ries three times yearly so that dietary advice could be indi-
vidually tailored. Guidance on increasing physical activity
was also given individually. In the American study a 16-lesson
curriculum covering diet, exercise and behaviour modification
was taught by case managers on a one-to-one basis during the
first 24 weeks and there were subsequent monthly meetings
between participants and their case managers. Participants
were allowed up to $100 annually for ‘rewards’ such as T-shirts,
and some were also provided with coupons for SlimFast or
actual foods for short periods [157]. The American trial also
included an arm given the same advice about diet as the control
group and also metformin 850 mg b.d. In the metformin group
the reduction in progression to diabetes was 31% [22], benefit

from metformin was independent of the degree of weight loss,
but metformin was not effective in those over 60 years of age
[157]. The effect of intensive lifestyle intervention plus met-
formin was not studied. In another randomized study lasting
2 years the addition of orlistat to a conventional weight-
reducing diet in subjects with impaired glucose tolerance resulted
in greater weight loss than the diet alone, significantly greater
improvement in glucose tolerance, and a lower rate of progres-
sion to diabetes (3.0 vs. 7.6%) [158]. A reduction of 25% in
progression from impaired glucose tolerance to diabetes has
also been reported using acarbose 100 mg tds without lifestyle
interventions [159]. A preliminary report has indicated a
reduction in progression from impaired glucose tolerance to
diabetes of 28.8% with orlistat compared with 18.8% with
placebo (P < 0.005) [49].

Efforts to prevent Type 2 diabetes should be concentrated
on those at greatest risk, e.g. those with a family history, mem-
bers of ethnic groups with a high prevalence and women with
a past history of gestational diabetes.

The provision of district dietetic services

Recent initiatives

Dietetic services should be organized on a district basis to
ensure the complete integration of community and hospital
services and co-ordination with other dietary initiatives, espe-
cially those in other National Service Frameworks (NSFs) such
as those for Coronary Heart Disease [10] and Older People
[160] and the forthcoming NSFs for Renal Services and Children.
Service planning will also need to take account of the Depart-
ment of Health’s document on The Expert Patient [8].

Implementation of national diabetes strategies will require a
major expansion of dietetic services to meet the required stand-
ards. Nutritional expertise and the provision of dietetic advice
are essential components of 10 of the 12 standards in the NSF
for England [6]. In particular, Standard 1 (prevention of Type
2 diabetes) calls for ‘review of local strategies for improving
diet and nutrition, increasing physical activity, reducing over-
weight and obesity and helping people to maintain weight loss …’
and Standard 3 (empowering people with diabetes) states that
‘The provision of information, education and psychological
support that facilitates self-management is therefore the
cornerstone of diabetes care. People with diabetes need the
knowledge, skills and motivation to assess their risks, to
understand what they will gain from changing their behaviour
or lifestyle and to act on that understanding by engaging in
appropriate behaviours’. The NSF recognizes that this will
require structured education programmes and behavioural
change programmes. The Clinical Standards for the Scottish
Diabetes Framework [7] are more specific and require that all
newly diagnosed people ‘are offered at least one appropriately
tailored formal education session, that educational programmes
continues after diagnosis and include diet’, that it is desirable
for people with diabetes to have appropriate access to key

Table 5 Diabetes Prevention Study [21] and Diabetes Prevention 
Program [22]
 

 

Diabetes 
Prevention 
Study

Diabetes 
Prevention 
Programme

Target weight loss (% body weight) 5%+ 7%+
Target physical activity (min/week) 210 150
Mean follow-up (years) 3.2 2.8
Percent reduction in progression to diabetes 58% 58%
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health professionals including state registered dietetic services
(Standard 3), and that all people with diabetes must be offered
an annual or more frequent review which includes dietary
management (Standard 4).

