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Glossary of terms

Suggested term Description

Added sugar

Describes sugars and syrups that are added to foods during
processing or preparation, excluding sugars naturally found in
foods, such as fruits or dairy products. Typically >10% of energy
intake is considered ‘high added sugar’.

A solid mass of undigested or partially digested material that

Bezoars accumulates in the gut, which may cause a blockage.

Calculating total grams of carbohydrate consumed to facilitate
Carbohydrate apcurate matching of mealtme |n§ul|rj doses in people ywth Type 1
counting diabetes who use multiple daily injections (MDI) or continuous

subcutaneous insulin infusion (CSIl), commonly known as
insulin pumps.

Cochrane review

Systematic reviews of research in human health care and health
policy which are internationally recognised as the highest standard
in evidence-based health care resources.

Commercial weight
loss programmes

Weight loss programmes delivered by commercial providers that
utilise a variety of interventions including group support, behavioural
strategies, dietary advice and physical activity.

Diabetes Specific
Formulae (DSF)

Diabetes-specific oral and enteral nutritional supplements that
typically contain less carbohydrate and more monounsaturated fatty
acids, fructose and fibre than standard nutritional supplements.

Diabetes remission

Achieving non-diabetic HbA1c concentrations without the use of
anti-diabetes medications, sustained over a defined period.

Dietary Approaches | Characterised as higher in foods rich in potassium, calcium and
to Stop magnesium, such as wholegrains, fruit and vegetables, poultry, fish
Hypertension and low fat dairy and lower in saturated fat, sodium, meats, sweets
(DASH) diet and sugar-sweetened beverages.

Broadly defined as carbohydrates that are resistant to digestion and
Dietary fibre absorption in the human small intestine, but undergo complete or

partial bacterial fermentation in the large intestine. Typically
>15g/1000kcal or >20g per day is considered ‘high fibre’ intake.
Soluble fibre has glucose and lipid-lowering effects, while insoluble
cereal fibre mainly affects bowel function.

Dietary patterns

Description of an overall diet that includes foods and food groups;
their combination and variety; and the frequency and quantity with
which they are habitually consumed, rather than focusing on
individual nutrients or defined ratios of macronutrients.




Enhanced
Recovery After
Surgery (ERAS)

Multimodal perioperative care protocols designed to achieve early
recovery after surgical procedures. Key elements include
preoperative counselling, optimisation of nutrition, standardised
analgesic and anaesthetic regimens and early mobilization.

Free sugars

Monosaccharides and disaccharides added to foods and
beverages by the manufacturer, cook or consumer and sugars
naturally present in honey, syrups, fruit juices and fruit juice
concentrates.

Functional foods

Products that claim to deliver additional or enhanced health benefits
over and above their original nutritional value. Examples include
foods enriched with a particular functional ingredient e.g. yogurt
drinks containing pre and probiotics and spreads containing plant
stanols and sterols. Other foods may be fortified with a nutrient that
would not normally be present in large concentrations e.g. the
addition of folic acid to breakfast cereals.

Chronic delayed gastric emptying without mechanical obstruction.

Gastroparesis A neurological complication of diabetes which causes vomiting and
weight loss, but which may be intermittent.

Gestational Any degree of glucose intolerance with onset or first diagnosis

diabetes during pregnancy.

Glycaemic index
(Gl)

A system for the classification of carbohydrate-containing foods that
is based on their blood glucose raising potential. It is defined as the
incremental area under the glucose response curve to a test food
providing a fixed amount of carbohydrate, relative to the response
to a standard control food (glucose or white bread) providing the
same amount of carbohydrate. Foods are categorised as low (<55),
medium (55-69) or high Gl (>70).

Healthy eating
index (HEI)

A measure of diet quality that assesses conformance to the US
Department of Agriculture’s Dietary Guidelines for Americans. It
assesses adequacy of fruit, vegetables, wholegrains, proteins, dairy,
seafood and fatty acids, and moderation of refined grains, sodium
and empty calorie foods.

High carbohydrate
diet

Variably defined but commonly as intakes of greater than 45% of
energy intake from carbohydrate in isocaloric diets.

High
monounsaturated
fat (MUFA) diet

Generally defined as greater than 20% of energy intake derived
from MUFA.

High protein diet

Generally defined as greater than 20-30% of energy intake derived
from protein.

Integrated care

Care model incorporating self-management support, delivery
system design, clinical information systems and decision support.

Intensive
multicomponent
lifestyle
interventions

Lifestyle interventions that typically combine nutrition, physical
activity and behaviour change strategies, delivered with high levels
of support from healthcare professionals.

Intermittent energy
restriction (IER)

Dietary approach using repeated short periods (usually 2 — 4 days
per week) of restriction of energy intake to 400-800 kcal/d, followed
by longer periods of habitual diet.




Low carbohydrate
diet

Generally defined as below 130g carbohydrate per day (or less than
26% of energy intake from carbohydrate).

Low fat diet

Generally defined as less than 30% of energy intake from total fat
per day.

Meal replacement
plans

Plans that provide a low calorie diet (800-1200 kcal per day) in
which 1-2 meals are replaced by a micronutrient-fortified reduced
energy product such as shakes or soups (typically providing 200-
400 kecal) and including at least 1 food-based meal per day.

Mediterranean
dietary pattern

Dietary pattern characterised as higher in foods rich in MUFA,
vegetables, fruits, wholegrains, nuts, fish and legumes; moderate in
alcohol (mostly wine consumed with meals); and lower in red and
processed meat, sugary foods, refined carbohydrates and
processed foods.

mEDI/ Modified
Eating Disorder
Inventory

Screening tool modified for detecting eating disorders in people
with diabetes.

Meta-analysis

A method for systematically combining and analysing the results
from separate but similar individual studies in order to test the
pooled data for statistical significance.

Mindful eating

A systematic procedure for developing greater awareness without
judgment of moment-to-moment experience of physical hunger
sensations, satiety cues, perceptions, affective states, thoughts and
emotional triggers to eat.

MSCOFF

Modified SCOFF eating disorders screening tool for use in people
with diabetes.

Non-nutritive
sweeteners (NNS) /
Avrtificial sweeteners

Broadly defined as sweetening agents that provide little or no
calories (energy) and have no effect on glycaemia. There are eleven
types of NNS licensed for use in the UK, examples include
aspartame, saccharine, sucralose, acesulfame-K and cyclamate.

Diet based on traditional healthy Nordic foods that is higher in fibre,

Nordic diet fruit, vegetables, berries, wholegrains, rapeseed oil, fish and low fat
dairy; and lower in salt, added sugars and saturated fat.
Nutritive sweeteners refer to all sugars that provide energy. The
Nutritive term includes mono- and di-saccharides such as glucose, fructose,
sweeteners sucrose and galactose, as well as polyols (sugar alcohols).
Any variety of fish e.g. salmon, mackerel, sardines that has oil
Qily fish stored throughout its body, including in the flesh, and which is a
source of omega-3 fatty acids.
Peer supported Programmes that employ support from a person with experiential
education knowledge of and similar characteristics to the person with
programmes diabetes.

Plant based dietary
pattern

Dietary pattern characterised as higher in plant-based foods
including vegetables, fruits, wholegrains, nuts, seeds and legumes;
and lower in animal-based foods including red and processed
meats.

Plant sterol and
stanol

Compounds found naturally in foods such as vegetables, grains,
nuts and seeds. They can be used as ingredients in manufactured




food products such as yoghurts and spreads to produce a
cholesterol-lowering effect as functional foods.

Prudent / healthy Dietary pattern characterised as higher in vegetables, fruit, legumes,

eating dietary whole grains, fibre, fish and poultry; and lower in saturated and

pattern trans fat with moderate total fat intake.

Refined Describes carbohydrate foods that have been highly processed and

carbohydrate whose natural structure has been disrupted. In the case of grains,
the bran and the germ (which contain fibre and micronutrients) have
been removed.

Sarcopenia The decline of skeletal muscle with age.

SCOFF eating Assessment of core features of anorexia nervosa and bulimia

disorders screening
tool

nervosa using five questions to evaluate purging (Sick), loss of
Control, loss of more than One stone in weight, perception of Fat
and Food domination.

Sedentary
behaviour

The amount of waking time spent in inactive activities such as sitting
to watch TV, sitting behind a computer or lying down.

Small particle size
diet

Mashed or pureed food.

Soluble fibre Defined as viscous or gel-forming dietary fibres that are soluble in
agueous solution. Main value is metabolic, reducing blood glucose
and lipids. Includes pectin (found in fruits), B-glucan (found in oats)
and inulin (found in vegetables).

South Asian This refers to people of Bangladeshi, Indian, Pakistani and any other

Asian background with the exception of Chinese people.

Structured diabetes
education
programmes

Diabetes self-management education programmes that meet NICE
Quality Standards for structured education.

Systematic review

A literature review that summarises and critically analyses the
results of multiple research studies about a specific topic.

Telemedicine

Utilising telecommunications technology for medical diagnosis and
health care. It includes using telephones, SMS, videos, and on-line
programmes for transmitting and receiving biomedical data and
delivering education.

Total Diet Diet that provides 800-1200 kcal per day where all dietary intake,

Replacement other than non-nutritive drinks, is replaced by formula diet, usually
made from liquid formula, milk, soups or shakes, and is nutritionally
complete providing 100% of dietary reference values for vitamins
and minerals.

Very low Generally defined as below 50g carbohydrate per day (or less than

carbohydrate 10% of energy from carbohydrate).

ketogenic diet

Very low energy
diets (VLED) or
Very low calorie
diets (VLCD)

Diet that provides <800kcal per day, usually from liquid meal
replacement products, which are nutritionally complete and provide
100% of daily reference nutrient intake for vitamins and minerals.

Western dietary
pattern

Characterised by a high intake of red and processed meats,
convenience foods, refined grains, confectionary and high fat dairy.




Abbreviations

ADA American Diabetes Association
AHA American Heart Association
BMI Body Mass Index

CF Cystic Fibrosis

CFRD Cystic Fibrosis related diabetes
CHD Coronary Heart Disease
CKD Chronic kidney disease

CSll Continuous subcutaneous insulin infusion
cv Cardiovascular
CVvD Cardiovascular disease

DASH Dietary Approaches to Stop Hypertension

DSF Diabetes Specific Formulas
DRV Dietary reference values
EC European Commission

EDIPS European Diabetes Prevention Study
EFSA European Food Safety Authority

EU European Union

GFR Glomerular Filtration Rate

eGFR Estimated Glomerular Filtration Rate
GDM Gestational diabetes mellitus

Gl Glycaemic index

GRADE  Grading of Recommendations Assessment, Development and Evaluation
HbA1c  Glycated haemoglobin

HDL High Density Lipoprotein

HIV Human immunodeficiency virus

IOM Institute of Medicine

KDIGO  Kidney Disease International Global Outcomes

LDL Low Density Lipoprotein

MDI Multiple daily injections



Ml
MUFA
MVPA
NICE
OGTT

Myocardial infarction

Monounsaturated fatty acids

Moderate to vigorous physical activity

National Institute for Health and Care Excellence

Oral Glucose Tolerance Test

PARNUTSFood for particular nutritional uses

PEN
PUFA
RCT
SACN
SBGM
SCFA
SEEDS
SFA
SSB
TFA
VLCD
VLED

Practice-based Evidence in Nutrition
Polyunsaturated fatty acids
Randomised controlled trial

Scientific Advisory Committee on Nutrition
Self-blood glucose monitoring
Short-chain fatty acids

Screen for early eating disorder signs
Saturated fatty acids
Sugar-sweetened beverages
Trans-fatty acids

Very Low Calorie Diet

Very Low Energy Diet
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1 Introduction

1.1 Background

Diabetes UK has been publishing dietary guidelines for 35 years, beginning in 1982, with
updates and revisions issued at regular intervals in 1992, 2003 and with the most recent
previous update in 2011 [1-4]. Each revision reflects advances in the available evidence that
impacts changes in approaches to dietary management of diabetes. The strategy applied in
these current guidelines is to formulate recommendations from the available evidence
highlighting the importance of foods, rather than focusing on individual nutrients, wherever
possible. This approach is consistent with a global move towards food-based guidelines,
such as in the US and Brazil [5, 6], acknowledging the relevance of foods and overall eating
patterns for improved health outcomes. Food-based guidelines also enable advice to be
tailored to the individual, both in terms of general culture and personal preference.

These guidelines build upon the previous evidence-based guidance published by Diabetes
UK'in 2011 [4]. Anumber of sections have been added and others enlarged to accommodate
changes in practice, clinical guidelines and policy priorities. These sections include those
such as on ethnic minorities, pregnancy, and prevention of Type 2 diabetes. Additionally,
there is a section devoted specifically to dietary sugars, following the Scientific Advisory
Committee on Nutrition (SACN) report on Carbohydrates and Health [7]. Effective lifestyle
management of diabetes extends beyond dietary behaviours, and the incorporation of
physical activity in these guidelines is appropriate due to the interactions between physical
activity, dietary patterns and diabetes treatment goals such as glycaemia, blood pressure,
lipids and weight management.

1.2 Aims and goals

The overarching aim of this document is to provide evidence-based nutrition
recommendations for healthcare professionals to support adults with diabetes, and those
at risk of Type 2 diabetes.

There is no one-size-fits-all prescriptive approach to making food choices, and it is equally
important that food choices are acceptable and enjoyable while also helping to achieve
treatment goals, and improve health and quality of life. Therefore, these recommmendations
support an individualised approach to promoting healthful food choices.

1.3 Methods

The committee was composed of diabetes specialist dietitians who were recruited for their
relevant experience in different areas of diabetes, and committee members took the lead in
their specific area of expertise. The majority of dietitians on the committee combined
academic and clinical work, providing a mix of theoretical and practical experience. In
cases where the committee felt that more expertise was required (HIV and cystic fibrosis
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related diabetes), additional specialist dietitians were co-opted to produce these specific
sections.

The previous evidence-based guidelines, issued in 2011, had included studies published up
to August 2010. These present guidelines incorporate existing evidence and additional
studies published between January 2010 and July 2017, although an exception was made
to include a major UK study of diabetes remission, published in December 2017.

Relevant studies were identified by electronic searches in EMBASE, MEDLINE and the
Cochrane Central Register of Controlled Trials. Reference lists of selected papers were then
investigated for any further studies suitable for consideration. Existing guidelines were
identified from local, national and international reports.

Search terms and keywords for each section were defined by the dietitian responsible for
that section, and these were circulated and agreed by the committee. Inclusion criteria for
studies were adults (aged over 18 years) with Type 1 or Type 2 diabetes. Randomised
controlled trials, intervention studies and prospective cohort studies, all with a dietary or
lifestyle component, were included.

Formal meta-analyses of dietary interventions for diabetes were not undertaken as the
majority of studies were at high risk of bias and were heterogeneous in terms of study
design, type and intensity of the intervention, the comparator diet or intervention, study
length, duration of diabetes and medication use.

1.4 Assessment of strength of recommendations and quality of
evidence

The Grading of Recommendations Assessment, Development and Evaluation (GRADE)
system, a systematic approach to making judgements about the quality of evidence and
strength of recommendations, was used as the basis for grading these dietary
recommendations [8]. See Appendix B for more details on application of the GRADE
system to these guidelines.

GRADE was selected as it is used both nationally and internationally to formulate nutritional
recommendations as applied in practice, and has been formally adopted by Practice-based
Evidence in Nutrition (PEN), a recognised global resource for nutrition practice [9]. The
value of using GRADE rather than the system based on the hierarchy of research evidence
used in previous Diabetes UK guidelines (ranging from (A) recommendations based on
systematic reviews and meta-analysis or several good randomised controlled trials (RCTs),
through to (D) based on expert consensus) is that it allows for adjustments linked to
applicability of data in terms of generalisability and consistency. Although many other
grading systems, including those used by the Scientific Advisory Committee on Nutrition
(SACN) and the American Diabetes Association (ADA), also allow for these adjustments,
GRADE was employed in these guidelines as it is a system widely used for nutritional
recommendations and has been adopted globally by about one hundred organisations
which formulate recommendations to support healthcare decision making [10]. GRADE
also encourages a focus on recommendations that are of primary importance for people
living with diabetes, and which are worded in manner that are more person-focused and
emphasise eating behaviour and diabetes.
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It is acknowledged that much of the evidence from nutrition research is derived from
prospective cohort studies rather than randomised controlled trials (RCT), and applying
GRADE downgrades evidence from prospective studies when compared to RCTs. This
creates challenges when formulating recommendations as all RCTs, even those with high
attrition rates and of poor quality may well be rated higher than large, rigorous, high quality
prospective studies. This is of most importance when considering the relationship between
food and dietary patterns and the risk of developing Type 2 diabetes, where the majority of
evidence is derived from prospective cohort studies, as they are the best approach to test
the relationship between diet and risk of diabetes. All recommendations made in this main
text are evidence-based, and the GRADE score for each is supplied in the summary of
recommendations in Appendix A.

1.4 Applicability of the guidelines

These guidelines are written primarily for the UK context. However, the evidence reviewed
comes from an international scientific literature and much is applicable internationally, as
appropriate but acknowledging regional and national variations. Differences in healthcare
systems, social economic and cultural mix meant that some of the findings from the studies
reviewed were interpreted in this context.

1. Where studies have used specific terminologies or approaches which are not
consistent with the UK population, practical steps were taken to align these. For
example, some international studies (e.g. US) report alcohol in number of drinks
whereas the UK uses alcohol units. So in such instances, a pragmatic approach was
used to convert drinks into units.

2. Where a particular approach (e.g. the use of diabetes specific enteral feeds) is not
widely available in the UK, the evidence has been reviewed in the context that if it
became widely available, the recommendation would be more applicable.

3. Thereis currently no consistency in how HbA1c is reported in studies and practice.
Therefore, a deliberate decision was taken to report HbA1c in both IFCC-standardised
and DCCT-aligned measures to make the guidelines more accessible.

4. For lipids the terms total cholesterol, LDL cholesterol, HDL cholesterol and triglycerides
were used as the reviewed published studies reported on these terms. Non-HDL
cholesterol, though used as reliable marker of CVD risk, is not widely reported in the
literature.

These guidelines apply to all health professionals who deliver care to people with diabetes,
especially in the areas of complications, comorbidities and pregnancy. The
recommendations have been framed so that they can either be used by healthcare
professionals as guidance to support people with diabetes and those at high risk for Type 2
diabetes, or directly applied by people with diabetes where appropriate.

Children are not included in the scope of these guidelines. The current International Society
of Paediatric and Adolescent Diabetes (ISPAD) clinical practice guidelines have been
adopted by Diabetes UK [11].
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2 Nutrition management and models of education
and care delivery

4 N
RECOMMENDATIONS
e Nutrition management is recommended as part of an integrated package of
education and clinical care for all people with diabetes and those at risk of
developing Type 2 diabetes.

e (Offer on-going nutritional advice guided by a registered dietitian to all
people with diabetes, and those at high risk of Type 2 diabetes.

o Offer structured diabetes education at the time of diagnosis with annual
follow-up.

e Adopt a person-centred approach and a variety of learning styles during
education.

. J

2.1 Impact of nutrition and lifestyle

Intensive multicomponent lifestyle interventions including diet and physical activity have
been shown to be effective in delaying the onset of Type 2 diabetes [12, 13] and in
achieving treatment goals for risk factors such as glycaemia, lipids, and blood pressure
[14-18].

2.2 Impact of dietetic led interventions

Managing diabetes, its complications and associated risk factors and preventing Type
2 diabetes involves complex interventions with many components, where it can be
challenging to determine the value of any individual element of care. As a result, it is not
always possible to measure the impact of a dietetic intervention separately from other
components of diabetes care, although some studies have attempted to do this. In
Type 1 diabetes, dietetic interventions resulted in an additional 8mmol/mol (0.7 %)
HbA1c improvement in people who were newly diagnosed [19] and in Type 2 diabetes
HbA1c reductions of 5 — 21mmol/mol (0.49 - 1.9%) have also been reported [20-24].
These interventions are cost-effective [25-27] and associated with fewer visits to
physicians and health services, with reductions of 23.5% and 9.5% respectively, on
average [28].

It is recommended that a registered dietitian with expertise in diabetes care guides
nutrition advice to all people with diabetes and those at high risk of developing Type 2
diabetes.

2.3 Structured diabetes education for Type 1 diabetes

Structured diabetes education programmes are beneficial and clinically effective for
individuals with Type 1 diabetes [29, 30] and they have also been shown to be cost
effective [31, 32]. Audit data from ongoing national programmes demonstrate
improvements in quality of life, diabetes distress, glycaemic control, severe
hypoglycaemia and DKA (including hospital admissions) [33, 34]. Structured diabetes
education programmes should comply with criteria outlined in National Institute for
Health and Care Excellence (NICE) guidance (see signposts).
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2.4 Structured diabetes education for Type 2 diabetes and high-risk
groups

Structured diabetes education programmes are beneficial and clinically effective for
people with Type 2 diabetes demonstrating improvements in glycaemic control, weight
loss, quality of life and reducing cardiovascular (CV) risk [35-42], and should comply
with criteria outlined in National Institute for Health and Care Excellence (NICE)
guidance (see signposts). Self-management group education has been shown to be
cost effective in people with Type 2 diabetes [43] and in those at high risk of developing
the condition [44].

2.5 Peer supported programmes

A systematic review of RCTs and non-RCTs, including descriptive studies, has
concluded that there is less evidence for peer supported programmes [45] which seem
to have variable impact on clinical outcomes, self-efficacy and coping. This may be
down to the variability in style, method and focus of some of the interventions.
However, measuring the value of peer support solely on its impact on glycaemic control
may devalue its broader purpose around supporting people to live with diabetes.

2.6 Groups with specific needs

Culturally appropriate health education is more effective than ‘usual’ health education
for people from ethnic minority groups [46, 47]. Educational visual aids are effective
tools to support diabetes self-management and are useful when educating individuals
whose first language is not English, or for those with sub-optimal literacy skills [36].

2.7 Use of technology

Computer based self-management support (apps, internet programmes), demonstrate
variable, small and often non-clinically significant impacts on glycaemic control, but
seem to be preferred by some users [48-50]. Text messaging seems to offer slightly
more benefit compared to usual care [51]. Telemedicine is an acceptable and feasible
form of communication and is another tool that can be used to support people with
diabetes, although there is little evidence related to its effect on clinical outcomes [52,
53]. Ultimately, few of these studies account for patient preference, and none of these
methods can be used completely independently of an overall package of care.

2.8 Models of care and person centered care

Integrated care has been shown to be cost effective [54] and is defined as including 4
core components: self-management support, delivery system design, clinical
information systems and decision support.

There is consensus that person-centred care and self-management support are
essential evidence-based components of good diabetes care [55] resulting in better
quality of life, improved outcomes and fewer diabetes-related complications [56].
Nutrition management has shifted from a didactic and prescriptive ‘one-size fits all’
approach to a person-centred approach. A person-centred approach puts the person
at the centre of their care and involves assessing the person’s willingness and
readiness to change, tailoring recommendations to their personal preferences and joint
decision-making [14]. Training in patient-centeredness and cultural competence may
improve communication and patient satisfaction, however, more research is needed to
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ascertain whether this training makes a significant difference to healthcare use or
outcomes [57, 58].

2.9 Use of behavioural approaches and motivational interviewing
The impact of behavioural approaches has been small, with motivational interviewing
programmes showing very little impact on glycaemic control [59, 60]. However, the use
of behavioural techniques appears to have more impact over other methods in people
with Type 2 diabetes of greater duration and with higher HbA1c [61].

Signposts:
. National Institute for Health and Care Excellence. Diabetes in adults. Quality
standard [QS6]. NICE: London; 2016
. Department of Health and Diabetes UK. Structured patient education in
diabetes: report from the patient education working group. DOH & Diabetes
UK: London; 2005.
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3 Prevention of Type 2 diabetes

o

/RECOMMENDATIONS \

Nutrition management is recommended as part of an integrated package
of education and clinical care for all people with diabetes and those at risk
of developing Type 2 diabetes.

Aim for weight loss of at least 5%, where appropriate, to reduce the risk of
Type 2 diabetes in high risk groups.

Key recommendations for lifestyle interventions to reduce risk of Type 2
diabetes in high risk groups include:

= Restrict energy intake

» Reduce total and saturated fat intake
= Increase fibre intake

» |ncrease physical activity.

Dietary patterns associated with reduced risk in general populations
include:

»  Mediterranean diet

» DASH diet

» Vegetarian and vegan diets

» The Nordic healthy diet

» Moderate carbohydrate restriction.

Include more specific foods associated with reduced risk in general
populations such as wholegrains, some fruit, green leafy vegetables,
yogurt and cheese, tea and coffee.

Reduce specific foods associated with increased risk in general
populations including red and processed meat, potatoes, particularly
French fries, sugar sweetened beverages and refined carbohydrates.

Offer culturally tailored, multi-component lifestyle interventions to reduce
the risk of Type 2 diabetes in ethnic minority groups. /

There is now strong evidence from RCTs that intensive multicomponent lifestyle
interventions incorporating diet and physical activity with sustained weight loss can
prevent Type 2 diabetes in high-risk individuals from different ethnic backgrounds [62-
66]. The risk of Type 2 diabetes is reduced by approximately 50% after implementation
of lifestyle interventions [67], and there is some evidence of a legacy effect, with three
trials reporting lower incidence of Type 2 diabetes at 7-23 years follow-up beyond the
active intervention period [68-70].
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3.1 Components of lifestyle interventions

3.1.1 Weight loss

The most dominant predictor for Type 2 diabetes prevention is weight loss, and it has
been demonstrated that weight losses of 5-7% reduce the relative risk of Type 2
diabetes by 50% [71]. In the European Diabetes Prevention Study (EDIPS), weight loss
of 5% maintained at 3 years follow-up reduced the risk of Type 2 diabetes by 89% [72].
Every kilogram lost is associated with a 16% relative reduction in risk [73], and losses of
10% may be sufficient to reduce the risk of future Type 2 diabetes by 80% [74]. Most
trials of lifestyle interventions to prevent Type 2 diabetes use a combination of diet and
physical activity and do not distinguish the individual contributions of each component,
and there is no evidence from head-to-head trials comparisons of different dietary
strategies to support an optimum diet for weight reduction in people with impaired
glucose tolerance at risk of Type 2 diabetes. Meta-analyses of RCTs in overweight
individuals reported that a variety of diets were effective for weight loss, and differences
between individual diets were small [75, 76].

3.1.2 Dietary strategies
The major RCTs used largely similar dietary approaches, often characterised as the
‘prudent diet’/ ‘healthy eating pattern’, with the following components [71]:

Energy restriction to induce 5-7% weight loss

Dietary modification including:

Moderate total fat intake (<35% total energy intake)

Reduced saturated intake (<10% total energy intake)

Increased dietary fibre intake (>15g9/1000kcal)

Increased physical activity, aiming for at least 30 mins/day or 150 mins/week
of moderate to vigorous activity

This dietary strategy for weight loss and diabetes prevention is promoted by all major
diabetes organisations [77-79], but it is likely that there are a variety of dietary strategies
that are effective for weight loss and diabetes prevention, and this presents the
opportunity to increase flexibility in dietary approaches for people at risk of Type 2
diabetes [12].

3.2 Dietary patterns and specific foods

Few RCTs investigating the effects of dietary patterns and specific foods on the risk of
Type 2 diabetes are available, given the time scale needed for follow up. It is impossible
to continue to follow up study participants for many decades when the outcome of
interest is far in the future, as is the case for diabetes. Well-conducted prospective
cohort studies offer the best data for estimating rates of diabetes in exposed and
unexposed individuals over long periods, and evidence from these studies suggests
that there are components of the diet that may protect against Type 2 diabetes, or
increase its risk, or may be neutral factors.

Evidence from prospective cohort studies indicate that diets with high fat, high
glycaemic index (Gl), and low fibre dietary patterns are associated with an increased
diabetes risk [80]. Conversely, plant-based diets were associated with reduced risk of
diabetes [81] and increased healthy eating scores over 4 years also reduced the risk of
diabetes [82]. Dietary patterns associated with a reduced risk of Type 2 diabetes

18



include the Mediterranean diet [83-85], the Dietary Approaches to Stop Hypertension
(DASH) diet [86], vegetarian and vegan diets [87], the Nordic healthy diet [88] and
moderate carbohydrate restriction [89].

Foods that have been identified as being inversely associated with Type 2 diabetes
incidence (and hence considered protective) include wholegrain products [90, 91], total
fruit and vegetable intake [92], some specific fruits, especially blueberries, grapes and
apples [93], green leafy vegetables [92, 94], fermented dairy products such as yogurt
and cheese [95, 96] and coffee and tea [97, 98]. Some foods appear to have little or no
association with Type 2 diabetes incidence and these include eggs [99], nuts [100,
101] and fish, although marine n-3 polyunsaturated fatty acids (PUFA) may have
beneficial effects in Asian populations [102, 103]. Foods that appear to be associated
with an increased risk of Type 2 diabetes include red and processed meat [104-106],
potatoes, particularly French fries [107, 108], sugar sweetened beverages [109] and
refined carbohydrates [110]. Alcohol displays a U-shaped association with Type 2
diabetes [111].

In summary, diets that may protect against Type 2 diabetes are characterised by high
intakes of wholegrains, fruit, vegetables, yogurt, cheese, coffee and tea and which are
lower in red and processed meat, refined carbohydrates and sugar-sweetened
beverages.

There are also specific vitamins and minerals that have been associated with a lower
incidence of Type 2 diabetes. Epidemiological evidence suggests that higher intakes of
magnesium may reduce risk [112], but zinc and chromium do not have any clear effect
[113, 114]. Prospective cohort studies have demonstrated an inverse association
between serum 25-hydroxyvitamin D and incidence of diabetes [115], but intervention
trials have failed to show significant effects of supplementation on the incidence of Type
2 diabetes [116]. However, prior trials had some limitations including the use of
adequate dose of supplementation, and further results from ongoing trials are
anticipated to clarify the role of vitamin D in the prevention of Type 2 diabetes [117].

3.3 Translating RCTs to the real world

One of the most challenging aspects of Type 2 diabetes prevention remains the general
application of positive results from clinical trials to the real world and key challenges
include scaling up, appropriate intervention selection and demonstrating clinically
meaningful, cost-effective solutions [118]. There is evidence that intensive
multicomponent lifestyle interventions are effective in decreasing Type 2 diabetes
incidence, but it is challenging to identify the most effective features of prevention
programmes and the majority of initiatives report short-term outcomes, frequently
reporting weight loss rather than Type 2 diabetes incidence [119]. There is evidence of
attenuation of effect, with real world studies reporting mean weight losses of 2.2%,
compared with those of 5-7% reported in RCTs [120].

3.4 Physical activity

Evidence from RCTs and prospective cohort studies report an inverse relationship
between physical activity and/or exercise and risk of Type 2 diabetes [121, 122], with
studies reporting a 25-40% reduction in the relative risk of diabetes associated with
increased physical activity or exercise [121]. Strategies incorporating diet, physical
activity and exercise, or a combination of these, have been adopted in prevention trials
but there is insufficient evidence to support one approach over another [123]. There is
evidence that, even in the absence of weight loss, increased physical activity and
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exercise can reduce the incidence of Type 2 diabetes, although it is challenging to
differentiate between the effects of activity and weight loss as those who move more
tend to lose more weight over the intervention period [124]. There is also evidence of
an additive effect of obesity combined with low levels of physical activity or exercise;
with about seven-fold increased risk compared to those of normal weight and with high
physical activity or exercise levels [125]. In addition, recent research indicates that
sedentary behaviour increases the risk of Type 2 diabetes, and that this effect is
independent of time spent being physically active or exercising [126].

The evidence supports current recommendations for levels of physical activity and
exercise to prevent Type 2 diabetes; namely 30 mins/day or 150 mins/week of
moderate to vigorous activity [124]. All types of moderate to vigorous activity, including
walking, occupational activity, leisure activity and resistance exercise were associated
with reduced risk of Type 2 diabetes [121, 122].
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4 Weight management and remission of Type 2
diabetes

f N
RECOMMENDATIONS

e For overweight or obese people with Type 2 diabetes;

» For Type 2 diabetes remission, aim for weight loss of approximately
15kg, as soon as possible after diagnosis.

= To improve glycaemic control and CVD risk, aim for at least 5%
weight loss achieved by reducing calorie (energy) intake and
increasing energy expenditure.

e Adopt an individualised approach which may include dietary, physical
activity, surgical and medical strategies that are recommmended for people

without diabetes.
\_ Y,

For overweight or obese adults with Type 2 diabetes, reducing energy intake to achieve
weight loss should be the primary nutritional management strategy. While the evidence
relating to mortality and cardiovascular event rates is equivocal [127, 128], early results
from a recent RCT suggest that Type 2 diabetes remission can occur with significant
weight loss of about 15kg [129]. Weight loss of 5% or more significantly improves
HbA1c, total cholesterol, LDL-cholesterol, HDL-cholesterol, triglycerides, blood
pressure and insulin sensitivity, with effects of weight loss on glycaemic control or
remission most pronounced earlier in the disease process [130, 131].

Uncertainties remain over the most effective dietary intervention to promote successful
weight loss [132] and gold standard RCTs that compare dietary interventions head-to-
head over extended time periods are limited. Studies investigating the effect of weight
loss in Type 2 diabetes have utilised multicomponent intensive lifestyle interventions,
diets with varied macronutrient composition including low fat diets, low carbohydrate
diets, Mediterranean diets, very low energy diets (VLED), total diet replacement (TDR),
meal replacement plans, commercial programmes and increased physical activity.

4.1 Intensive multicomponent lifestyle interventions

Intensive multicomponent lifestyle interventions are effective for weight loss in Type 2
diabetes [130, 133, 134]. A recent large intensive intervention in the United States (the
Look AHEAD Study), which included a low-fat diet, meal replacements and exercise,
significantly reduced body weight with weight loss of >5% or more maintained at 8
years in over 50% of participants [135]. Cardiovascular risk factors and HbA1c also
improved significantly and the approach has been adapted for use in a usual care
setting in the U.S. with promising results [23]. Achieving weight loss early in such
interventions is associated with better long-term weight maintenance [136].

4.2 Diets

4.2.1 Diets with variable macronutrient composition
Systematic reviews and meta-analyses of RCTs, and individual RCTs lasting 6 months
or more generally report non-significant or marginal differences in weight loss across a
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range of approaches including low-fat, low-carbohydrate, high-protein and high
monounsaturated fat (MUFA) diets, in adults with Type 2 diabetes [130, 137-141].
Evidence suggests that it is the degree of adherence that predicts outcomes rather
than type of dietary strategy [142, 75]. It is intuitive that a diet an individual can continue
to follow is more likely to succeed, and this was confirmed in a network meta-analysis
of RCTs of weight loss comparing different dietary compositions [75].

Low fat diets are historically the most widely employed in research studies and have
generated a significant evidence base for effectiveness for weight loss in Type 2
diabetes [130, 135].

Low-carbohydrate diets have created some controversy, but overall evidence suggests
that they are safe and effective over the short term for weight loss. Concern has been
expressed about the potential adverse effects of these diets, especially on
cardiovascular risk; while there remains no evidence of harm over the short term, long-
term side effects remain unknown [138, 143, 144]. It has been shown that the main
mode of action of low carbohydrate diets is likely to be an accompanying reduction in
energy intake associated with carbohydrate restriction [145]. The Scientific Advisory
Committee on Nutrition (SACN) is currently investigating the role of low carbohydrate
diets in people with Type 2 diabetes and is due to report in 2020 (see signpost).
Recent systematic reviews of RCTs have found that a Mediterranean style diet (typically
high MUFA) is also an effective approach for achieving weight loss in Type 2 diabetes
[137, 146, 147].

Ongoing inconsistency with definitions of ‘low’ and ‘high’ macronutrient diets,
inadequate reporting of actual versus prescribed intake and high heterogeneity in meta-
analyses remain a challenge when interpreting such studies.

4.2.2 Very low energy diets (VLED)

Systematic reviews of RCTs suggest that VLEDs are effective for weight loss in Type 2
diabetes and result in greater weight loss at 3-6 months compared to standard care
[148-150].

NICE no longer recommends routine use of VLED, and suggests that these diets
should be used for a maximum of 12 weeks continuously or intermittently with a low
energy diet, as part of multicomponent weight management strategies with clinical
support [151, 152].

4.2.3 Total Diet Replacement (TDR)/ Meal replacement plans

There is good evidence that approaches where food is replaced by nutritionally
complete liquid formulae, providing 800-1200kcals per day, either exclusively for a
period of approximately 12 weeks (Total Diet Replacement — TDR) or partially (meal
replacement plans) are effective for weight loss in Type 2 diabetes. Studies using TDR
have reported mean weight losses of about 15kg and remission of Type 2 diabetes
[129, 153, 154]. In the largest of these, with a structured strategy for food re-
introduction and long term weight maintenance, 46% of participants lost sufficient
weight to achieve diabetes remission [129].

Meta-analyses of RCTs report that meal replacement plans produce greater weight
loss than a reduced energy diet over the short term (six months) [155]. This approach
was further supported by a recent RCT in adults with Type 2 diabetes in Japan [156],
and also improved weight loss outcomes when used as part of a multicomponent
dietary strategy in the Look AHEAD trial [157]. A significant limitation of translating these
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studies was provision of meal replacement products free of charge as part of
interventions.

4.2.4 Commercial diet services

There is limited published evidence for commercial weight loss services specifically in
people with Type 2 diabetes. A single RCT from the US comparing Weight Watchers
programme (provided free-of-charge and augmented with counselling from a certified
diabetes educator) to counselling alone, has shown significantly better weight loss,
HbA1c and less need for diabetes medications [158].

4.3 Physical activity

Physical activity or exercise in isolation are not effective strategies for weight loss in
people with Type 2 diabetes [159] unless 60 minutes per day is undertaken [160].
Evidence is conflicting as to whether a combination of diet and physical activity or
exercise results in greater weight reduction than diet or activity alone [133, 160].
Independent of weight management, physical activity and exercise have numerous
health benefits in Type 2 diabetes including improving blood glucose control,
cardiovascular risk factors and well-being [124].

4.4 Bariatric surgery

Bariatric (or metabolic) surgery is recommended as a treatment option in adults with
Type 2 diabetes with a BMI of 30kg/m? or greater [152, 161]. It has been shown to be
more effective than conventional medical therapy alone for weight loss, glycaemia and
cardiovascular risk factor improvements [161-164].

Type 2 diabetes remission is reported to occur in 30-62% of patients following surgery.
An RCT of adjustable gastric banding for obese patients with Type 2 diabetes found
that remissions occurred in over 80% of patients who lost over 15kg [165]. Late weight
regain is usual after all bariatric surgery, and available data suggests an erosion of
remission over time, with 35-50% or more eventually experiencing relapse, with greater
durability of remission associated with shorter diabetes duration prior to surgery [161,
166]. Consequently, patients need monitoring of glycaemia immediately post-op and in
the longer term to allow appropriate adjustment of diabetes treatment regimens as
necessary.

Common nutritional deficiencies include protein malnutrition, iron, calcium, Vitamin D
and Vitamin B12. Regular dietetic support is recommended both pre- and post-surgery
to provide information on the appropriate diet for the bariatric procedure and to
attenuate the risks of dumping syndrome and nutritional deficiencies [152, 167].
Supplementation is recommended depending on the surgical procedure [168].
Comprehensive guidelines on nutritional management of bariatric surgery have been
produced by The British Obesity and Metabolic Surgery Society [169].

4.5 Other approaches:

To date, RCTs do not show better weight loss with intermittent fasting or mindful eating
compared to other approaches in Type 2 diabetes, but overall evidence is sparse and
further research is warranted [170, 171].

Signposts:

. National Institute for Health and Care Excellence (2014). Obesity:
Identification, Assessment and Management of Overweight and Obesity in
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Children, Young People and Adults: Partial Update of CG43. London:
National Clinical Guideline Centre, 2014.

British obesity and metabolic surgery society (BMSS). Available at:
http://www.bomss.org.uk/

Top ten tips for post bariatric patients in primary care. Available at
WWW.Icgp.org.uk

Scientific Advisory Committee on Nutrition (SACN). Lower carbohydrate diets
for adults with type 2 diabetes. Available at:
https://www.gov.uk/government/groups/scientific-advisory-committee-on-
nutrition
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5 Glycaemic control and Type 1 diabetes

( )

RECOMMENDATIONS

e (Offer education to support people with Type 1 diabetes to identify and
quantify their dietary carbohydrate intake for glycaemic control. Specifically:

= Adjust insulin to carbohydrate intake in people using multiple daily
injections (MDI) and continuous subcutaneous insulin infusion (CSII)
(insulin pump).

= Aim for consistent quantities of carbohydrates on a day-to-day basis
in people on fixed insulin regimens.
. J

5.1 Carbohydrate

The amount and type of carbohydrate is the main nutritional consideration for people
with Type 1 diabetes in terms of glycaemic control, and both the amount and type have
an effect on post-prandial blood glucose levels.

5.1.1 Amount of carbohydrate

There is no convincing evidence for a recommended ideal amount of carbohydrate for
maintaining long-term glycaemic control in people with Type 1 diabetes, and
intervention studies have failed to show any significant effect on glycaemic control of
manipulating quantity of carbohydrate [172-175]. There are no long-term RCTs
investigating the efficacy of low carbohydrate diets in people with Type 1 diabetes,
although a small pilot study has highlighted the potential for robust research into the
efficacy, safety and practical application of low carbohydrate diets in Type 1 diabetes
[176].