The Department of Health’s document on The Expert
Patient [8] expands on some of the points made in the NSF,
and envisages an Expert Patient’s Programme which is some-
thing more than just education and provision of information
but in which patients develop the confidence and motivation
‘to use their own skills, information and professional services
to take effective control over life with a chronic condition’. In
this respect the concept of The Expert Patient is similar to the
use of Nutrition Practice Guidelines for Type 1 diabetes in the
USA [31,32] and even more so to the DAFNE Project in
the UK [41]. Both these programmes require much more inten-
sive input from both dieticians and patients than traditional
methods of providing dietary advice, and The Expert Patient
document recognizes the ‘need for increased provision of, and
equitable access to, services for people with chronic diseases’.
Moreover, the time required to train staff in the skills needs for
behavioural change programmes (which can be at least 40 h),
and then to maintain those skills, is considerable [161].

Access to dietetic services—the current position

At present access to dietetic advice in the UK is far from being
either readily available or equitable. In a hospital diabetic
clinic in a Scottish teaching hospital in 1994 only 44% of
patients had discussed their diet with a dietician in the last year
and 5% could not recall ever having seen a dietician [162],
and in Greenock in 1998 only 76% of general practitioners
referred diabetic patients to a community-based dietetic ser-
vice, even after an awareness initiative to raise the profile of
the service [163]. In a recent district-wide survey of 8597 people
with diabetes in the Sunderland Health District only 59%
(77% of those attending a specialist diabetic clinic and 54% of
those seen in primary care) had been seen by a dietician in the
previous 8 years [164]. The smaller percentage in primary care
reflects the lesser availability of dietetic expertise in primary
care, but may also be influenced by where the dietetic clinics
are held; uptake of dietetic advice is greater if the dietician
works in the general practice diabetic clinic than if the service
is provided separately on a central site [165]. In a survey of dieti-
cians known to be engaged in the provision of diabetes care
in the UK in 1997, only 69% reported that they were able to
see more than half of newly diagnosed adult patients within
4 weeks and less than 50% were able to offer half or more of
their patients an annual review [54]. Dietetic provision for dia-
betes was greater in secondary than in primary care (median
9.1 vs. 4.4 h per 100 000 general population per week), and
was also greater in those districts in which a dietician was
designated as co-ordinator for the dietetic service than in those
where the co-ordinator was not a dietician or where there
was no co-ordinator [54]. There was a three-fold difference
between regions in England (median 6.0–20.2 h per 100 000

general population), with the median for England being lower
than for Wales, Scotland and Northern Ireland (10.0 vs. 18.8,
16.7 and 15.8, respectively).

The lack of access to dietetic advice does not in any way
reflect a lack of demand. In a questionnaire and focus group
survey of the Needs of the Recently Diagnosed Person with
Diabetes undertaken by Diabetes UK [166], patients ranked
the need for information about diet and eating more highly
than any other requirement, and those who reported meeting
with a dietician at or near to the time of diagnosis rated this as
the most useful aspect of a multidisciplinary service. There was
an expressed need for earlier referral to a dietician and for
more information about diet. This need is reflected in the calls
to the Diabetes UK Careline which constitute the largest single
category of enquiries (unpublished data). It is evident that
there is a major deficiency in the provision of conventional die-
tetic care which must be remedied before it will be possible to
offer the type of service required for The Expert Patient [8]. At
present much dietetic advice, particularly in primary care, is
provided by non-dietitians, mainly practice nurses. While
there is evidence for the clinical effectiveness of dietetic advice
given by professional dieticians (see above), there is, as yet, no
such evidence base for dietetic advice given by non-dietitians.
Diabetes UK therefore regards it as desirable that dietary
advice should be provided by a state-registered dietician [166].
Until there are sufficient dieticians to achieve this objective,
dieticians should provide structured education programmes
for practice nurses on dietary advice for adults with uncompli-
cated Type 2 diabetes, with a proviso that most patients who
do not achieve objectives for weight loss or metabolic control
should be referred to a state-registered dietician, as should any
patients who request such a referral or who have questions
which cannot be answered by their nurse or doctor. The struc-
tured training which practice nurses will require to advise the
patient with uncomplicated Type 2 diabetes will be similar to
that which they require for prevention of diabetes [6].