On a meal-by-meal basis, matching insulin to the amount of carbohydrate consumed
(carbohydrate counting and insulin dose adjustment) is an effective strategy for
improving glycaemic control. Randomised controlled trials in adults with Type 1
diabetes have shown carbohydrate counting can improve glycaemic control, quality of
life and general well-being without increases in severe hypoglycaemic events, body
weight or blood lipids [18, 177-179]. Carbohydrate counting and insulin adjustment
have proven to be efficacious and cost effective in the long term [30]. In addition,
dietary freedom associated with these regimes does not seem to be associated with
significant deterioration in eating habits or increased dietary intake [180, 181]. These
strategies can only be utilised by individuals treated by MDI or CSlIl, where prandial
insulin doses can be manipulated according to carbohydrate intake. For individuals on
fixed or biphasic insulin regimens, consistency in the quantity of carbohydrate and
glycaemic index (Gl) on a day-to-day basis are all beneficial and have been positively
associated with improved HbA1c levels [182].

5.1.2 Type of carbohydrate

The amount of carbohydrate ingested is the primary determinant of post-prandial blood
glucose response, but the type of carbohydrate also affects this response. Studies
have investigated the effects of glycaemic index, dietary fibre and sugar on glycaemic
control.
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5.1.3 Glycaemic index (Gl)

A Cochrane review reported reductions of 6mmol/mol (0.5%), on average, in HbA1c in
people with diabetes adopting a low Gl diet, but of the 11 studies included, only one
related specifically to adults with Type 1 diabetes [183]. Observational studies have
reported that dietary Gl is independently associated with HbA1c, with intakes of high Gl
foods showing an association with higher HbA1c levels [184]. Some small studies have
observed that post prandial glucose levels can be up to 20% lower when a low Gl meal
is consumed [185], with variables such as dietary fat [186] and protein intake [187] also
having some impact on post prandial blood glucose. However, it should be noted that
other variables such as basal insulin and frequency of self-monitoring of blood glucose
(SMBG) are more predictive of overall long term glucose control [188]. The current
NICE guidance for Type 1 diabetes does not recommend low Gl diets for blood
glucose control (see signpost).

5.1.4 Dietary fibre

The effect of dietary fibre on glycaemic control in Type 1 diabetes is unclear.
Observational studies suggest that dietary fibre (of any type) is associated with lower
HbA1c levels [189], with an additional benefit of reduced risk of severe ketoacidosis
[190]. There is little evidence from RCTs; all studies in people with Type 1 diabetes are
small, short-term and involve daily fibre intakes double that of the recommended
amounts for the general population. Longer-term (more than six months) studies
investigating the benefits of a high fibre intake are scarce [191].

High fibre intakes may be beneficial for those with Type 1 diabetes, but the first priority
may be to encourage achievement of the current UK recommendation of fibre
consumption of 30g per day [7].

5.1.5 Sugars and other sweeteners

Signpost: See pages 60 — 62: Commercial diabetic foods, sugars and other
sweeteners.

5.2 Protein and fat

There is insufficient evidence to suggest the routine assessment of protein as a means
to control postprandial blood glucose levels, although evidence from small intervention
studies suggests protein intake increases postprandial glucose levels [187, 192]. Other
small studies have also suggested that high intakes of fat delay immediate postprandial
hyperglycaemia and cause sustained late postprandial hyperglycaemia [187, 193].
However, considering the strength of the current evidence, and the magnitude of the
effect of fat and protein on postprandial blood glucose, more evidence is needed to
justify routine prioritisation of fat and protein counting in clinical practice.

5.3 Alcohol

Alcohol in moderate amounts can be enjoyed safely by most people with Type 1
diabetes, and it is recommended that general advice about safe alcohol intake (14 units
or less per week) be applied to people with diabetes, with some caveats (see
signposts).

Studies have reported that a moderate intake of alcohol is associated with improved
glycaemic control in people with diabetes [194], although alcohol is also associated
with an increased risk of hypoglycaemia in those treated with insulin [195].
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Hypoglycaemia is a well-documented side-effect of alcohol in people with Type 1
diabetes [196], and can occur with relatively low levels of alcohol intake and up to 12
hours after ingestion [197, 198]. There is no evidence for the most effective treatment
to prevent alcohol-related hypoglycaemia, but pragmatic advice includes
recommending insulin dose adjustment, additional carbohydrate or a combination of
the two according to individual need.

There are some medical conditions where alcohol is contraindicated and they include
hypertension, hypertriglyceridaemia, some neuropathies, retinopathy and during
pregnancy (see signpost).

5.4 Body weight

Higher BMI is associated with macrovascular complications and retinopathy in Type 1
diabetes [199].

There is no published evidence from RCTs showing a direct relationship between body
weight and glycaemic control in people with Type 1 diabetes, although it should be
noted that a high HbA1c may be associated with long term hyperglycaemia which
causes weight loss [200, 201]. There is no existing published evidence from RCTs
showing that weight management in itself appears to impact glycaemic control in
people with Type 1 diabetes.

The metabolic benefits of bariatric surgery in obese people with Type 1 diabetes have
been investigated and two meta-analyses have shown that bariatric surgery in obese
people with Type 1 diabetes leads to a significant though modest reduction in HbA1c
of 7 — 9mmol/mol (0.64 - 0.79%) [202, 203]. However, a recent study has shown that
although surgery-induced weight loss was similar among obese people with Type 1
and Type 2 diabetes, those with Type 2 diabetes achieved significantly greater
reduction in HbA1c at 12 months follow-up [204].

Independent of glycaemic control, given the increasing prevalence of overweight and
obesity in the general population, current NICE guidance recommends offering weight
management dietary advice to adults with Type 1 diabetes if clinically indicated [205].

5.5 Physical activity

The overall health benefits of physical activity and exercise in people with Type 1
diabetes are not well documented. However, there is evidence from meta-analyses of
RCTs of improved cardiorespiratory fitness [206, 207] accompanied by reductions in
both cardiovascular disease (CVD) and mortality [208]. Physical activity and exercise
are not strongly associated with better glycaemic outcomes [206-209] and although
activity may reduce blood glucose levels it is also associated with increased hypo and
hyperglycaemia [206]. On a day-to-day basis, physical activity and exercise can lead to
hyperglycaemia or hypoglycaemia dependent on the timing, type and quantity of
insulin, carbohydrate and physical activity [209)].

Therapeutic regimens should be adjusted to allow safe participation in physical activity
or exercise. Activity should not be seen as a treatment for controlling glucose levels,
but instead as another variable which requires careful monitoring to guide the
adjustment of insulin therapy and/or carbohydrate intake. For planned exercise,
reduction in insulin is the preferred method to prevent hypoglycaemia while additional
carbohydrate may be needed for unplanned activity [210].
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Signposts:

. National Institute for Health and Care Excellence. Type 1 diabetes in adults:
diagnosis and management [NG 17]. London, NICE; 2015.
www.nhs.uk/Livewell/alcohol
http://www.nhs.uk/Conditions/Blood-pressure-(high)/Pages/Treatment.aspx
http://www.nhs.uk/news/2008/03March/Pages/Pregnancydrinkinglimits.asp

X
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6 Glycaemic control and Type 2 diabetes

RECOMMENDATIONS

e Prioritise sustained weight loss of at least 5% in overweight people by
reducing calorie (energy) intake and increasing energy expenditure.

e Aim for a Mediterranean-style diet or equivalent healthy eating pattern. (See
CVD section).

e (Offer individualised education to support people to identify and quantify their
dietary carbohydrate intake, encourage low glycaemic index (Gl) foods and
consider reducing the total amount of carbohydrates.

e Aim for at least 150 mins per week of moderate to vigorous physical

activity, over at least three days.
\_ J

6.1 Weight management

Between 80 and 90% of people with Type 2 diabetes are overweight [211-213] and/or
have excess fat accumulation compromising liver and pancreatic function [214]. Weight
loss can reverse the metabolic abnormalities seen with Type 2 diabetes and should be
the primary management strategy [127, 130, 215]. A recent meta-analysis of RCTs
concluded that weight loss of >5% is necessary to improve glycaemic control
significantly, showing a 7mmol/mol (0.6%) reduction in HbA1c in established Type 2
diabetes and up to 13mmol/mol (1.2%) in a newly diagnosed study group [130].
Longitudinal cohort studies have also indicated that change in BMI is a significant
predictor of change in HobA1c, and that people with Type 2 diabetes who lose weight
are more likely to achieve HbA1c targets than those with stable weight or weight gain
[131].

More intensive weight management can achieve remission of Type 2 diabetes for 11%
of people who achieve 8% weight loss [216], for 73% of people with weight loss of
greater than 10kg, and for 86% of those with weight loss >15kg [129, 165]. Sustained
remissions have been reported after bariatric surgery [217] but there remains a major
challenge to maintain weight loss after non-surgical interventions.

Weight loss can also be a result of poor glycaemic control; the relationship between
blood glucose and weight is not always straightforward. Weight gain is positively
associated with insulin resistance and therefore weight loss improves insulin sensitivity
and features of the metabolic syndrome and reduces cardiovascular risk [215].
Intensification of therapy is often associated with weight gain. Sulphonlyurea and
glitazone therapies are associated with mean weight gain of 2-3kg [218] and initiation
of insulin therapy in Type 2 diabetes is associated with a mean weight gain of
approximately 2kg over a year, however one quarter of people gain at least 5kg [219].
(See section 4 ‘Weight management’).

6.2 Diet

6.2.1 Dietary patterns

Evidence is limited for the superiority of a single dietary approach in the long-term
management of hyperglycaemia in Type 2 diabetes, suggesting that a range of diets
may be suitable [137, 220]. The choice of diet should therefore be based on several
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factors including the overall nutritional quality of the diet, patient preference and
acceptability of the diet, the evidence for potential clinical benefits and any risk of harm.

6.2.1.1 Mediterranean diet

Meta-analyses of RCTs report that the Mediterranean diet can lower HbA1c by up to
5mmol/mol (0.47%) more than standard care or a low fat diet [84]. One RCT
demonstrated that the Mediterranean diet in people newly-diagnosed with Type 2
diabetes delayed the need for diabetes medication [146]. The Mediterranean diet may
not be suitable for all cultures and equivalent healthful eating patterns have been
developed e.g. New Nordic diet, but there is little evidence for the role of these
strategies in improving glycaemic control.

6.2.2 Dietary approaches focusing on macronutrients

The ideal proportion of macronutrients to recommend for optimal glycaemic control for
Type 2 diabetes is unclear, but total energy intake, weight loss and overall diet quality
are significant factors. Small, short term intervention studies investigating the
relationship between macronutrients and glycaemic control have reported contradictory
results [14]. Observational studies examining the relationship between nutrient intake
and glycaemic control or risk of diabetes complications have also reported mixed
results. For example, a large prospective cohort study reported no clinically significant
differences in HoA1c with either a low-fibre, high added-sugar diet or lower fat and
higher carbohydrate intakes [221]. The proportion of energy from carbohydrate was
not associated with the risk of any diabetes complication across a period of 8 years
follow-up in a Japanese study [222]. Intervention studies have failed to show any
association between the type and amount of fat in meals and post-prandial glucose
response [223-227].

From this evidence, there is no reason to recommend any specific ideal proportion of
macronutrients specifically for optimal glycaemic control for Type 2 diabetes. However,
total energy intake, overall diet composition and controlled total energy intake for
weight management is vital. The overall diet quality also has significant impact on
diabetes complications (see CVD section).

6.2.2.1 Low carbohydrate diet

Given that carbohydrate content of the diet is the prime determinant of glycaemia, there
has been great interest in using low-carbohydrate diets for the management of Type 2
diabetes. However, evidence thus far is limited with inconsistent findings, lack of
studies of longer term effects, and lack of clarity on what constitutes the definition of
low carbohydrate [143], with some promoting modest reductions in carbohydrate
intake and others recommending very low-carbohydrate, ketogenic diets. Some
evidence reviews have not been systematic and reported mixed results [228, 229] with
some meta-analyses of RCTs reporting clinically modest, but statistically significant
reductions in HbA1c of 3-4mmol/mol (0.3-0.4%) in short-term studies [138, 230] but
no difference at 12 months and beyond [138]. Adherence to either the low or high
carbohydrate arms of the studies is generally poor [143]. A recent study with good
adherence found similar reductions in weight and HbA1c in both the low carbohydrate
and high carbohydrate groups, but a greater reduction in diabetes medication was
seen in the low carbohydrate group [231]. There are no studies that report the efficacy
or safety of very low carbohydrate ketogenic diets over the long-term in people with
Type 2 diabetes.

30



6.2.2.2 High-fibre diet

Dietary fibre, both soluble and insoluble, has many health benefits [232], but the impact
on hyperglycaemia is limited. Post-prandial glucose levels have been shown to be
reduced on high fibre diets (>20g /1,000 kcal) and a meta-analysis suggests a modest
reduction of HbA1c of 3mmol/mol (0.26%) with additional amounts of fibre ranging
from 4-40g per day. However many of the included studies used fibre supplements
[233]. Observational data shows higher intakes of dietary fibre are associated with
lower values for HbA1c [234, 235].

There is considerable interest in the role of gut microbiome in obesity, insulin sensitivity,
glucose metabolism and diabetes [236, 237]. Adherence to a plant-based
Mediterranean diet has been associated with beneficial gut microbiome-related profiles
[238, 239], and short-chain fatty acids (SCFAs) generated from intestinal bacterial
fermentation of dietary fibre has been shown to play a role in energy metabolism [237].
However, more evidence from human studies is needed to understand the specific role
of dietary approaches in altering gut microbiome and its effect on diabetes
management, and prevention of Type 2 diabetes [236].

6.2.2.3 Low glycaemic index diet

Replacing high Gl foods with low Gl foods in the diet confers a clinically small but
statistically significant benefit for glycaemic control. Low Gl diets have shown
improvements in HboA1c of between 4 and 6mmol/mol (0.4-0.5%) [240, 241], although
the results may be confounded by differences in fibre content and weight change
between low and high Gl diets. Notably, two large RCTs showed no difference in
HbA1c between a low Gl diet and a standard diet [242, 243].

6.2.2.4 Carbohydrate counting

The efficacy of carbohydrate counting in people with Type 2 diabetes treated with
insulin is largely unknown. Carbohydrate counting based on insulin to carbohydrate
ratio has been shown to be as effective in reducing HbA1c as a simple algorithm based
on self-monitored blood glucose (SMBG) [244]. Carbohydrate counting has limited
application in people with Type 2 diabetes treated by regimens other than basal bolus
insulin. However, monitoring carbohydrate intake whether by use of exchanges,
portions or experience-based estimation remains a key strategy in achieving glycaemic
control in people with Type 2 diabetes [245].

6.2.2.5 Sugars and sweeteners

Signpost: See pages 60-62: Commercial diabetic foods, sugars and other
sweeteners.

6.3 Physical activity

Physical activity and exercise have clear benefits for cardiovascular risk reduction and
improving glycaemic control in people with Type 2 diabetes, with systematic reviews of
RCTs reporting reductions in HoA1c of between 5mmol/mol (0.45%) [246] and
8mmol/mol (0.74%) [247], and individual RCTs demonstrating up to 16mmol/mol
(1.5%) reduction in HbA1c [248]. Aerobic and resistance exercise both demonstrate
benefits for glycaemic control [249], however incorporating both forms may confer even
greater benefits [250]. Higher-intensity forms of exercise offer additional reductions in
HbA1c over lower-intensity exercise and, although the difference is small [250, 251] it
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may allow for similar reductions with fewer exercise sessions [249]. There is emerging
evidence that interrupting prolonged sedentary behaviour by standing or walking
improves post-prandial glucose control, although the long-term benefits are less well
defined [252, 253]

Many studies do not report adverse events and those few that do often report events
that are not related to diabetes [247]. It is safe for individuals with Type 2 diabetes who
are treated by diet alone or in conjunction with oral hypoglycaemic agents to exercise in
both the fasting and post-meal state [254], with the most beneficial effects on blood
glucose levels observed post-prandially when blood glucose levels have more potential
to reduce [255, 256]. For individuals treated with sulphonylureas or insulin, care should
be taken to minimise the impact of hypoglycaemia which can occur up to 24 hours
after physical activity [256].

Signposts:
e Diabetes UK position statement on low carb diets for people with diabetes.
https://www.diabetes.org.uk/low-carbohydrate
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7 Cardiovascular disease — blood lipids and blood
pressure

-

RECOMMENDATIONS h

e Dietary patterns, specifically the Mediterranean and DASH-style diets, are
recommended to reduce CVD risk factors and CVD events in people with
diabetes. Key features of these diets include:

= decrease salt intake (<6g/day)
= eat two portions of oily fish each week

= eat more wholegrains, fruit and vegetables, fish, nuts and legumes
(pulses)

= eat less red and processed meat, refined carbohydrates and sugar
sweetened beverages

= replace saturated fats (SFA) with unsaturated fats, and limit intakes
of trans fatty acids (TFA)

= |imit alcohol intake to <14 units a week.
e Aim for modest weight loss of at least 5% in overweight individuals.

e Aim for at least 150 mins per week of moderate to vigorous physical
activity, over at least three days.

e Products containing 2-3g of plant stanols and sterols per day can be
recommended.

NG J

Individuals with Type 1 and Type 2 diabetes have about twofold increased risk of
developing a range of cardiovascular diseases (CVD) compared to those without
diabetes [257] and as a result it is recommended that dietary recommendations for
diabetes should reflect those for people with existing CVD. Dietary approaches
resulting in a reduction in total and LDL cholesterol and improvements in blood
pressure have been shown to improve CVD outcomes in people with and without
diabetes [258, 259].

Specifically in people with Type 2 diabetes, two meta-analyses of RCTs concluded that
intensive multicomponent lifestyle interventions showed significant benefit in reducing
blood pressure, cholesterol and HbA1c [15, 16].

7.1 Fat intake

7.1.1 Total fat

The exact proportion of energy that should be derived from total fat intake does not
appear to be critical. In people with diabetes, studies recommending up to 40% of
energy from fat (mostly unsaturated fat) [84, 224] have resulted in beneficial effects on
lipid profiles, blood pressure and weight, similar to approaches using less than 30% of
energy from fat [260]. These findings suggest that any effects of fat on CVD risk factors
are likely to be derived from the type of fat rather than the amount per se. The latest
USA dietary guidelines, for instance, has de-emphasised total fat intake, and pointed
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out the importance of the types of fat for CVD prevention [5]. However, most published
data on the effect of different types of fats on CVD risk factors and CVD hard end
points have involved people without diabetes. In the absence of specific studies
involving people with diabetes, data have been extrapolated from studies in people
without diabetes.

7.1.2 Saturated fat

There is strong evidence that reduction in saturated fat intake and replacement with
unsaturated fat is effective in reducing the risk of CVD, based largely on the effects of
saturated fat on raising LDL-cholesterol, and this advice forms the basis of current
recommendations across Europe and the USA [77, 261-265].

Yet, this has not been without ongoing controversy [266, 267]. Reports of controversy
about the role of saturated fat in promoting CVD have been largely based on reviews of
prospective or trial evidence that considered a direct association between dietary
saturated fat intake and coronary risk, without considering the replacement nutrient
[268-270]. A Cochrane review of RCTs concluded that reduction in SFA could reduce
cardiovascular events by 17%, though notably null findings were obtained for all-cause
or CVD mortality, fatal or non-fatal myocardial infarction (Ml) or stroke [271]. Crucially,
replacing SFA with PUFA was beneficial but replacement with carbohydrates or MUFA
did not show similar benefits. Diabetes UK and the Diabetes Specialist Group of the
British Dietetic Association reviewed the evidence and issued a policy statement in
2015 (see signpost). This stated that reducing saturated fats was beneficial, and that
replacing saturated fats with unsaturated fats and/or wholegrains decreased CVD risk,
but replacing with refined carbohydrates increased CVD risk [272]. It further
recommended that information about SFA was delivered in the context of foods that
support good health.

Recent findings of the PURE study across 18 countries showed no harms associated
with SFA but rather, higher risk with carbohydrate intake. However, this was a
prospective study with its own set of limitations; nonetheless it provides one further
example of the controversy about SFA and CVD, particularly in a global context [273].
Despite the ongoing controversy, until more definitive evidence emerges, the current
Diabetes UK position is to recommend the lowering of dietary SFA, replacing it with
PUFA intake and not with refined carbohydrate intake, for CVD prevention.

7.1.3 Polyunsaturated fat

As reviewed above, the current recommendation for CVD prevention is to replace
dietary SFA with PUFA from sources such as from vegetable oils, fish and nuts, but this
too has been controversial, particularly in the context of omega-6 rich vegetable oils. A
meta-analysis of RCTs which investigated increased polyunsaturated fatty acid (PUFA)
intakes found that advice to specifically increase n-6 PUFA, without also increasing n-3
PUFA, may increase the risk of coronary heart disease (CHD) and death [274]. A more
recent Cochrane review has concluded that there is currently insufficient evidence from
RCTs to recommend increasing or decreasing n-6 PUFA intake for the prevention of
CVD [275]. A review of the beneficial role of PUFA in coronary prevention was
undertaken as part of the American Heart Association (AHA) Presidential Advisory on
dietary fats, and is not further reviewed here [265].
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7.1.4 Oily fish and n-3 fatty acids

High intakes of oily fish, rich in n-3 unsaturated fats, are associated with reduction in
total mortality and, CHD [276, 277], and interventions post-MI show reduced mortality
in those consuming oily fish at least twice a week [278].

In terms of fish oil supplementation, there is conflicting evidence and concerns about
the potential adverse effect on lipid profiles, but there is some evidence of the beneficial
effects for those with elevated blood triglycerides [279, 280]. Evidence for hard end
points has been conflicting. A meta-analysis of 14 RCTs showed that in people with
CHD, supplementation with n-3 reduced the risk of death from all causes, but was not
associated with reducing risk of major CV events [281]. However, an earlier meta-
analysis of 20 trials, that included mostly people with history of CV events, showed no
benefit of N-3 supplementation on CVD [282]. Results of the ASCEND trial of fish oil (n-
3 EPA and DHA) supplementation in people with Type 2 diabetes are currently awaited
and should help to clarify the role of such supplementation in CVD prevention [283].
Plant sources of n-3, alpha-linolenic acid, have also shown to be associated with lower
risk of CVD [284]. In people with diabetes, a prospective study concluded that high
intakes of PUFA, especially alpha linolenic acid, protected against cardiac events [285].

7.1.5 Trans fatty acids

Recommendations for reduced intakes of trans-fatty acids (TFAs) should be in line with
those for the general population. A recent meta-analysis of prospective studies has
shown that total TFA intake was associated with increased all-cause mortality, CHD
mortality and total CHD [268]. An earlier meta-analysis of observational and trial
evidence reported a 20 — 32% higher risk of Ml or CHD death for every 2% of dietary
energy from TFA isocalorically replacing carbohydrate, SFA, MUFA and PUFA [286].
Ruminant TFA from dairy products do not show the same harmful associations seen
with industrially manufactured TFAs [287].

7.2 Salt

Reductions in salt are generally effective in lowering blood pressure in both
normotensive and hypertensive individuals [288, 289]. UK guidelines recommend the
consumption of no more than 6g per day [290]. Studies suggest further benefits from
lower levels (down to up-to 3g per day [291]. This would apply particularly to people
with Type 2 diabetes who are at elevated risk of cardiovascular disease, but to achieve
this goal would require major effort from individuals because salt is added to many
manufactured foods. Significant action is needed from policymakers and the food
industry to improve health by major reductions in salt [292].

7.3 Dietary patterns

7.3.1 Dietary Approaches to Stop Hypertension (DASH)

Systematic reviews and meta-analyses of RCTs have shown the beneficial effects of
the DASH-type diet on both systolic and diastolic blood pressure, and that these
effects seem greater in people with higher baseline blood pressure or BMI [293-295].
In people with Type 2 diabetes, the DASH diet has been shown to increase HDL and
reduce LDL concentrations and reduce blood pressure [296]. A meta-analysis of
observational prospective studies including people with diabetes concluded that the
DASH diet significantly reduced CVD and CHD events, and reported a significant
inverse linear association between consumption of DASH diet and all CVDs [297].
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7.3.2 Mediterranean diet

The Mediterranean diet has been associated with lower total and CVD mortality in both
the general population and people with diabetes [298-300]. Results from the
PREDIMED randomised controlled trial including 7,447 participants of whom 3,614
people had Type 2 diabetes, have confirmed the beneficial effects of a Mediterranean
diet supplemented with either extra virgin olive oil or with mixed nuts, compared with
dietary advice to consume a low-fat diet [84, 301, 302].

This dietary approach has been shown to reduce total cholesterol and LDL
concentrations and blood pressure [259]. In people with Type 2 diabetes, meta-
analyses of RCTs of Mediterranean diets have reported greater reductions in HbA1c,
total cholesterol and triglycerides, and an increase in HDL cholesterol compared to
control diets such as low fat diets and low carbohydrate diets [84, 147].

The beneficial effects of Mediterranean diets have been attributed to the high MUFA
content from olive oil and nuts. However, people who follow Mediterranean diets also
have higher intake of dietary fibre, wholegrains, fruits and vegetables, a higher
proportion of n-3 fatty acids and lower proportion of n-6 fatty acid [299]. The
Mediterranean diet is also lower in saturated fats as red meat and processed meat are
limited [147].

7.3.3 Other dietary approaches

Both low fat and low carbohydrate diets have also shown positive results in reducing
CVD risk factors in people with Type 2 diabetes [143, 138, 259]. However, whereas a
low fat diet failed to show significant reductions in actual CVD events and CVD mortality
in people with Type 2 diabetes when compared with usual care in the Look AHEAD
Study [303], there are no RCTs reporting the long term effects of low carbohydrate
diets on CVD endpoints in people with diabetes.

7.5 Specific foods

The combined effects of the evidence from DASH and Mediterranean diets suggest
that specific foods, such as fruit and vegetables, nuts, wholegrains, olive oil, legumes
and fish are associated with cardio-protection [304-309] whereas intakes of salt, red
and processed meat, refined carbohydrates and sugar-sweetened beverages (SSB)
increase CVD risk [304, 310]. Eggs seem to have a neutral effect on CVD [311, 312],
although a subgroup of people may be hypersensitive to the effect of cholesterol from
eggs [313].

7.6 Dietary fibre

There are no specific recommendations for individuals with diabetes, but higher
intakes, particularly of soluble fibre, may have beneficial effects on blood lipid profiles
and reduced risk of CVD and CHD [233, 258, 306, 314-316]. Intakes of total fibre in
line with current UK recommmendations are suggested for those at high risk of CVD (see
signpost).

7.7 Alcohol

Evidence suggests that more than 3—4 units (28g) alcohol per day increases blood
pressure and that drinking outside of meals may increase hypertension [317, 318]. Low
to moderate alcohol intake is associated with lower incidence of CVD [319] but a
reduction in alcohol intake in hypertensive individuals has been shown to be effective in
lowering blood pressure, especially if more than 3—4 units (28g) alcohol per day are
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consumed [318]. In people with diabetes, a systematic review of prospective cohort
studies reported that 2-5 units (16-40g) alcohol per day was associated with a lower
incidence of diabetes-related CHD, with no impairment of glucose control [320]. Red
wine intake may confer additional CV benefits to people with Type 2 diabetes who
follow a Mediterranean diet [321]. The current UK recommendation of consuming no
more than 14 units of alcohol a week, spread evenly over three days or more and with
several days each week without alcohol, is suggested for people with diabetes (see
signhpost).

7.8 Plant sterol or stanol esters

These are recognised to be effective in significantly reducing total and LDL cholesterol,
in people with or without diabetes [322, 323]. Reductions in LDL cholesterol are also
seen in people already using cholesterol-lowering statin drugs [324]. Intakes of 2-3
grams per day of plant sterol or stanol esters are effective in lowering total and LDL
cholesterol and may be recommended [323]. However, NICE does not recommend the
use of plant sterol/stanol products for primary prevention of CVD in people with
diabetes [264], partly due to the lack of evidence from hard CVD endpoints [261, 262].

7.9 Weight loss

Intentional weight loss plays an important role in reducing CVD risk factors. A significant
loss of more than 5% of body weight has shown benefits for blood pressure and lipids
in Type 2 diabetes; despite some weight regain [130, 325]. The magnitude of weight
loss correlates strongly with reduction in CVD risk factors [326]. Evidence has also
shown that weight loss induced by bariatric surgery reduced CVD risk factors, and
reduced mortality [167, 217]. However, the evidence relating to intentional weight loss
and CVD events is equivocal [127, 128].

7.10 Physical activity

Increased physical activity is associated with reductions in cardiovascular risk in both
Type 1 and Type 2 diabetes [208, 326, 327]. The most recent recommendations
suggest that most adults with diabetes should engage in 150 mins or more moderate-
to vigorous intensity activity per week [124]. This should be spread over at least three
days a week, with no more than two consecutive days without activity. Prolonged
sedentary behaviours, such as sitting for long hours, should be discouraged [263, 124].

Signposts:

. British Dietetic Association and Diabetes UK (2015). Policy statement:
Dietary fat consumption in the management of Type 2 diabetes.
https://www.diabetes.org.uk/dietary-fat

. Scientific Advisory Committee on Nutrition (2015). Carbohydrates and
Health.
https://www.gov.uk/government/uploads/system/uploads/attachment data/
file/445503/SACN Carbohydrates and Health.pdf

. Public Health England (2016). The Public Health Burden of Alcohol and the
Effectiveness and Cost-Effectiveness of Alcohol Control Policies. An
evidence review
https://www.gov.uk/government/uploads/system/uploads/attachment data/
file/583047/alcohol public _health burden evidence review.pdf
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8 Considerations in ethnic minority groups

In the UK, as in many other countries, immigrant ethnic minority groups have a higher
prevalence of diabetes (specifically Type 2 diabetes) than the general population [328].
These inequalities are attributed to a complex interplay of genetic, environmental,
cultural and socio-economic factors [329]. Additionally, ethnic minority groups often
face significant barriers to accessing healthcare because of linguistic and cultural
differences, poor health literacy, low socio-economic position and their migrant status
[330]. As a result, ethnic minority patients often have poor diabetes knowledge, worse
glycaemic control and higher rates of diabetes complications compared with the
general population [331].

While diet and lifestyle advice and self-management education programmes have been
shown to be effective [332], and are generally considered as the cornerstone of
diabetes care, there is evidence that these can be less successful in people from ethnic
minority groups [333, 334]. This has been attributed to a lack of cultural knowledge and
awareness amongst healthcare practitioners, and a failure to account for cultural beliefs
and practices in generic education programmes [329]. Culturally tailored advice and
education programmes that are respectful of and responsive to the health beliefs,
practices, cultural and linguistic needs of diverse patients have been developed to
overcome issues relating to healthcare access in ethnic minority groups, and have been
shown to have positive health outcomes [335]. Furthermore, ensuring cultural
competency of healthcare professionals, such that they understand and can address
the customs, beliefs and values of people from different cultural backgrounds is
proposed as a principal way to address ethnic inequalities in diabetes and its
management [335].

There has been a wealth of qualitative research conducted with ethnic minority groups
to understand the barriers and facilitators to self-management. For instance, themes
that arise in South Asian communities have been systematically reviewed and
summarised as [336]:

. Language and communication discordance with the healthcare provider is a
significant barrier to receiving and understanding diabetes education.
. Inconsistent willingness to partake in self-management with preference for

following their physician’s guidance.

Lack of culturally-specific details on South Asian foods within dietary advice.
Social responsibilities to continue with a traditional diet, and misconceptions
on the components of the diet for people with diabetes.

. Concern about lack of gender specific exercise facilities and fear of injury or
worsening health with exercise.
. Lack of understanding about diabetes medication management, preference

for folk and traditional remedies, and concerns about long term safety of
diabetes medications.

. Facilitators included trust in care providers, use of culturally appropriate
exercise and dietary advice and increasing family involvement.

In African Americans the following themes have been identified through systematic
reviews of the evidence [337, 338]:
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. Internal factors including fear associated with glucose monitoring, lack of
self-control over dietary habits, memory failure, and perceived lack of
personal control over diabetes were primarily described as barriers to self-
management behaviours.

. Support from family, peers, and healthcare providers positively influence
adherence behaviours by providing cues to action, direct assistance,
reinforcement, and knowledge.

8.1 Prevention of Type 2 diabetes in ethnic minority groups

There is strong evidence from large RCTs that intensive multicomponent lifestyle
interventions can prevent the development of Type 2 diabetes amongst Indian [65, 339]
and Chinese [64] natives (in their own countries) with prediabetes.

Randomised, controlled trials of lifestyle interventions incorporating diet and physical
activity to target weight loss in high-risk migrant populations have been shown to be
efficacious in African-Americans [340], Chinese-Americans [341] and UK South Asians
[342]. These trials focused on weight loss, rather than incident diabetes, therefore the
prevention of diabetes is inferred or modelled rather than measured directly. Weight
loss among ethnic minority groups is reported as particularly challenging. African-
Americans participating in the Diabetes Prevention Programme and other weight loss
trials achieved approximately half the magnitude of weight loss than that achieved by
White-Americans [343, 344]. In a trial of UK South Asians it was reported that weight
loss was relatively modest at a mean loss of 1.13kg in the intervention group that
received 15 dietitian visits [342], whilst another trial failed to achieve significant results
[345].

The deleterious effects of a ‘Western’ type diet compared to a traditional East Asian
(e.g. Japanese, Chinese, and Korean) diet have been demonstrated amongst Asian-
Americans in a small trial showing worsening insulin resistance associated with
consumption of a ‘Western’ type diet, whilst a traditional diet induced weight loss and
improved insulin sensitivity [346].

A low glycaemic index dietary intervention for the prevention of Type 2 diabetes in
Malaysian women with previous gestational diabetes (GDM) demonstrated significant
improvements in body weight, BMI, waist-to-hip ratio and 2-hr glucose in an oral
glucose tolerance test (OGTT) compared with a general healthy eating intervention, but
incident diabetes was not included as an outcome [347].

There is evidence from large-scale uncontrolled trials targeting diabetes prevention
among African-American communities that delivery of diabetes prevention interventions
through partnerships with churches and faith-based institutions is an effective means of
targeting high-risk minority groups, who may be less likely to engage through
healthcare settings. Such programmes have demonstrated significant improvements in
weight, BMI, fasting glucose and healthy nutrition and activity behaviours [348, 349].

8.2 Management of Type 2 diabetes in ethnic minority groups

A Cochrane review reported significantly greater improvements in glycaemic control in
individuals receiving culturally appropriate health education for Type 2 diabetes
compared with conventional diabetes education or usual care, and these benefits are
maintained at 6, 12 and 24 months [350, 329]. In addition to glycaemic control, there
were improvements in diabetes knowledge and self-efficacy with culturally appropriate
education but no differences in blood pressure, blood lipids or BMI. It is noteworthy
that 26/33 trials included in the review were based in the USA, only four trials were

39



based in the UK, all of which focused on South Asian communities [351-54]. In a meta-
regression analysis of RCTs to identify the characteristics associated with reductions in
HbA1c, the following recommendations were made: face-to-face interventions are
more effective than telecommunication; individual format is more effective than group
format; cognitive reframing techniques are associated with better outcomes; inclusion
of a peer educator produces significantly better effects than no peer educator. There
were no statistically significant differences for total duration of intervention, duration of
each session, total number of hours of intervention or its intensity [355].

The following evidence-based guidance for planning and cultural tailoring of health
education interventions for ethnic minority groups have been published [356, 329]:
Use previous research, experience of working with the community and the community
themselves to inform the design of the intervention.

A combination of both group and individual education sessions is likely to have the
greatest effect in most ethnic minority groups.

. Consider participants’ socio-economic status, health literacy and any other
potential barriers to effective diabetes management when designing the
intervention.

. Bilingual/bicultural professional educators or non-professional workers
providing the education or in a supportive role is recommended, to provide
support to participants, attendance at sessions and adherence to dietary
and lifestyle advice. Delivery of intervention in preferred language, including
all materials.

. Educational group sessions held at weekly intervals, followed by regular
telephone calls for reinforcement are likely to result in the greatest
improvement.

. When recruiting participants, more personal methods, such as referral
through clinics or telephone calls, are likely to be most effective.

. A particular effort should be made to recruit individuals who are currently
demonstrating poor diabetes self-management skills and poor glycaemic
control.

. Interventions should be pilot tested to assess their effectiveness and allow
participant feedback to be incorporated into the intervention.

. Teaching/counselling about dietary change by modifying ethnic foods and
recipes.

. Teaching/counselling of activity change using culturally appropriate activities
e.g. dancing and walking.

Attendance by family member to elicit home-based support.
Use of visual aids to tailor to low-literacy needs.

8.3 Managing fasting in Type 2 diabetes

The month of Ramadan, and other periods of fasting/abstinence from food and
beverages, can put people with diabetes at increased risk of acute complications,
including hypoglycaemia and hyperglycaemia. Structured education programmes
providing advice relating to diet, activity and medication management during fasting
have been shown to reduce the risks of acute complications and to lessen weight gain
[357, 358]. The ‘READ’ RCT, delivered 2 hours of structured education, to UK Muslims
two to four weeks before Ramadan, by multilingual healthcare professionals in
conjunction with community link workers and showed significant and sustained benefits
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on glycaemic control for at least 12 months, and reduction in risk of complications
[357].

Signposts:

. For practical information about cultural foods and dietary behaviours further
reading is recommended:

. Thaker A & Barton A (2012). Multicultural Handbook of Food, Nutrition and
Dietetics. Wiley-Blackwell.

. Rai B & Goff L (2016). Chapter 8.3 ‘Lifestyle Management of Diabetes in
Ethnic Groups’ in Goff L & Dyson P Advanced Nutrition and Dietetics in
Diabetes. Wiley-Blackwell.

. The Muslim Council for Great Britain. Ramadan and diabetes: guide for
patients. Available at: http://www.mcb.org.uk/wp-
content/uploads/2014/06/Ramadan-and-diabetes-A-guide-for-patients-

2013.pdf
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9 Nutritional management of diabetes
complications

9.1 Short-term complications

9.1.1 Hypoglycaemia

e A
RECOMMENDATIONS

e Anindividualised approach to hypoglycaemia management with appropriate
monitoring is recommended. One example of a strategy commonly
recommended is:

= Take 15-20g glucose

= Repeat treatment if blood glucose level has not risen above 4mmol/|
after 15 minutes

=  Depending on individual needs and treatment, a follow-up snack

. providing 15-20g carbohydrate may be necessary )

Hypoglycaemia is a common acute complication affecting people with Type 1 diabetes,
and people with Type 2 diabetes treated with insulin or insulin secretagogues. The
prevalence of hypoglycaemia differs among different populations and evidence
suggests it could be about 83% and 45% among people with Type 1 diabetes and
Type 2 diabetes respectively [359, 360]. Changes in food intake, physical activity
and/or medication can contribute to the development of hypoglycaemia [361]. The goal
of treatment is to immediately relieve hypoglycaemic symptoms and limit the risk of
injury, while avoiding over-treatment.

Glucose is the preferred treatment for hypoglycaemia, as it results in greater and more
rapid resolution of hypoglycaemia [362] with a 10g and 20g dose of oral glucose,
increasing blood glucose levels by approximately 2mmol/l and 5mmol/| respectively
[363]. While 15-209 of glucose is the standard treatment for a hypoglycaemia, an RCT
has suggested that a weight-based treatment approach may be more effective in
people with Type 1 diabetes [364]. However, questions remain on practical application
of such an approach.

Sucrose, in the form of sweets, sugar lumps or dissolved in water, is also effective and
may be more palatable compared with glucose [362, 365-67]. Studies comparing the
effectiveness of orange juice to oral glucose in resolving hypoglycaemia in adults have
indicated orange juice to be less effective [366, 367]. However, the glycaemic response
of a food used to treat hypoglycaemia is directly related to its glucose content, and as
fruit juice and sucrose only contain half the amount of carbohydrate as glucose, a larger
portion would be needed to produce the same effect [368].

Glucose levels often begin to fall approximately 60 minutes after glucose ingestion [361]
leading to the practice of introducing a follow-on carbohydrate snack, despite the lack
of robust supporting evidence. One small study reported that a follow-on snack
providing a more sustained glucose release did not affect the likelihood of repeat
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hypoglycaemia [369]. Treatment regimens and individual circumstances vary, and
although glucose is recommended as a first-line treatment for any hypoglycaemic
episode, taking extra starchy carbohydrate may be necessary for prolonged
hypoglycaemia. It is recommended that hypoglycaemia treatment strategies are tailored
to individual needs.

The prevention of hypoglycaemia is preferable to its treatment and pragmatic
measures, including attending structured education programmes, have been
recommended to prevent hypoglycaemia [370, 371]. The use of a bedtime snack in
reducing the risk of nocturnal hypoglycaemia is not routinely recommended, but may
be considered on individual basis [371, 372]. People who are at high risk of nocturnal
hypoglycaemia include those with long standing diabetes, hypoglycaemia
unawareness, prior physical activity, alcohol consumption or those presenting with
night time blood glucose levels close to the hypoglycaemia threshold. Where lifestyle
factors, such as physical activity or alcohol consumption, may contribute to
hypoglycaemia, proactive steps can often be taken to minimise any risks. During
prolonged physical activity, additional carbohydrate intake and/or reduction in insulin
may be required to prevent hypoglycaemia and specific recommendations to meet
individual needs have been provided [124, 210].