Monitoring the provision and effectiveness of dietetic services

Educational goals must be outcome orientated and there must
be audit protocols to assess the effectiveness of structured
education, of behavioural change programmes and of clinical
management [6]. Diabetes UK supports the Clinical Standards
Advisory Group (CSAG) [167] recommendations that:
1. All newly diagnosed patients should be offered consulta-

tion with a registered dietician within 4 weeks of diagnosis,
and the opportunity of at least one further review.

2. Non-crisis dietetic review should be available annually to
every person with diabetes.

3. Provision should be made for more frequent review of patients
with special problems, including those with dyslipidaemia,
perceived poor practice or knowledge, pregnancy and
prepregnancy and renal disease.

4. Appropriate practice requires appropriate educational
literature and other teaching aids.
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The audit of process of dietetic care, as envisaged in the CSAG,
is relatively straightforward, albeit time consuming. However,
the audit of effectiveness and outcome of dietetic care is more
difficult because, except in the context of clinical trials, nutri-
tional advice and counselling is usually just one of a number
of interventions. It is therefore important that dieticians are
involved in multidisciplinary audit with other health profes-
sionals. Dietetic services should also be subject to periodic
surveys of patient satisfaction.

Staffing for a district diabetic dietetic service

In 1997 only 69% of dieticians were able to meet the first
of the CSAG Standards and fewer than half could meet the
second [54], and therefore Diabetes UK increased its recom-
mended provision of dietetic staffing time for diabetes care to
22.5 h per 100 000 general population [54]. This was to be
regarded as an overall target and one which would be inade-
quate in areas with a higher than average prevalence of dia-
betes as, for example, in those districts with a large Asian
population. In 1997 only 15% of areas met this recommenda-
tion [54], which is for the clinical management of known cases
of diabetes and does not take account of the requirement for
prevention. Nor does it take account of the requirement to
devote more time to education and counselling of people with
diabetes, as envisaged in The Expert Patients Programme [8],
the time needed to learn and maintain the skills of behavioural
change counselling [161], and the increase in education for
other health professionals required by the NSF [6]. The recom-
mendation does, however, still represent a reasonable interim
target for clinical management of known cases of diabetes,
especially as the great majority of areas have yet to meet this
standard. Additional time must be allowed for work on pre-
vention and, in many districts, the case of need for this time
could be strengthened by integration with the dietetic implica-
tions of the NSF for Coronary Heart Disease [10]. The district
lead for dietetic services, who should ideally be a dietician [54],
must be a full member of the Local Diabetes Services Advisory
Group (LDSAG) because Primary Care Trusts, who are now
becoming the major funders of healthcare provision in Eng-
land and Wales, will usually expect the LDSAGs to prioritize
and approve the bids and business cases for additional expend-
iture on diabetes care.
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Appendix—Resource literature and 
information

Diabetes UK 10, Parkway, London, NW1 7AA, UK.

Available on website (www.diabetes.org.uk)

Information on all currently available resources.
Eating Well with Diabetes

Leaflets and Books for purchase (Diabetes UK, PO Box 400, 

Swindon SN2 6EJ, UK)

Food Choices and Diabetes, Sweetener Guide
Diabetes: a Guide for South Asian People (available in five
Asian languages)

Diabetes Cookbook, Managing your Weight—a Balanced
Approach
Quick Diabetic Cooking

Presentation material (E-mail: info@diabetes.org.uk)

A presentation on diet available for loan on slides, Powerpoint
or colour acetates.

British Dietetic Association, 148–149 Great Charles Street,
Birmingham B3 3HT, UK.

Nutrition Advisory Group for the Elderly. Food and health
policies for elderly people.

Multicultural Nutrition Group.