Signpost:
o https://www.diabetes.org.uk/hypo
. See section 5.1, ‘Glycaemic control and Type 1 diabetes’
. Sports advice for people with Type 1 diabetes — https://www.runsweet.com

9.1.2 Diabetic ketoacidosis

Currently, there are no RCTs investigating the role of nutrition in treating diabetic
ketoacidosis. National guidelines focus on the safe replacement of fluids and
electrolytes, alongside weight-based fixed rate intravenous insulin infusion (FRIII).

Signpost:

e Joint British Diabetes Societies Inpatient Care Group (2013) - The Management
of Diabetic Ketoacidosis in Adults
https://www.diabetes.org.uk/professionals/position-statements-
reports/specialist-care-for-children-and-adults-and-complications/the-
management-of-diabetic-ketoacidosis-in-adults

9.2 Long-term complications

9.2.1 Macrovascular complications
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9.2.1.1 Cardiovascular disease

Signposts:
. See section on cardiovascular diseases — blood lipids and blood pressure
. NICE CG181 (2016). Cardiovascular disease: risk assessment and reduction,
including lipid modification. London
. NICE CG172 (2013). Myocardial infarction: cardiac rehabilitation and
prevention of further cardiovascular disease. London

9.2.2 Microvascular complications

9.2.2.1 Diabetic nephropathy

( )

RECOMMENDATIONS

e Offer individualised approach to minimise risk of malnutrition

» Provide advice on potassium, phosphate, salt and energy intake as
clinically required

= Do not routinely restrict protein intake.

. J

National and International guidelines [373, 374] recommend that appropriate dietary
advice tailored to the stage of kidney disease should be given in relation to potassium,
phosphate, salt and energy intake, ensuring malnutrition is prevented.

9.2.2.1.1 Protein intake

A recent meta-analysis of RCTs concluded that a low protein diet offers a protective
effect on the progression of diabetic nephropathy by significantly improving the
estimated glomerular filtration rate (eGFR) [375]. It is important to note that renal
function only improved when adherence to a low protein diet was maintained.

A further meta-analysis of RCTs has reported that protein restriction is beneficial for
chronic kidney disease (CKD) patients with Type 1 diabetes, but not in those with Type
2 diabetes [376]. Additional sub analysis showed that protein restricted diets are
beneficial if GFR is <60ml/min/1.73m? and in a younger age group. These studies add
to a systematic review [377], which reported that some individuals may respond to
protein restriction and recommended that a six month trial may be initiated, and
continued in those that respond.

The NICE CKD guideline CG 182 [373], does not recommend that patients be offered a
low protein diet (dietary protein intake less than 0.6-0.8g/kg/day) due to the risk of
protein malnutrition. KDIGO (Kidney Disease International Global Outcomes) [374]
recommend lowering protein intake to 0.8g/kg/day in patients with GFR
<30ml/min/1.73m? and avoiding high protein intake (>1.3g/kg/day) in adults at risk of
CKD progression. On balance, it is recommended that restricted protein diets should
be considered on an individual basis.
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Adherence to restricted protein diets may be an issue and this has an impact on the
efficacy of the diet in improving outcomes [375, 376], and one study has indicated that
a specifically designed nutrition education program can improve adherence to dietary
restriction in CKD [378]. The NICE guidelines [373] also highlight that dietary
intervention should be part of a package of education and detailed dietary assessment.

9.2.2.2 Lower limb ulcers and amputations

RECOMMENDATIONS

e Assess nutritional status and offer an individualised approach to minimise
malnutrition, and optimise glycaemic control.

Optimal glycaemic control is important for preventing and slowing the rate of
progression of all diabetes-related complications and may specifically reduce the risk of
amputation in people with diabetic foot ulcers [379].

Nutritional assessment is important in people with diabetic foot ulcers. Observational
studies have reported that poor nutritional status can interfere with wound healing in
people with diabetic foot ulcers [380] and was associated with an increased likelihood
of a lower limb amputation [381]. Nutritional status also deteriorated with increasing
severity of diabetic foot ulcers [382] and lower limb amputations [381], and severity of
malnutrition was a predictor of poor prognosis in people with diabetic foot ulcers [380].
There may be a role for specific nutrient supplementation in people with diabetic foot
ulcers and infections. Observational studies have reported that vitamin D deficiency is
more prevalent and severe in people with diabetic foot infections and people who have
vitamin D deficiency are more susceptible to infection, suggesting there may be a role
for vitamin D supplementation [382, 383]. However there have been no studies that
have shown vitamin D supplementation plays a direct role in wound healing, although it
may affect healing indirectly through improved glycaemic control [384]. Other studies
have suggested a role for zinc [385] and the amino acids, arginine, glutamine, and
beta-hydroxy-beta-methylbutyrate, [386]. Further larger scale studies are needed to
determine the role of nutrition in the management of diabetic foot ulcers.

The NICE guidelines on prevention and management of diabetic foot problems support
nutritional interventions in people with diabetic foot problems and recommend access
to nutritional services (see signpost).

If an individual needs an amputation, their nutritional status should be assessed and
reviewed appropriately, and as with all surgical procedures, nutritional support should
be offered to those in a poor nutritional state.

Signpost
. See: Nutrition support
. National Institute for Health and Care Excellence (2015). Diabetic foot

problems: prevention and management [NG19]. London, NICE.
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9.2.2.3 Diabetic gastroparesis

RECOMMENDATIONS

e (Offer individualised care to meet nutritional requirements, manage
symptoms and optimise glycaemic control.

Gastroparesis, or chronic delayed gastric emptying without mechanical obstruction, is
associated with poor glycaemic control, increased risk of bezoars [387] and reduced
quality of life [388] in people with diabetes. Gastroparesis should be considered when
blood glucose control becomes erratic and unpredictable or if hypoglycaemia becomes
unusually problematic or of increased frequency [387, 388]. It usually causes vomiting
and weight loss with poor oral intake, an energy-deficient diet, and deficiencies in
vitamins and minerals [389, 390].

There are no evidence-based guidelines relating to the nutritional management and
current dietary recommendations are based on consensus recommendations [3891,
392]. They state that the management of diabetic gastroparesis should include:

assessment and correction of nutritional status
relief of symptoms

improvement of gastric emptying

optimisation of glycaemic control.

The choice of nutritional support depends on the severity of disease. In mild diabetic
gastroparesis, maintaining oral nutrition is the goal of therapy and dietary
recommendations rely on measures that optimize gastric emptying, including:

low-fat, low-fibre meals [391]

small, frequent meals [391]

complex carbohydrates [392]

energy dense liquids in small volumes e.g. pureed foods and liquids [391].

Increasing the liquid nutrient component of a meal should be advocated, as gastric
emptying of liquids is often normal in people with delayed emptying of solids. High
energy liquid supplements may be required to fulfil daily energy requirements and many
people are not adversely affected by dietary fat if it is present in liquid form [392].

NICE guidance recommends a small-particle-size diet for symptomatic relief for adults
with Type 1 and Type 2 diabetes who have vomiting caused by gastroparesis (see
signpost). In some people, carbonated beverages can aggravate gastric distension;
their intake should be minimized. Alcohol and tobacco smoking should be avoided
because both can modify gastric emptying [391].

For people with severe gastroparesis who are unable to maintain nutrition with oral
intake, a feeding jejunostomy tube, which bypasses the affected stomach, can improve
symptoms and reduce hospitalizations [393].

In people who are unable to maintain adequate nutrition through oral intake, enteral or,
in extreme cases, parenteral nutrition may be required [392].

As hyperglycaemia and ketoacidosis can promote gastroparesis, optimisation of
glycaemic control is recommended [391, 392]. Since acute hyperglycaemia inhibits
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gastric emptying, it is assumed improved glycaemic control may improve gastric
emptying and reduce symptoms. However the efficacy of long term improvement in
glycaemic control on normalisation of gastric emptying and relief of symptoms in
people with diabetes is controversial [391], and the impact of improved glycaemic
control on gastric emptying and vice versa in diabetes is unknown [394]. Nevertheless,
short and long-term glycaemic control is indicated for improved long-term outcome of
diabetes and current guidance on the management of gastroparesis advocates
optimisation of glycaemic control [391, 392].

Signposts:
. National Institute for Health and Care Excellence (2015). Type 1 diabetes in
adults: diagnosis and management [NG 17]. London, NICE
o National Institute for Health and Care Excellence (2015). Type 2 diabetes in
adults: management [NG 28]. London, NICE

9.2.2.4 Retinopathy

There are no RCTs specifically investigating the role of diet in the management of
diabetic eye disease. Although the risk of developing diabetic retinopathy is influenced
by glycaemic control, and systemic factors such as blood pressure and cholesterol
[395, 3906], there is lack of evidence to support the specific role of blood pressure
control in slowing the progression of diabetic retinopathy [397, 398]. However, it is
recommended that medical management of diabetic retinopathy should target the
control of glycaemia, blood pressure and lipids [399-401] so dietary advice should be
appropriately offered as part of the package of care.
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10 Other special considerations

10.1 Nutrition support

RECOMMENDATIONS

e Aim to meet nutritional requirements and adequacy
» Adjust diabetes treatment to optimise glycaemic control
= Deliver support from a multi-disciplinary team.

e General enhanced recovery after surgery protocols can be recommended,
depending on individual clinical situation.

e Diabetes specific formulae enteral feeds can be recommended, but are not
routinely used in the UK.

( )

. J

Upwards of 25% of hospital inpatients may have diabetes [402] and many will require
nutrition support [403]. Much of the evidence for nutrition support relates to the use of
Diabetes Specific Formulae (DSF) as both sip feeds and as enteral feeds. Nutritional
support and management benefits from a multidisciplinary team approach to optimise
glycaemic control [404].

Hyperglycaemia is common in hospitalised patients and an important marker of poor
clinical outcome and mortality in patients [405, 406]. Optimising glucose control is
paramount and is associated with better outcomes in conditions including accidental

injury, stroke and critical illiness, where hyperglycaemia predicts worse outcomes [4006].

Enteral feeding is recommended where possible for all patients in order to take
advantage of the incretin response [406]. Patients requiring parenteral nutrition should
be treated with standard protocols and treated with adequate insulin to maintain
normoglycaemia. If parenteral nutrition is used, no more than 2g glucose per kg
bodyweight per day should be given until glycaemic control is achieved [406].
Generally, Enhanced Recovery After Surgery (ERAS) protocols can be applied to
people with diabetes [406].

The risk of frailty and sarcopenia is higher in people with diabetes [407] and therefore
dietary restrictions need to be considered carefully to ensure that nutritional adequacy
is achieved [408]. There is some evidence to suggest that modified insulin regimens
may minimise excursions in glycaemia [409, 410]

10.1.1 Diabetes Specific Formula (DSF)

A systematic review of RCTs found DSF reduce postprandial glucose concentrations,
HbA1c and insulinaemic responses [411]. A retrospective analysis also suggested that
DSF are associated with shorter lengths of hospital stay and reduced costs for both

orally and enterally fed individual [412]. However, DSF are not routinely used in the UK.
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10.2 Older people with diabetes
[ RECOMMENDATIONS

e (Offer education, including dietary intervention, to older people with diabetes.
Age should not restrict access to education.

e Assess nutritional status and care plans under the supervision of a dietitian.

e Adapt general guidelines for people with diabetes for those with dementia.

Nutrition may be compromised as people age, with physical, social and psychological
factors all playing a part. There is some evidence that the older person with diabetes
may have poorer nutritional status than those without diabetes, both in the community
[413] and in hospital [414]. However, age should not restrict access to structured
education and self-management, as education has been shown to be effective in older
adults [415, 416].

Loss of lean tissue can be more rapid in older people living with diabetes when
compared with those without diabetes [417]. This results in challenges meeting dietary
requirements, as nutrient requirements, especially protein and some vitamins and
minerals increase, although energy requirements fall [418].

Assessment of nutritional status and support for those who may be malnourished
should be available to all elderly people with diabetes, with nutritional care plans being
individualised and overseen by a dietitian [419, 420].

There is little evidence regarding the nutritional management of people living with both
dementia and diabetes. Research is ongoing to develop pragmatic strategies to
support this group [421]. Recommendations for people without diabetes who have
dementia should be adapted with a focus on maintaining nutritional adequacy and
preventing malnutrition [422].

10.3 Diabetes care in institutions

r

RECOMMENDATIONS
e Offer access to education, including dietary intervention, to people in
institutions.

¢ Provide menus with nutritional information, including carbohydrate content.

\

Some people with diabetes are not in charge of their own nutrition and have their food
provided to them with varying degrees of choice. Menus in all institutions should be
designed to include healthy choices for people with diabetes and facilitate self-
management. This should include consistency of serving sizes and information about
carbohydrate content. As well as nutritional management to support optimal diabetes
control, other nutritional issues should be considered, including the risk of malnutrition.
The ageing population has resulted in larger numbers of older people with diabetes
living in residential care homes. A large proportion of hospital inpatients also have
diabetes (see section on nutrition support).
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In residential care homes, traditional restrictive diabetes diets may result in
undernutrition and unintentional weight loss and there is some evidence that a more
liberal diet, with a consistent amount of carbohydrate at each meal or snack improves
outcomes [423, 424].

Recommendations for people with diabetes in prison or correctional institutions include
a combination of education, interdisciplinary communication and individualised dietary
aadvice [425, 420].

People with diabetes should have a review of their diabetes as soon as possible after
moving to a new institution of any type. This should include an individualised review of
nutritional management [425] and consideration should be made for including a
dietitian in this process [427].

10.4 Pregnancy

/RECOMMENDATIONS A

Women living with diabetes (both Type 1 and Type 2 diabetes) prior to conception
should:

e receive support from a multidisciplinary team, including referral to a dietitian

e aim to achieve and maintain optimal glycaemic control before and during
pregnancy

e aim to lose weight before pregnancy if overweight or obese and maintain
appropriate weight gain during pregnancy

e take 5mg folic acid/day before pregnancy until the end of the 12th week of
pregnancy.

Women diagnosed with gestational diabetes should:

e Dbe referred to a dietitian for dietary advice
e aim to achieve appropriate weight gain
e take regular physical activity, including walking for 30 minutes after a meal

10.4.1 Women with Type 1 and Type 2 diabetes

10.4.1.1 Preconception

Preconception care for women with Type 1 and Type 2 diabetes is associated with
improved outcomes [428], and all women with established diabetes should receive
preconception care to optimise glycaemic control, assess risk of complications and
review medications [429]. Dietary advice by a dietitian is recommended to optimise
glycaemic control, and to promote adequate nutritional intake and appropriate weight
gain [430]. Recommendations include:

. optimising glycaemic control, including referral to a dietitian for individualised
dietary advice

. taking 5mg folic acid/day and continuing until the end of the twelfth week of
pregnancy

\_ to lower postprandial alucose concentrations. )
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. weight loss for women who have a BMI above 27 kg/m?2 to achieve an
appropriate weight.

10.4.1.2 During pregnancy

Hyperglycaemia during pregnancy is associated with adverse outcomes [431] and
women with diabetes require multidisciplinary team expertise to optimise glycaemic
control [429]. Recommendations include:

. individualised dietary advice to promote adequate nutritional intake and
achieve optimal glycaemia appropriate for gestational age [429]
. monitoring weight to ensure appropriate weight gain during pregnancy,

based on prepregnancy BMI [432]. NICE does not recommend routine
monitoring of weight during pregnancy, although there is growing evidence
of the risks associated with obesity in pregnancy [433]

. moderate physical activity of 30 minutes/day in uncomplicated pregnancies
[434]

. taking a vitamin D supplement (10pg/day; equivalent to 4001U/day), as
recommended for all pregnant women [434, 435].

10.4.1.3 Breastfeeding

Breastfeeding is recommended for all women both for its protective effects on the
infant and mother postpartum and for the long-term effects on reducing the risk of
chronic disease, including Type 2 diabetes [436-439]. All women are encouraged to
breastfeed exclusively for six months [439]. For women with Type 1 diabetes,
breastfeeding is recommended immediately after delivery to reduce neonatal
hypoglycaemia [429] and to increase insulin sensitivity longer term [440]. Breastfeeding
may cause hypoglycaemia [441] and requires increased frequency of glucose testing,
reductions in insulin and an increased carbohydrate intake.

10.4.2 Gestational diabetes (GDM)

10.4.2.1 Prevention of GDM

There is strong evidence that lifestyle modifications reduce the incidence of GDM in
women at high risk [442-445]. The risk of GDM can be reduced by 39% after
implementation of individualised lifestyle interventions, including increased physical
activity and improved diet quality [438]. Evidence also supports avoiding excessive
gestational weight gain [446].

Evidence from groups of women at moderate risk reports inconsistent results [447],
including interventions based solely on dietary change [448-451] and those with
increased physical activity [445, 452]. Robust evidence for the role of nutritional
supplements such as probiotics and myo-inositol [449, 453] and vitamin D [454] in the
prevention of GDM is lacking.

10.4.2.2 Management of GDM

In the UK, approximately 16% of pregnant women are diagnosed with GDM, although
prevalence rates vary widely depending on the diagnostic criteria used [455]. Untreated
GDM increases risk of maternal and perinatal morbidity and mortality and the
recommended first-line treatment is dietary modification and increased physical activity
[429]. Dietary advice from a dietitian is recommended to optimise glycaemic control
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and to promote adequate nutritional intake and appropriate weight gain, but there is no
conclusive evidence for the most effective diet for improving health outcomes [456].
Nutritional management of GDM has historically focused on carbohydrate restriction
and low Gl diets, but there is little evidence to support these approaches [456, 457].
Women with GDM are advised to maintain levels of physical activity in line with general
guidelines for adults (150 minutes of moderate activity per week) as this improves
glycaemic control [458], and there is some evidence that walking for 30 minutes after a
meal reduces blood glucose concentrations [429].

Weight management for women with GDM is controversial. NICE recommmends that
weight should be monitored and that weight loss should be avoided [429], but
evidence of adverse outcomes associated with excessive gestational weight gain [459)]
implies that active weight management may be required. The balance of evidence
suggests that monitoring of weight is justified, and weight gain close to suggested
levels from the Institute of Medicine (IOM), based on pre-pregnancy BMI, should be
encouraged [432].

Breastfeeding is recommended for women with GDM to reduce neonatal
hypoglycaemia, improve insulin sensitivity and it may also reduce maternal risk of
developing Type 2 diabetes in the future [436, 460-63).

Women with previous GDM have an increased lifetime risk of developing Type 2
diabetes [464] and their offspring are at higher risk of developing childhood obesity
[465]. Postpartum advice on lifestyle modification is recommended.

Signposts:
. National Institute for Health and Care Excellence (2015). Diabetes in
pregnancy: management from preconception to the postnatal period [NG3].

London, NICE
https://www.nice.org.uk/quidance/ng3
. National Institute for Health and Care Excellence. Diabetes in pregnancy
(20106). [QS109]. London, NICE. https://www.nice.org.uk/quidance/qs109
. National Institute for Health and Care Excellence (2017). Antenatal care for

uncomplicated pregnancies [CG62]. London, NICE.
https://www.nice.org.uk/guidance/cg62

] National Institute for Health and Care Excellence. Maternal and child nutrition
[PH11]. London, NICE; 2008. https://www.nice.org.uk/guidance/ph11

10.5 Coeliac disease
[ RECOMMENDATIONS

o Offer individualised advice by a specialist dietitian to all people with coeliac
disease and diabetes.
e Recommend adherence to a gluten-free diet.

\

Individuals with Type 1 diabetes are at increased risk of coeliac disease, with more than
one in 20 people with Type 1 diabetes having the condition [466]. There is no evidence
to suggest an increased risk of coeliac disease in people with Type 2 diabetes. It is
recommended by NICE that people with Type 1 diabetes be offered a serological test
for coeliac disease due to this increased risk [467].
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Evidence is inconclusive as to the effect of coeliac disease on glycaemic control,
however epidemiological studies indicate increased mortality, higher microvascular
complications (nephropathy and retinopathy) and impaired bone health in adults with
both coeliac disease and Type 1 diabetes [468, 469]. Results of the ongoing CD-DIET
multicentre RCT will inform on the benefits of adopting a gluten-free diet on glycaemic
control and complications in asymptomatic children and adults with coeliac disease
and Type 1 diabetes [470].

Patients with coeliac disease should adhere to a gluten-free diet and have an intake of
less than 10mg gluten per day [471]. As a gluten-free diet is the primary treatment
option, a specialist dietitian should be accessible to provide advice.

Signposts:
. NICE (2015) ng20 Coeliac disease: recognition, assessment and
management
NICE (2015) ng17 Type 1 diabetes in adults: diagnosis and management
Coeliac UK https://www.coeliac.org.uk
Diagnosis and management of adult coeliac disease: guidelines from the
British Society of Gastroenterology (2014)

10.6 Cystic fibrosis-related diabetes (CFRD)

RECOMMENDATIONS

e Provide individualised dietary and insulin education and advice to optimise
nutritional status, weight and glycaemic control.

e Avoid unnecessary dietary energy restrictions.

e Provide education to support people to identify and quantify carbohydrates
to manage glycaemic control, including during supplementary feeding.

. J/

Cystic fibrosis (CF) is the most common autosomal recessively inherited genetic
condition in those of northern European descent, affecting 1 in 2500 births. Lower birth
prevalences are reported in other ethnic groups including white Americans (1 in 3000),
Latin Americans (1 in 4,000 — 10,000) and African Americans (I in 15,000 — 20,000).
CF is uncommon in Africa, Asia and Japan [472].The advancement of medical
therapies in CF has dramatically improved survival in CF patients and median age of
survival is 41.4 years [473-477].

Cystic fibrosis-related diabetes (CFRD) is the most common co-morbidity associated
with CF. Studies indicate CFRD affects 26% of adolescents with CF and between 40
and 50% adults over the age of 30 years (476, 478, 479) with CF. It has been
estimated that between 70 and 90% of all adults with CF will have some degree of
glucose intolerance by 40 years of age [480, 481].

Cystic fibrosis-related diabetes is a distinct entity which shares features of Type 1 and
Type 2 diabetes. The onset is insidious and glycaemic status varies according to the
patient’s genetics and clinical status. CFRD is associated with weight loss, protein
catabolism, decline in lung function and increased mortality 2-4 years prior to
diagnosis. This is associated with the loss of anabolic effects of insulin and poor
glycaemic control [475, 478, 479, 482, 483]. The aetiology of CFRD is complex and not
completely understood; it is likely a combination of insulin deficiency and insulin
resistance due to inflammation, glucocorticoids and genetics.
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Screening and treatment of this disorder is essential in those with CF and insulin is
considered the optimal treatment. Nutrition therapy is essential although dietary
management of CFRD is very different to Type 1 and Type 2 diabetes. Education for
CFRD must be tailored to the specific needs of the patient with CF and diabetes. [478,
477, 484]

There are currently no RCTs investigating dietary intervention in the management of
CFRD. Recommendations are based on cohort studies and current clinical consensus
guidelines [478, 484, 485]. The main treatment goal for CFRD patients is optimising
nutritional status to improve longevity [486, 487]. Nutritional requirements in CF are well
established but malnutrition is common, due to maldigestion/malabsorption, declining
lung function, increased resting metabolic rate, anorexia and gastro oesophageal reflux
which leads to vomiting.

10.6.1 Energy intake

Adequate energy intake is required to achieve and maintain an optimal BMI, which is
critical to health and survival; therefore no dietary restrictions are recommended [473,
478, 479]. A high-fat, high-energy, high salt diet is advised, in view of increased
requirements and the low risk of CVD. A recent study reported that 12.1% of CF
patients are overweight or obese [488] and revision of current recommendations may
be required in the future.

10.6.2 Carbohydrate

No restrictions are placed on total carbohydrate intake and insulin doses should be
adjusted to intake. In general, free sugars should be avoided and replaced by unrefined
carbohydrate or low Gl foods together with protein and fat, reducing glucose
excursions [484, 489, 490].

Supplemental feeding is often required and frequent monitoring of blood glucose levels
is advised. Appropriate education programmes designed to optimise glycaemic control
are recommended to reduce the risk of long term complications and optimise
nutritional status. [479, 486]

10.6.3 How nutrition management of CFRD differs from Type 1 and

Type 2 diabetes.

Energy: In general, people with CFRD are recommended to have 120-50% of the
required energy [473, 479] compared with people with Type 1 and Type 2 diabetes,
who usually aim for less than the required energy for their age.

Carbohydrates: People with CFRD are recommended to have about 45-65% of their
total energy from carbohydrates [473, 479], unlike people with Type 1 and Type 2
diabetes who do not have a specific recommendation for the amount of energy to be
derived from carbohydrates.

Fat: People with CFRD are recommended to have up to 40% of their total energy from
fat [473, 479] unlike people with Type 1 and Type 2 diabetes who do not have a
specific recommendation for the amount of energy to be derived from fat.

Protein: People with CFRD are recommended to have 200% of their reference nutrient
intake for protein [473, 479] compared to people with Type 1 and Type 2 diabetes who
do not have a specific recommmendation for protein intake.

Salt: People with CFRD do not have any salt restriction [473, 479] due to their low CVD
risk, compared to the 6g/day restriction for people with Type 1 and Type 2 diabetes.
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Fibre: For people with CFRD, fibre intake should not be prioritised over high energy
intake. Fibre could be encouraged so long as it does not compromise high energy
intake [473, 479]. People with Type 1 and Type 2 diabetes are recommended to have
30g fibre a day.

Signposts:

. https://www.cysticfibrosis.org.uk/~/media/documents/the-work-we-
do/care/consensus-documents-with-old-address/nutritional-management-
of-cystic-fibrosis-sep-16.ashx?la=en

. http://www.espen.org/files/ESPEN-Guidelines/2  ESPEN-ESPGHAN-
ECES guidelines on nutrition care for infants children and adults with cy
stic_fibrosis.pdf

. https://www.cff.org/Care/Clinical-Care-Guidelines/

10.7 Diabetes in HIV

4 3\

RECOMMENDATIONS

e Offer individualised multi-component interventions to treat antiretroviral-
associated weight gain to reduce risk of Type 2 diabetes.

e Follow diet and physical activity recommendations for the general diabetes
population to manage diabetes in people with HIV.

10.7.1 Background

Malnutrition associated with HIV infection, once highly prevalent, is now rare in those
treated with antiretroviral medicines. However, overweight and obesity are now highly
prevalent, and are present in up to two-thirds of those living with HIV [491]. In the
developed world, metabolic abnormalities such as coronary heart disease and diabetes
are now the main cause of morbidity and mortality in HIV [492]. Taken as a whole, the
HIV cohort is ageing [493] and as the risk of developing Type 2 diabetes is up to four
times higher than the HIV negative population, new HIV-associated diabetes diagnoses
will continue to present, unless prevention is prioritised [494, 495].

10.7.1 Clinical challenges

The screening and management of prediabetes and Type 2 diabetes in HIV present
distinct challenges. Specific antiretrovirals have a variable influence on the relationship
between HbA1c and fasting glucose, and can result in underestimation of HoA1c by up
to 6mmol/mol (0.5%), potentially leading to under-treatment of established diabetes
[496, 497]. People living with HIV and Type 2 diabetes may have a poorer response to
diabetes treatments compared with HIV negative individuals [498]. A meta-analysis of
RCTs indicated that pharmaceutical interventions for diabetes may be limited in HIV,
due to interactions with antiretrovirals [495]. For example, the commonly-used
antiretroviral dolutegravir interacts with metformin, requiring frequent dose adjustment
[500], and the use of metformin in patients with lipoatrophy can lead to worsening of
facial wasting [501].
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10.7.2 Identifying insulin resistance and diabetes risk in HIV

The use of HbA1c in conjunction with a fasting glucose measurement or preferably an
oral glucose tolerance test has been proposed to be the most reliable method for
diabetes screening in HIV [502]. Additionally, HOMA-IR (homoeostasis model for
assessment of insulin resistance) accurately predicts insulin resistance in HIV [503].

10.7.3 Treatment and prevention of insulin resistance and diabetes

in HIV

Expert opinion suggests lifestyle intervention as advised for the general diabetes
population should be a primary treatment in HIV care [504]. Weight gain following
initiation of antiretrovirals is associated with increased risk of later development of Type
2 diabetes [501, 505] and can be mitigated by individualised diet and physical activity
interventions [506]. However, there is limited data regarding the role of diet and
physical activity interventions for managing insulin resistance and diabetes in HIV. Both
strength and endurance exercise may improve insulin sensitivity in HIV lipodystrophy
[507]. There is also some evidence that an intensive diet and exercise intervention
resulted in very modest reductions in HOMA-IR but not HoA1C [508]. Further study is
needed to strengthen the evidence base for the efficacy of practical lifestyle
interventions in HIV positive people with insulin resistance and diabetes.

10.8 Eating disorders

RECOMMENDATIONS

e Consider the possibility of disordered eating or other control behaviours
relating to food in adults with diabetes.

e Use suitable screening tools to identify possible eating disorders at the
earliest opportunity.

e (Consider an early referral to local eating disorder services.

Eating disorders such as anorexia, bulimia and binge eating disorder are up to 10 times
more likely in people with Type 1 and Type 2 diabetes [509-513]. Adolescents and
young women are at greatest risk of eating disorders, with prevalence rates estimated
at 10-40% [509]. There is an observed association between eating disorders and
poorer glycaemic control in both Type 1 and Type 2 diabetes, especially among
adolescents with Type 1 diabetes [510, 512].

In Type 1 diabetes, reduced insulin dose or insulin omission is used as an aid to weight
loss and is common amongst adolescent girls and young women and has been termed
‘diabulimia’ [514, 515]. Studies suggest that between 10-42% of young women omit
insulin [510]. Deliberate omission of insulin can be due to a number of reasons but may
be related to issues of disordered eating and has serious consequences, including
increased risk of DKA and diabetes complications [516].

Screening tools and treatment guidelines for eating disorders exist (see signposts) and
are probably applicable to people with diabetes. However screening tools specific to
diabetes have recently been developed. In Type 1 diabetes the Screen for Early Eating
Disorders Signs (SEEDS) is a brief 20-item tool that can help identify people who may
need early referral to eating disorder specialist services [517]. The modified version of
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the short SCOFF eating disorders screening tool for diabetes, the mSCOFF, shows
good agreement with a much longer mEDI tool for screening for eating disorders in
adolescent females with Type 1 diabetes [518]. In the absence of a suitable screening
tool, the following signs should prompt further assessment in young people with Type 1
diabetes:

poor treatment adherence

low BMI

over-concern with body shape and weight
sub-optimal blood glucose control.

Most eating disorder guidelines support a multidisciplinary approach and if healthcare
professionals involved with diabetes care feel ill-equipped to deal with patients who
have eating disorders [519] they should refer the patient to eating disorder units (see
signpost).

Signposts:

o NICE (2004) — Eating disorders in over 8s: management. CG9. National
Institute for Health and Care Excellence.

. NICE (2017) Eating disorders: recognition & treatment. National Institute for
Health and Care Excellence.

. NICE (2015) — Type 1 diabetes in adults: diagnosis and management. NG17.
National Institute for Health and Care Excellence, London.
National Centre for Eating Disorders — https://www.eating-disorders.org.uk
National Charity for People with Eating Disorders and their Families: B-EAT —
https://www.b-eat.co.uk
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11 Micronutrients, food supplements and
functional foods

( )

RECOMMENDATIONS
e Do not recommend micronutrient supplementation to manage or prevent
diabetes.

e Encourage individuals choosing to use supplements to discuss their
individual needs with a registered dietitian.

\ J

11.1 Micronutrients

There is considerable evidence from observational studies demonstrating alterations in
micronutrient status (vitamins, minerals and trace elements) in people with Type 1 [520,
521] and Type 2 diabetes [522], but the clinical implications remain unclear. The
association seen in these observational studies between micronutrient levels and
diabetes does not demonstrate causation, and there is little evidence to elucidate the
role of dietary deficiencies. Data from RCTs investigating the effects of supplementation
are limited, and all trials use supplements rather than food.

11.1.1 Vitamins

Lower concentrations of thiamine, niacin, pyridoxine, folic acid and vitamins C, D and E
have been described in people with Type 2 diabetes [523], and although less is known
about people with Type 1 diabetes, low concentrations of vitamin D have been
reported [524]. Prospective cohort studies indicate that higher intakes of vitamin D are
associated with a lower incidence of Type 2 diabetes [525]. Although epidemiological
studies have indicated an association between low concentrations of serum 25-
hydroxyvitamin D3 and increased risk of diabetes, meta-analyses of RCTs to date have
failed to show a significant effect of vitamin D supplementation on insulin resistance and
glycaemic control in people at high risk of Type 2 diabetes or diabetes incidence in
general [526, 527]. There is little evidence of the effect of supplementation of vitamins
other than vitamin D [528] and folic acid in pregnancy (see section 10.4).

11.1.2 Minerals

Observational studies report that ferritin is strongly associated with an increased risk of
Type 2 diabetes [529] and that higher intakes of calcium are associated with a lower
risk of Type 2 diabetes [530]. There is little evidence from intervention studies, and
further research is needed before formulating specific recommendations.

11.1.3 Trace elements

Studies have investigated the association between concentrations of zinc, magnesium,
chromium, copper, manganese and selenium and diabetes, but results are equivocal.
Individuals with Type 2 diabetes have been reported to have lower zinc levels, and a
few studies have demonstrated benefit from zinc supplementation [531]. Higher
intakes of dietary magnesium have been associated with a lower incidence of Type 2
diabetes, and magnesium supplementation improves glycaemic control and reduces
cardiovascular risk in those with diagnosed diabetes [532], and improves insulin
sensitivity in those at risk of diabetes [533]. Recent studies suggest a positive effect of
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chromium picolinate supplementation on glycaemic control, although the long-term
effects are unknown [534].

11.2 Food supplements

Traditional medicine often includes complementary therapies of plant origin that are
taken as supplements and the most commonly used include bitter melon (kerela),
cinnamon and fenugreek, although there are others, including aloe, garlic and
gymnema [535].

Bitter melon is a vegetable with purported hypoglycaemic properties, although this has
been largely disproven by a meta-analysis of RCTs that reported no significant
improvement in glycaemia [536]. Cinnamon contains hyroxychalcone, which is thought
to enhance insulin action, but there is insufficient evidence to support its use as an
effective therapy for diabetes [537]. Fenugreek is a popular remedy for Type 2 diabetes,
and although a recent meta-analysis reported hypoglycaemic effects, conclusions were
limited by low quality studies [538]. Turmeric, due to it the curcumin content, has been
shown to have hypoglycaemic properties in animal studies, but few clinical trials have
been conducted [539].

11.3 Functional foods
There are few clinical studies investigating the effects of functional foods in people with

diabetes apart from plant sterols and stanols (see signpost).

Signpost:
e The use of n-3 supplements and plant stanols/sterols is discussed in section 7.8
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12 Commercial diabetic foods, sugars and other
sweeteners

( )

RECOMMENDATIONS

e Avoid food labelled ‘diabetic’ or ‘suitable for diabetics’.

e Reduce intake of free sugars, sugar-sweetened beverages, added fructose
and polyols.

e Non-nutritive (artificial) sweeteners are safe and may be recommended.

\ J

12.1 Commercial diabetic foods

Specially formulated foods labelled as ‘diabetic’ or ‘suitable for diabetics’ have not
been recommended in the UK for over 30 years [1-4]. None have any evidence for
benefit. Labelling a food as ‘diabetic’ misleads the consumer as it implies a health
benefit. So-called diabetic foods are often energy dense and contain similar amounts of
energy and saturated fat as standard products, and they have a laxative effect when
consumed in large amounts.

A report from the European Commission (EC) in 2008 stated that [540]:

. There are no grounds for developing specific compositional requirements for
foods intended for people with diabetes.
. People with diabetes should be able to meet their dietary needs by

appropriate selection from everyday foods.

As a result, the EC reviewed legislation for foods for particular nutritional uses
(PARNUTS) and purposefully omitted diabetic foods, ruling that special foods are not
needed for people with diabetes [541]. Since revocation of the old PARNUTS directive,
the assertion ‘suitable for diabetics’ is now classified as a health claim and is not
authorised for use in the UK and the rest of the European Union (EU).

12.2 Sugars

Sugars, also known as nutritive sweeteners, provide energy in the form of
carbohydrate. In 2015, the term ‘free sugars’ was adopted to include
monosaccharides and disaccharides added to foods and beverages by the
manufacturer, cook or consumer and sugars naturally present in honey, syrups, fruit
juices and fruit juice concentrates [7, 542]. In the UK, it is recommended that the
average population intake of free sugars should not exceed 5% of total dietary energy
for age groups from 2 years upwards [7]. This recommendation should also apply to
people with diabetes.

12.2.1 Sucrose

There is evidence that substitution of sucrose for isocaloric amounts of other
carbohydrate for up to 35% of energy may not adversely affect glycaemia or lipid levels
in people with diabetes [543]. However, because foods and drinks high in sucrose are
generally energy dense, substitution should be made in the context of an overall healthy
eating pattern [71].
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Evidence from prospective cohort studies has shown that sugar-sweetened beverages
are linked to weight gain and increased risk of Type 2 diabetes [7]. Guidelines for the
general population recommend that the habitual consumption of sugar-sweetened
beverages should be avoided or minimised to reduce the risk of weight gain and Type
2 diabetes [7]. There is also evidence of worsening of cardiometabolic risk factors with
large intakes of dietary sugars [544].

There are currently no specific sugar recommendations in diabetes management.
People with diabetes should be encouraged to reduce sugar intake in line with
recommendations for the general population. In those who are overweight, the
reduction of free sugars should be part of a strategy to decrease energy intake [7].

12.2.2 Fructose

Special concerns have been expressed about the use of fructose as a nutritive
sweetener in people with diabetes [545]. However, two systematic reviews and meta-
analyses of trials that were mostly RCTs conducted in people with diabetes, have
reported that free fructose (naturally occurring in foods such as fruit) consumption is not
more deleterious than other forms of sugar unless intake exceeds approximately 12%
of total caloric intake [545, 546].

A systematic review and meta-analysis of controlled feeding trials in people with
diabetes reported that isocaloric exchange of fructose for other carbohydrates reduced
glycated blood proteins and did not significantly affect fasting glucose or insulin [547],
although conclusions were limited by the short duration of studies.

In terms of specific adverse effects of fructose, there is evidence of elevations in serum
triglycerides in general populations [548, 549]. There is some controversy, with
evidence from a recent systematic review and meta-analysis of controlled feeding trials
reporting that isocaloric exchange for other carbohydrates does not increase
postprandial triglycerides, although a pooled analysis showed that excess energy from
fructose did increase postprandial triglycerides [550].

The quality of evidence for the effects of fructose in diabetes is limited, and the recent
SACN report stated that there was insufficient evidence to demonstrate that usual
intakes of fructose lead to adverse health outcomes [7].

12.2.3 Polyols

Polyols (sugar alcohols) are nutritive sweeteners that include hydrogenated mono- and
disaccharides and hydrogenated oligo- and polysaccharides, e.g. hydrogenated starch
hydrolysate and polyglycitol. They are found naturally in some fruits and are
manufactured. Commercial polyols deemed safe and permitted for use in the UK
include erythritol, isomalt, lactitol, maltitol, mannitol, sorbitol, and xylitol [551]. They are
used in food and drinks to replace sugars and are digested and utilised differently to
sugars, providing fewer calories and having little or no effect on postprandial glycaemia
[552].

There is wide variation in the absorption and colonic fermentation of different polyols,
leading to variations in glycaemic effect and estimated energy values [552]. Currently
there is no evidence for the effect of polyols generally in people with diabetes. A
systematic review of RCTs found inconclusive evidence for the role of specific polyols in
glycaemic control [553].
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The laxative effect of polyols has been widely reported and current legislation requires
foods containing more than 10% added polyols to bear the statement ‘excessive
consumption may produce laxative effects’ on the label (see signpost).

12.3 Non-nutritive sweeteners

Non-nutritive sweeteners (NNS; also known as artificial sweeteners or sugar
substitutes) provide little or no calories and have no effect on glycaemia [543]. There
are eleven types of NNS licensed for use in the UK; examples include acesulfame
potassium (acesulfame-K), aspartame, cyclamate, saccharine, stevia and sucralose.
Non-nutritive sweeteners are classed as food additives, evaluated for their safety and
have been deemed as safe permitted foods additives by the EU [654]. The evidence
shows that NNS are considered safe to consume up to the Acceptable Daily Intake
(ADI) in the general population, with the exception of foods for infants and young
children. Artificial sweeteners are also safe for people with diabetes when consumed
within the ADI [554] and the EFSA Panel concluded that there is sufficient scientific
information to support the claims that intense sweeteners lead to lower postprandial
blood glucose concentrations if consumed instead of sugars [555].

For people who are accustomed to sugar sweetened products, NNS have the potential
to reduce overall energy and carbohydrate intake and may be preferred to sugar when
consumed in moderation and can be a useful strategy for those individuals seeking to
control their calorie intake and manage their weight [556]. A recent meta-analysis of
RCTs and prospective cohort studies investigating the effects of NNS on body weight
found that substituting NNS options for regular, energy-dense versions resulted in a
modest weight loss [557] and a further recent systematic review and meta-analysis of
observational studies, RCTs and animal studies concluded that intakes of NNS in place
of sugar may be helpful in reducing energy intake and body weight in children and
adults [558]. However, results were inconsistent and showed wide variation between
studies.

An American Heart Association (AHA) and American Diabetes Association (ADA)
scientific statement on NNS consumption concluded that there was not enough
evidence to determine whether NNS use actually leads to a reduction in body weight or
reduction in cardiometabolic risk factors [559]. These conclusions are consistent with a
systematic review of hypocaloric sweeteners (including polyols) that found little
evidence that use of NNS leads to reductions in body weight [553]. It has also been
argued that NNS may paradoxically increase weight in the longer term [560]. However,
evidence is inconclusive and further research is warranted.

Signpost:
. UK Food labelling: giving food information to consumers.
https://www.gov.uk/guidance/food-labelling-giving-food-information-to-
consumers

62


https://www.gov.uk/guidance/food-labelling-giving-food-information-to-consumers
https://www.gov.uk/guidance/food-labelling-giving-food-information-to-consumers

References

1. Nutrition Sub-Committee of the British Diabetic Association. Dietary
recommendations for diabetics for the 1980s — a policy statement by the British
Diabetic Association: prepared by the Nutrition Sub-Committee of the British
Dietetic Association’s Medical Advisory Committee. Hum Nutr Appl Nutr.
1982;36(5):378, 380, 382 passim.

2. Nutrition Sub-Committee of the British Diabetic Association. Dietary
recommendations for people with diabetes: an update for the 1990s. Nutrition
Sub-Committee of the British Diabetic Association’s Professional Advisory
Committee. Diabet Med. 1992;9(2):189-202.

3. Connor H, Annan F, Bunn E, Frost G, McGough N, Sarwar T, Thomas B; Nutrition
Subcommittee of the Diabetes Care Advisory Committee of Diabetes UK. The
implementation of nutritional advice for people with diabetes. Diabet Med.
2003;20(10):786-807.

4. Dyson PA, Kelly T, Deakin T, Duncan A, Frost G, Harrison Z, Khatri D, Kunka D,
McArdle P, Mellor D, Oliver L, Worth J on behalf of Diabetes UK Nutrition
Working Group. Diabetes UK evidence-based nutrition guidelines for the
prevention and management of diabetes. Diabet Med. 2011;28(11):1282-8.

5. US department of Health and Human Services and US Department of
Agriculture. 2015-2020 Dietary Guidelines for Americans. 8th Edition. December
2015. Available at: http://health.gov/dietaryguidelines/2015/guidelines/

6. Ministry of Health of Brazil. Secretariat of Health Care. Primary Health Care
Department. Dietary Guidelines for the Brazilian Population. 2nd Edition. 2014.
Available at:
http://189.28.128.100/dab/docs/portaldab/publicacoes/quia_alimentar populac
ao_ingles.pdf

7. Scientific Advisory Committee on Nutrition and Health. Carbohydrates and
health. SACN. 2016; London: TSO.

8. Guyatt GH, Oxman AD, Schunemann HJ, Tugwell P, Knottnerus A.

GRADE guidelines: a new series of articles in the Journal of Clinical
Epidemiology. J Clin Epidemiol. 2011;64(4):380-2.

9. PEN: Practice-based evidence in nutrition. Copyright © Dietitians of Canada
2005-2018. Available at: https://www.pennutrition.com/index.aspx

10.Grading of Recommendations, Assessment and Development and Evaluations
(GRADE) Working Group. Available at: http://www.gradeworkinggroup.org

11.Smart CE, Annan F, Bruno LPC, Acerini CL. Nutritional management in children
and adolescents with diabetes. Pediatr Diabetes 2014; 15(Suppl 20): 135-53.

12.Ley SH, Hamdy O, Mohan V, Hu FB. Prevention and management of type 2
diabetes: dietary components and nutritional strategies. Lancet.
2014;383(9933):1999-2007.

13.Gillies CL, Abrams KR, Lambert PC, Cooper NJ, Sutton AJ, Hsu RT, Khunti K.
Pharmacological and lifestyle interventions to prevent or delay type 2 diabetes in
people with impaired glucose tolerance: systematic review and meta-analysis.
BMJ. 2007;334(7588):299

14.Franz MJ. Diabetes Nutrition Therapy: Effectiveness, Macronutrients, Eating
Patterns and Weight Management. Am J Med SCi. 2016;351(4):374-9.

15.Huang XL, Pan JH, Chen D, Chen J, Chen F, Hu TT. Efficacy of lifestyle
interventions in patients with type 2 diabetes: A systematic review and meta-
analysis. Eur J Intern Med. 2016;27:37-47.

63


http://189.28.128.100/dab/docs/portaldab/publicacoes/guia_alimentar_populacao_ingles.pdf
http://189.28.128.100/dab/docs/portaldab/publicacoes/guia_alimentar_populacao_ingles.pdf
https://www.pennutrition.com/index.aspx
http://www.gradeworkinggroup.org/

16.Chen L, Pei JH, Kuang J, Chen HM, Chen Z, Li ZW, Yang HZ. Effect of lifestyle
intervention in patients with type 2 diabetes: a meta-analysis. Metabolism.
2015;64(2):338-47.

17.Coppell KJ, Kataoka M, Williams SM, Chisholm AW, Vorgers SM, Mann JI.
Nutritional intervention in patients with type 2 diabetes who are hyperglycaemic
despite optimised drug treatment — Lifestyle Over and Above Drugs in Diabetes
(LOADD) study: randomised controlled trial. BMJ. 2010;341:¢c3337.

18.Fu S, Li L, Deng S, Zan L, Liu Z. Effectiveness of advanced carbohydrate
counting in type 1 diabetes mellitus: a systematic review and meta-analysis. Sci
Rep. 2016;6:37067.

19.Kulkarni K, Castle G, Gregory R, Holmes A, Leontos C, Powers M, Snetselaar L,
Splett P, Wylie-Rosett J. Nutrition practice guidelines for Type 1 diabetes
mellitus positively affect dietitian practices and patient outcomes. J Am Diet
Assoc. 1998;98:62-70.

20.Barakatun Nisak MY, Ruzita AT, Norimah AK, Kamaruddin NA. Medical nutrition
therapy administered by a dietitian yields favourable diabetes outcomes in
individual with type 2 diabetes mellitus. Med J Malaysia. 2013;68(1):18-23.

21.Liu H, Zhang M, Wu X, Wang C, Li Z. Effectiveness of a public dietitian-led
diabetes nutrition intervention on glycemic control in a community setting in
China. Asia Pac J Clin Nutr. 2015;24(3):525-32.

22.Glasgow RE, Toobert DJ, Hampson SE, Brown JE, Lewinsohn PM, Donnelly J.
Improving self-care among older patients with type Il diabetes: the ‘Sixty
Something’ study. Patient Educ Couns. 1992;19: 61-74.

23.Delahanty LM, Dalton KM, Porneala B, Chang Y, Goldman VM, Levy D Nathan
DM, Wexler DJ. Improving diabetes outcomes through lifestyle change--A
randomized controlled trial. Obesity (Silver Spring). 2015;23(9):1792-9.

24.Pastors JG, Franz MJ, Warshaw H, Daly A, Arnold MS. How effective is medical
nutrition therapy in diabetes care? J Am Diet Assoc. 2003;103(7):827-31.

25.Franz MJ, Splett PL, Monk A, Barry B, McClain K, Weaver T, Upham P,
Bergenstal R, Mazze RS. Cost-effectiveness of medical nutrition therapy
provided by dietitians for persons with non-insulin dependent diabetes mellitus.
J Am Diet Assoc. 1995;95;1018.

26.Wolf AM, Siadaty M, Yaeger B, Conaway MR, Crowther JQ, Nadler JL, Bovbjerg
VE. Effects of lifestyle intervention on health care costs: Improving Control with
Activity and Nutrition (ICAN). J Am Diet Assoc. 2007;107(8):1365-73.

27.Pritchart DA, Hyndman J, Taba F. Nutritional counselling in general practice: a
cost effective analysis. J Epidemiol Community Health. 1999;53:311-316.

28.Sheils JF, Rubin R, Stapleton DC. The estimated costs and savings of medical
nutrition therapy: the Medicare Population. J Am Diet Assoc. 1999;99:428-435.

29. DAFNE Study Group. Training in flexible, intensive insulin management to enable
dietary freedom in people with Type 1 diabetes: dose adjustment for normal
eating (DAFNE) randomised controlled trial. BMJ. 2002;325;746-752.

30.Speight J, Amiel SA, Bradley C, Heller S, Oliver L, Roberts S, Rogers H, Taylor
C, Thompson G. Long-term biomedical and psychosocial outcomes following
DAFNE (Dose Adjustment For Normal Eating) structured education to promote
intensive insulin therapy in adults with sub-optimally controlled Type 1 diabetes.
Diabetes Res Clin Practice. 2010;89:22-29.

64



31.Shearer A, Bagust A, Sanderson D, Heller S, Roberts S. Cost-effectiveness of
flexible intensive insulin management to enable dietary freedom in people with
Type 1 diabetes in the UK. Diabet Med. 2004;21(5):460-67.

32.Kruger J, Brennan A, Thokala P, Basarir H, Jacques R, Elliott J, Heller S,
Speight J. The cost-effectiveness of the Dose Adjustment for Normal Eating
(DAFNE) structured education programme: an update using the Sheffield Type 1
Diabetes Policy Model. Diabet Med. 2013;30(10):1236-44.

33.Cooke D, Bond R, Lawton J, Rankin D, Heller S, Clark M, Speight J; U.K. NIHR
DAFNE Study Group. Structured type 1 diabetes education delivered within
routine care: impact on glycemic control and diabetes-specific quality of life.
Diabetes Care. 2013;36(2):270-2.

34.Speight J, Holmes-Truscott E, Harvey DM, Hendrieckx C, Hagger VL, Harris SE,
Knight BA, Mcintyre HD. Structured type 1 diabetes education delivered in
routine care in Australia reduces diabetes-related emergencies and severe
diabetes-related distress: The OzDAFNE program. Diabestes Res Clin Pract.
2016;112:65-62.

35.Deakin TA, Cade JE, Wiliams R, Greenwood DC. Structured patient education:
the diabetes X-PERT Programme makes a difference. Diabet Med.
2006;23;944-954.

36.Loveman E, Frampton GK, Clegg AJ. The clinical effectiveness of diabetes
education models for Type 2 diabetes: a systematic review. Health Tech Assess.
2008;12(9):1-116, iii.

37.Piatt GA, Anderson RM, Brooks MM, Songer t, Siminerio LM, Korytkowski MM,
Zgibor JC. Three-year follow-up of clinical and behavioural improvements
following a multifaceted diabetes care intervention: results of a randomized
controlled trial. Diabetes Educ. 2010;36(2):301-9.

38.Deakin TA, McShane CT, Cade JE, Wiliams RD. Group based self-management
strategies in people with Type 2 diabetes mellitus. Cochrane Database Syst Rev.
2005;(2):CD003417.

39.Davies MJ, Heller S, Skinner TC, Campbell MJ, Carey ME, Cradock S, Dallosso
HM, Daly H, Doherty Y, Eaton S, Fox C, Oliver L, Rantell K, Rayman G, Khunti
K; Diabetes Education and Self Management for Ongoing and Newly Diagnosed
Collaborative. Effectiveness of the diabetes education for ongoing and newly
diagnosed (DESMOND) programme for people with newly diagnosed Type 2
diabetes: cluster randomised controlled trial. BMJ. 2008; 336(7642):491-5.

40.Chrvala CA, Sherr D, Lipman RD. Diabetes self-management education for
adults with type 2 diabetes mellitus: A systematic review of the effect on
glycemic control. Patient Educ Couns. 2016;99(6):926-43.

41.Steinsbekk A, Rygg LY, Lisulo M, Rise MB, Fretheim A. Group based diabetes
self-management education compared to routine treatment for people with type
2 diabetes mellitus. A systematic review with meta-analysis. BMC Health Serv
Res. 2012;12:2183.

42.Guo XH, Ji LN, Lu JM, Liu J, Lou QQ, Liu J, Shen L, Zhang MX, Lv XF, Gu MJ.
Efficacy of structured education in patients with type 2 diabetes mellitus
receiving insulin treatment. J Diabetes. 2014;6(4):290-7.

43. Jacobs-Van Der Bruggen MAM, Van Baal PH, Hoogenveen RT, Feenstra TL,
Briggs AH, Lawson K, Feskens EJ, Baan CA. Cost-Effectiveness of Lifestyle
Modification in Diabetic Patients. Diabetes Care. 2009;32(8):1453-8.

65



44, Herman WH, Hoerger TJ, Brandle M Hicks K, Sorensen S, Zhang P, Hamman
RF, Ackermann RT, Engelgau MM, Ratner RE; Diabetes Prevention Program
Research Group. Diabetes Prevention Program Research group. The cost-
effectiveness of lifestyle modification or metformin in preventing Type 2 diabetes
in adults with impaired glucose tolerance. Ann Intern Med. 2005;142(5);323-32.

45.Dale JR, Williams SM, Bowyer V. What is the effect of peer support on diabetes
outcomes in adults? A systematic review. Diabet Med. 2012;29(11):1361-77.

46.Hawthorne K, Robles Y, Cannings-John R, Edwards AG. Culturally appropriate
health education for Type 2 diabetes in ethnic minority groups: a systematic and
narrative review of randomized controlled trials. Diabet Med. 2010;27(6);613-23.

47.Zeh P, Sandhu HK, Cannaby AM, Sturt JA. The impact of culturally competent
diabetes care interventions for improving diabetes-related outcomes in ethnic
minority groups: a systematic review. Diabet Med. 2012;29(10):1237-52.

48.Pal K, Eastwood SV, Michie S, Farmer AJ, Barnard ML, Peacock R, Wood B,
Inniss JD, Murray E. Computer-based diabetes self-management interventions
for adults with type 2 diabetes mellitus. Cochrane Database Syst Rev.
2013;(3):CD008776.

49.0r CK, Tao D. Does the use of consumer health information technology improve
outcomes in the patient self-management of diabetes? A meta-analysis and
narrative review of randomized controlled trials. Int J Med Inform.
2014,;83(5):320-9.

50.Pereira K, Phillips B, Johnson C, Vorderstrasse A. Internet delivered diabetes
self-management education: a review. Diabetes Technol Ther. 2015;17(1):55-
63.

51. Arambepola C, Ricci-Cabello |, Manikavasagam P, Roberts N, French DP,
Farmer A. The Impact of Automated Brief Messages Promoting Lifestyle
Changes Delivered Via Mobile Devices to People with Type 2 Diabetes: A
Systematic Literature Review and Meta-Analysis of Controlled Trials. J Med
Internet Res. 2016;18(4):e86.

52.Currell R, Urquhart C, Wainwright P, Lewis R. Telemedicine versus face to face
patient care: effects on professional practice and health care outcomes.
Cochrane Database Syst Rev. 2000;(2):CD002098.

53.Verhoeven F, Tanja-Dijkstra K, Nijland N, Eysenbach G, van Gemert-Pijnen L.
Asynchronous and synchronous teleconsultation for diabetes care: a systematic
literature review. J Diabetes Sci Technol. 2010;4(3);666-84.

54.Desmedt M, Vertriest S, Hellings J, Bergs J, Dessers E, Vankrunkelsven P,
Vrijhoef H, Annemans L, Verhaeghe N, Petrovic M, Vandijck D. Economic
Impact of Integrated Care Models for Patients with Chronic Diseases: A
Systematic Review. Value Health. 2016;19(6):892-902.

55.Glasgow RE, Peeples M, Skovlund SE. Where is the patient in diabetes
performance measures? The case for including patient-centered and self-
management measures. Diabetes Care. 2008;31(5):1046-50.

56.Golay A, Lagger G, Chambouleyron M, Carrard |, Lasserre-Moutet A.
Therapeutic education of diabetic patients. Diabetes Metab Res Rev.
2008;24(3):192-6.

57.Lewin S, Skea Z, Entwistle VA, Zwarenstein M, Dick J. Interventions for
providers to promote a patient-centred approach in clinical consultations.
Cochrane Database Syst Rev. 2001;(4):CD003267 .

66



58.Beach MC, Price EG, Gary TL, Robinson KA, Gozu A, Palacio A, Smarth C,
Jenckes MW, Feuerstein C, Bass EB, Powe NR, Cooper LA. Cultural
competence: a systematic review of health care provider educational
interventions. Med Care. 2005;43(4):356-73.

59.Jones A, Gladstone BP, Lubeck M, Lindekilde N, Upton D, Vach W. Motivational
interventions in the management of HbA1c levels: a systematic review and
meta-analysis. Prim Care Diabetes. 2014;8(2):91-100.

60.Rosenbek Minet LK, Wagner L, Lenvig EM, Hjelmborg J, Henriksen JE. The
effect of motivational interviewing on glycaemic control and perceived
competence of diabetes self-management in patients with type 1 and type 2
diabetes mellitus after attending a group education programme: a randomised
controlled trial. Diabetologia. 2011;54(7):1620-9.

61.Weinger K, Beverly EA, Lee Y, Sitnokov L, Ganda OP, Caballero AE. The effect
of a structured behavioral intervention on poorly controlled diabetes: a
randomized controlled trial. Arch Intern Med. 2011;171(22):1990-9.

62.Knowler WC, Barrett-Connor E, Fowler SE, Hamman RF, Lachin JM, Walker EA,
Nathan DM; Diabetes Prevention Program Research Group. Reduction in the
incidence of type 2 diabetes with lifestyle intervention or metformin. New Engl J
Med. 2002;346(6):393-408.

63. Tuomilehto J, Lindstrom J Eriksson JG, Valle TT, Haméaldinen H, llanne-Parikka
P, Keindnen-Kiukaanniemi S, Laakso M, Louheranta A, Rastas M, Salminen V,
Uusitupa M; Finnish Diabetes Prevention Study Group. Prevention of Type 2
diabetes mellitus by changes in lifestyle among subjects with impaired glucose
tolerance. New Engl J Med. 2001;344(18):1343-50.

64.Pan XR, Li GW Hu YH, Wang JX, Yang WY, An ZX, Hu ZX, Lin J, Xiao JZ, Cao
HB, Liu PA, Jiang XG, Jiang YY, Wang JP, Zheng H, Zhang H, Bennett PH,
Howard BV. Effects of diet and exercise in preventing NIDDM in people with
impaired glucose tolerance. The Da Qing IGT and Diabetes Study. Diabetes
Care. 1997;20(4):537-44.

65.Ramachandran A, Snehalatha C, Mary S, Mukesh B, Bhaskar AD, Vijay V; Indian
Diabetes Prevention Programme (IDPP). The Indian Diabetes Prevention
Programme shows that lifestyle modification and metformin prevent Type 2
diabetes in Asian Indian subjects with impaired glucose tolerance (IDPP-1).
Diabetologia. 2006;49(2):289-97 .

66.Kosaka K, Noda M, Kuzuya T. Prevention of type 2 diabetes by lifestyle
intervention: a Japanese trial in IGT males. Diabetes Res Clin Pract.
2005;67(2):152-62.

67.Gillett M, Royle P, Snaith A, Scotland G, Poobalan A, Imamura M, Black C,
Boroujerdi M, Jick S, Wyness L, McNamee P, Brennan A, Waugh N. Non-
pharmacological interventions to reduce the risk of diabetes in people with
impaired glucose regulation: a systematic review and economic evaluation.
Health Technol Assess. 2012;16(33).

68.Knowler WC, Fowler SE, Hamman RF, Christophi CA, Hoffman HJ, Brenneman
AT, Brown-Friday JO, Goldberg R, Venditti E, Nathan DM; Diabetes Prevention
Program Research Group. 10-year follow-up of diabetes incidence and weight
loss in the Diabetes Prevention Program Outcomes Study. Lancet.
2009;374(9702):1677-86.

69. Lindstrom J, llanne-Parikka P, Peltonen M, Aunola S, Eriksson JG, Hemio K,
Hamaldinen H, Harkonen P, Keindnen-Kiukaanniemi S, Laakso M, Louheranta

67



A, Mannelin M, Paturi M, Sundvall J, Valle TT, Uusitupa M, Tuomilehto J; Finnish
Diabetes Prevention Study Group. Sustained reduction in the incidence of Type
2 diabetes by lifestyle intervention: follow-up of the Finnish Diabetes Prevention

Study. Lancet 2006;368 (9548):1673-9.

70.Li G, Zhang P, Wang J, An Y, Gong Q, Gregg EW, Yang W, Zhang B, Shuai Y,
Hong J, Engelgau MM, Li H, Roglic G, Hu Y, Bennett PH. Cardiovascular
mortality, all-cause mortality, and diabetes incidence after lifestyle intervention
for people with impaired glucose tolerance in the Da Qing Diabetes Prevention
Study: a 23-year follow-up study. Lancet Diabetes Endocrinol. 2014;2(3):218-
27.

71.Paulweber B, Valensi P, Lindstrom J, Lalic NM, Greaves CJ, McKee M,
Kissimova-Skarbek K, Liatis S, Cosson E, Szendroedi J, Sheppard KE,
Charlesworth K, Felton AM, Hall M, Rissanen A, Tuomilehto J, Schwarz PE,
Roden M, Paulweber M, Stadimayr A, Kedenko L, Katsilambros N, Makrilakis K,
Kamenov Z, Evans P, Gilis-danuszewska A, Lalic K, Jotic A, Djordevic P,
Dimitrijevic-Sreckovic V, Hihmer U, Kulzer B, Puhl S, Lee-Barkey YH, AlKerwi A,
Abraham C, Hardeman W, Acosta T, Adler M, AlKerwi A, Barengo N, Barengo
R, Boavida JM, Charlesworth K, Christov V, Claussen B, Cos X, Cosson E,
Deceukelier S, Dimitrijevic-Sreckovic V, Djordjevic P, Evans P, Felton AM,
Fischer M, Gabriel-Sanchez R, Gilis-danuszewska A, Goldfracht M, Gomez JL,
Greaves CJ, Hall M, Handke U, Hauner H, Herbst J, Hermanns N, Herrebrugh
L, Huber C, Huhmer U, Huttunen J, Jotic A, Kamenov Z, Karadeniz S,
Katsilambros N, Khalangot M, Kissimova-Skarbek K, Kéhler D, Kopp V,
Kronsbein P, Kulzer B, Kyne-Grzebalski D, Lalic K, Lalic N, Landgraf R, Lee-
Barkey YH, Liatis S, Lindstrom J, Makrilakis K, McIntosh C, McKee M, Mesquita
AC, Misina D, Muylle F, Neumann A, Paiva AC, Pajunen P, Paulweber B,
Peltonen M, Perrenoud L, Pfeiffer A, Polonen A, Puhl S, Raposo F, Reinehr T,
Rissanen A, Robinson C, Roden M, Rothe U, Saaristo T, Scholl J, Schwarz PE,
Sheppard KE, Spiers S, Stemper T, Stratmann B, Szendroedi J, Szybinski Z,
Tankova T, Telle-Hjellset V, Terry G, Tolks D, Toti F, Tuomilehto J, Undeutsch A,
Valadas C, Valensi P, Velickiene D, Vermunt P, Weiss R, Wens J, Yiimaz T. A
European evidence-based guideline for the prevention of type 2 diabetes. Horm
Metab Res. 2010;42(Suppl 1),S3-36.

72.Penn L, White M, Lindstréom J, den Boer AT, Blaak E, Eriksson JG, Feskens E,
llanne-Parikka P, Kein&nen-Kiukaanniemi SM, Walker M, Mathers JC, Uusitupa
M, Tuomilehto J. Importance of weight loss maintenance and risk prediction in
the prevention of type 2 diabetes: analysis of European Diabetes Prevention
Study RCT. PL0oS One. 2013;8(2):e57143.

73.Hamman RF, Wing RR, Edelstein SL, Lachin JM, Bray GA, Delahanty L, Hoskin
M, Kriska AM, Mayer-Davis EJ, Pi-Sunyer X, Regensteiner J, Venditti B, Wylie-
Rosett J. Effect of weight loss with lifestyle intervention on the risk of diabetes.
Diabetes Care. 2006;29(9):2102-7.

74.Grams J, Garvey WT. Weight Loss and the Prevention and Treatment of Type 2
Diabetes Using Lifestyle Therapy, Pharmacotherapy, and Bariatric Surgery:
Mechanisms of Action. Curr Obes Rep. 2015;4(2):287-302.

75.Johnston BC, Kanters S, Bandayrel K, Wu P, Naji F, Siemieniuk RA, Ball GD,
Busse JW, Thorlund K, Guyatt G, Jansen JP, Mills EJ. Comparison of weight
loss among named diet programs in overweight and obese adults: a meta-
analysis. JAMA. 2014;312(9):923-33.

68



76.Tobias DK, Chen M, Manson JE, Ludwig DS, Willett W, Hu FB. Effect of low-fat
diet interventions versus other diet interventions on long-term weight change in
adults: a systematic review and meta-analysis. Lancet Diabetes Endocrinol.
2015;3(12):968-79.

77.Evert AB, Boucher JL, Cypress M, Dunbar SA, Franz MJ, Mayer-Davis EJ,
Neumiller JJ, Nwankwo R, Verdi CL, Urbanski P, Yancy WS Jr. Nutrition therapy
recommendations for the management of adults with diabetes. Diabetes Care.
2014;37(Suppl 1):5120-43.

78.Mann Jl, De Leeuw |, Hermansen K, Karamanos B, Karlstrom B, Katsilambros
N, Riccardi G, Rivellese AA, Rizkalla S, Slama G, Toeller M, Uusitupa M, Vessby
B; Diabetes and Nutrition Study Group (DNSG) of the European Association.
Evidence-based nutritional approaches to the treatment and prevention of
diabetes mellitus. Nutr Metab Cardiovasc Dis. 2004;14(6):373-94.

79.Canadian Diabetes Association Clinical Practice Guidelines Expert Committee.
Dworatzek PD, Arcudi K, Gougeon R, Husein N, Sievenpiper JL, Williams SL.
Nutrition therapy. Can J Diabetes. 2013;37(Suppl 1):S45-55.

80. Pastorino S, Richards M, Pierce M, Ambrosini GL. A high-fat, high-glycaemic
index, low-fibre dietary pattern is prospectively associated with type 2 diabetes
in a British birth cohort. Br J Nutr. 2016;115(9):1632-42.

81.Satija A, Bhupathiraju SN, Rimm EB, Spiegelman D, Chiuve SE, Borgi L, Willett
WC, Manson JE, Sun Q, Hu FB. Plant-Based Dietary Patterns and Incidence of
Type 2 Diabetes in US Men and Women: Results from Three Prospective Cohort
Studies. PLoS Med. 2016;13(6):e1002039.

82.Ley SH, Pan A, Li'Y, Manson JE, Willett WC, Sun Q, Hu FB. Changes in Overall
Diet Quality and Subsequent Type 2 Diabetes Risk: Three U.S. Prospective
Cohorts. Diabetes Care. 2016;39(11):2011-2018.

83.Salas-Salvadé J, Martinez-Gonzalez MA, Bullé M, Ros E. The role of diet in the
prevention of type 2 diabetes. Nutr Metab Cardiovasc Dis. 2011;21 (Suppl
2):B32-48.

84.Esposito K, Maiorino MI, Bellastella G, Chiodini P, Panagiotakos D, Giugliano D.
A journey into a Mediterranean diet and type 2 diabetes: a systematic review
with meta-analyses. BMJ Open. 2015;5(8):e008222.

85.Schwingshackl L, Missbach B, Konig J, Hoffmann G. Adherence to a
Mediterranean diet and risk of diabetes: a systematic review and meta-analysis.
Public Health Nutr. 2015;18:1292-9.

86. Liese AD, Nichols M, Sun X, D'Agostino RB, Haffner SM. Adherence to the
DASH Diet is inversely associated with incidence of type 2 diabetes: the insulin
resistance atherosclerosis study. Diabetes Care. 2009;32(8):1434-6.

87.Tonstad S, Stewart K, Oda K, Batech M, Herring RP, Fraser GE. Vegetarian
diets and incidence of diabetes in the Adventist Health Study-2. Nutr Metab
Cardiovasc Dis. 2103;23(4):292-9.

88. Lacoppidan SA, Kyreg C, Loft S, Helnaes A, Christensen J, Hansen CP, Dahm
CC, Overvad K, Tjenneland A, Olsen A. Adherence to a Healthy Nordic Food
Index Is Associated with a Lower Risk of Type-2 Diabetes--The Danish Diet,
Cancer and Health Cohort Study. Nutrients. 2015;7(10):8633-44.

89.Halton TL, Liu S, Manson JE, Hu FB. Low-carbohydrate-diet score and risk of
type 2 diabetes in women. Am J Clin Nutr. 2008;87(2):339-46.

90.Chanson-Rolle A, Meynier A, Aubin F, Lappi J, Poutanen K, Vinoy S, Braesco V.
Systematic Review and Meta-Analysis of Human Studies to Support a

69



Quantitative Recommendation for Whole Grain Intake in Relation to Type 2
Diabetes. PLoS One. 2015;10(6):e0131377.

91.Priebe MG, van Binsbergen JJ, de Vos R, Vonk RJ. Whole grain foods for the
prevention of type 2 diabetes mellitus. Cochrane Database Syst
Rev. 2008;(1):CD006061.

92.Cooper AJ, Forouhi NG, Ye Z, Buijsse B, Arriola L, Balkau B, Barricarte A,
Beulens JW, Boeing H, Buchner FL, Dahm CC, de Lauzon-Guillain B,
Fagherazzi G, Franks PW, Gonzalez C, Grioni S, Kaaks R, Key TJ, Masala G,
Navarro C, Nilsson P, Overvad K, Panico S, Ramon Quirds J, Rolandsson O,
Roswall N, Sacerdote C, Sanchez MJ, Slimani N, Sluijs |, Spijkerman AM,
Teucher B, Tjonneland A, Tumino R, Sharp SJ, Langenberg C, Feskens EJ,
Riboli E, Wareham NJ; InterAct Consortium. Fruit and vegetable intake and type
2 diabetes: EPIC-InterAct prospective study and meta-analysis. Eur J Clin Nutr.
2012;66(10):1082-92.

93.Muraki |, Imamura F, Manson JE, Hu Fb, Willett WC, van Dam RM, Sun Q. Fruit
consumption and risk of type 2 diabetes: results from three prospective
longitudinal cohort studies. BMJ. 2012;347:f5001.

94.Li M, Fan'Y, Zhang X, Hou W, Tang Z. Fruit and vegetable intake and risk of
type 2 diabetes mellitus: meta-analysis of prospective cohort studies. BMJ
Open. 2014;4(11):e005497.

95.Tong X, Dong JY, Wu ZW, Li W, Qin LQ. Dairy consumption and risk of type 2
diabetes mellitus: a meta-analysis of cohort studies. Eur J Clin Nutr.
2011;65(9):1027-31.

96.Gijsbers L, Ding EL, Malik VS, de Goede J, Geleijnse JM, Soedamah-Muthu SS.
Consumption of dairy foods and diabetes incidence: a dose-response meta-
analysis of observational studies. Am J Clin Nutr. 2016;104(4):1111-24.

97.Ding M, Bhupathiraju SN, Chen M, van Dam RM, Hu FB. Caffeinated and
decaffeinated coffee consumption and risk of type 2 diabetes: a systematic
review and a dose-response meta-analysis. Diabetes Care. 2014;37:569-586.

98.Yang WS, Wang WY, Fan WY, Deng Q, Wang X. Tea consumption and risk of
type 2 diabetes: a dose-response meta-analysis of cohort studies. Br J Nutr.
2014;111:1329-13309.

99.Wallin A, Forouhi NG, Wolk A, Larsson SC. Egg consumption and risk of type 2
diabetes: a prospective study and dose-response meta-analysis. Diabetologia.
2016;59(12):2613-2621.

100. Luo C, Zhang Y, Ding Y, Shan Z, Chen S, Yu M, Hu FB, Liu L.
Consumption of nuts and legumes and risk of incident ischemic heart disease,
stroke, and diabetes: a systematic review and meta-analysis. Am J Clin Nutr.
2014;100(1):256-69.

101. Wu L, Wang Z, Zhu J, Murad AL, Prokop LJ, Murad MH. Nut
consumption and risk of cancer and type 2 diabetes: a systematic review and
meta-analysis. Nutr Rev. 2015;73(7):409-25.

102. Wallin A, Di Giuseppe D, Orsini N, Patel PS, Forouhi NG, Wolk A. Fish
consumption, dietary long-chain n-3 fatty acids, and risk of type 2 diabetes:
systematic review and meta-analysis of prospective studies. Diabetes Care.
2012;35(4):918-29.

103. Yanai H, Hamasaki H, Katsuyama H, Adachi H, Moriyama S, Sako A.
Effects of intake of fish or fish oils on the development of diabetes. J Clin Med
Res. 2015;7(1):8-12.

70



104. van Nielen M, Feskens EJ, Mensink M, Sluijs |, Molina E, Amiano P,
Ardanaz E, Balkau B, Beulens JW, Boeing H, Clavel-Chapelon F, Fagherazzi G,
Franks PW, Halkjaer J, Huerta JM, Katzke V, Key TJ, Khaw KT, Krogh V, Kuhn
T, Menéndez VV, Nilsson P, Overvad K, Palli D, Panico S, Rolandsson O,
Romieu |, Sacerdote C, Sanchez MJ, Schulze MB, Spijkerman AM, Tjonneland
A, Tumino R, van der A DL, Wirtz AM, Zamora-Ros R, Langenberg C, Sharp
SJ, Forouhi NG, Riboli E, Wareham NJ; InterAct Consortium. Dietary protein
intake and incidence of type 2 diabetes in Europe: the EPIC-InterAct Case-
Cohort Study. Diabetes Care. 2014;37(7):1854-62.

105. Pan A, Sun Q, Bernstein AM, Schulze MB, Manson JE, Willett WC, Hu
FB. Red meat consumption and risk of type 2 diabetes: 3 cohorts of US adults
and an updated meta-analysis. Am J Clin Nutr. 2011;94(4):1088-96.

106. InterAct Consortium., Bendinelli B, Palli D, Masala G, Sharp SJ, Schulze
MB, Guevara M, van der AD, Sera F, Amiano P, Balkau B, Barricarte A, Boeing
H, Crowe FL, Dahm CC, Dalmeijer G, de Lauzon-Guillain B, Egeberg R,
Fagherazzi G, Franks PW, Krogh V, Huerta JM, Jakszyn P, Khaw KT, Li K,
Mattiello A, Nilsson PM, Overvad K, Ricceri F, Rolandsson O, Sanchez MJ,
Slimani N, Sluijs I, Spijkerman AM, Teucher B, Tjonneland A, Tumino R, van den
Berg SW, Forouhi NG, Langeberg C, Feskens EJ, Riboli E, Wareham NJ.
Association between dietary meat consumption and incident type 2 diabetes:
the EPIC-InterAct study. Diabetologia. 2013 Jan;56(1):47-59.

107. Borch D, Juul-Hindsgaul N, Veller M, Astrup A, Jaskolowski J, Raben A.
Potatoes and risk of obesity, type 2 diabetes, and cardiovascular disease in
apparently healthy adults: a systematic review of clinical intervention and
observational studies. Am J Clin Nutr. 2016;104(2):489-98.

108. Muraki I, Rimm EB, Willett WC, Manson JE, Hu FB, Sun Q. Potato
Consumption and Risk of Type 2 Diabetes: Results From Three Prospective
Cohort Studies. Diabetes Care. 2016;39(3):376-84.

109. Imamura F, O'Connor L, Ye Z, Mursu J, Hayashino Y, Bhupathiraju SN,
Forouhi NG. Consumption of sugar sweetened beverages, artificially sweetened
beverages, and fruit juice and incidence of type 2 diabetes: systematic review,
meta-analysis, and estimation of population attributable fraction. BMJ.
2015;351:h3576.

110. AlEssa HB, Bhupathiraju SN, Malik VS, Wedick NM, Campos H, Rosner
B, Willett WC, Hu FB. Carbohydrate quality and quantity and risk of type 2
diabetes in US women. Am J Clin Nutr. 2015;102(6):1543-53.

111. Baliunas DO, Taylor BJ, Irving H, Roerecke M, Patra J, Mohapatra S,
Rehm J. Alcohol as a risk factor for type 2 diabetes. Diabetes Care.
2009;32(11):2123-32.

112, Dong JY, Xun P, He K, Qin LQ. Magnesium intake and risk of type 2
diabetes: meta-analysis of prospective cohort studies. Diabetes Care.
2011;34(9):2116-22.

113. Chu A, Foster M, Samman S. Zinc Status and Risk of Cardiovascular
Diseases and Type 2 Diabetes Mellitus-A Systematic Review of Prospective
Cohort Studies. Nutrients. 2016;8(11);pii: E707.

114, Trumbo PR, Ellwood KC. Chromium picolinate intake and risk of Type 2
diabetes: an evidence-based review by the United States Food and Drug
Administration. Nutr Rev. 2006;64(8):357-63.

71



115. Forouhi NG, Ye Z, Rickard AP, Khaw KT, Luben R, Langenberg C,
Wareham NJ. Circulating 25-hydroxyvitamin D concentration and the risk of type
2 diabetes: results from the European Prospective Investigation into Cancer
(EPIC)-Norfolk cohort and updated meta-analysis of prospective studies.
Diabetologia. 2012;55(8):2173-82.

116. Grammatiki M, Rapti E, Karras S, Ajjan RA, Kotsa K. Vitamin D and
diabetes mellitus: Causal or casual association? Rev Endocr Metab Disord.
2017 Jan 7. doi: 10.1007/s11154-016-9403-y.

117, Manson JE, Bassuk SS, Lee IM, Cook NR, Albert MA, Gordon D,
Zaharris E, Macfadyen JG, Danielson E, Lin J, Zhang SM, Buring JE. The
VITamin D and OmegA-3 Trial (VITAL): rationale and design of a large
randomized controlled trial of vitamin D and marine omega-3 fatty acid
supplements for the primary prevention of cancer and cardiovascular disease.
Contemp Clin Trials. 2012;33(1):159-71.

118. Cefalu WT, Buse JB, Tuomilehto J, Fleming GA, Ferrannini E, Gerstein
HC, Bennett PH, Ramachandran A, Raz I, Rosenstock J, Kahn SE. Update and
Next Steps for Real-World Translation of Interventions for Type 2 Diabetes
Prevention: Reflections From a Diabetes Care Editors' Expert Forum. Diabetes
Care. 2016;39(7):1186-201.

119. Balk EM, Earley A, Raman G, Avendano EA, Pittas AG, Remington PL.
Promotion Programs to Prevent Type 2 Diabetes Among Persons at Increased
Risk: A Systematic Review for the Community Preventive Services Task Force.
Ann Intern Med. 2015;163(6):437-51.

120. Johnson M, Jones R, Freeman C, Woods HB, Gillett M, Goyder E, Payne
N. Can diabetes prevention programmes be translated effectively into real-world
settings and still deliver improved outcomes? A synthesis of evidence. Diabet
Med. 2013;30(1):3-15.

121. Aune D, Norat T, Leitzmann M, Tonstad S, Vatten LJ. Physical activity
and the risk of type 2 diabetes: a systematic review and dose-response meta-
analysis. Eur J Epidemiol. 2015;30(7):529-42.

122. Jeon CY, Lokken RP, Hu FB, van Dam RM. Physical activity of moderate
intensity and risk of type 2 diabetes: a systematic review. Diabetes Care.
2007;30(3):744-52.

1283. Gillies CL, Abrams KR, Lambert PC, Cooper NJ, Sutton AJ, Hsu RT,
Khunti K. Pharmacological and lifestyle interventions to prevent or delay type 2
diabetes in people with impaired glucose tolerance: systematic review and
meta-analysis. BMJ. 2007;334(7588):299.

124, Colberg SR, Sigal RJ, Yardley JE, Riddell MC, Dunstan DW, Dempsey
PC, Horton ES, Castorino K, Tate DF. Physical Activity/Exercise and Diabetes: A
Position Statement of the American Diabetes Association. Diabetes Care.
2016;39(11):2065-2079.

125. Cloostermans L, Wendel-Vos W, Doornbos G, Howard B, Craig CL,
Kiviméki M, Tabak AG, Jefferis BJ, Ronkainen K, Brown WJ, Picavet SH, Ben-
Shlomo Y, Laukkanen JA, Kauhanen J, Bemelmans WJ. Independent and
combined effects of physical activity and body mass index on the development
of Type 2 Diabetes - a meta-analysis of 9 prospective cohort studies. Int J
Behav Nutr Phys Act. 2015;12:147.

126. Hamilton MT, Hmalton DG, Zderic TW. Sedentary behavior as a mediator
of type 2 diabetes. Med Sport Sci. 2014;60:11-26.

72



127. Wilding JP. The importance of weight management in type 2 diabetes
mellitus. Int J Clin Pract. 2014;68(6):682-91.

128. Aucott L, Poobalan A, Smith WCS, Avenell A, Jung R, Broom J, Grant
AM. Weight loss in obese diabetic and non-diabetic individuals and long-term
diabetes outcomes — a systematic review. Diabetes Obes Metab. 2004;6(2): 85-
94.

129. Lean ME, Leslie WS, Barnes AC, Brosnahan N, Thom G, McCombie L,
Peters C, Zhyzhneuskaya S, Al-Mrabeh A, Hollingsworth KG, Rodrigues AM,
Rehackova L, Adamson AJ, Sniehotta FF, Mathers JC, Ross HM, Mcllvenna Y,
Stefanetti R, Trenell M, Welsh P, Kean S, Ford |, McConnachie A, Sattar N,
Taylor R. Primary care-led weight management for remission of type 2 diabetes
(DIRECT): an open-label, cluster-randomised trial. Lancet. 2017 Dec 4. pii:
S0140-6736(17)33102-1.

130. Franz MJ, Boucher JL, Rutten-Ramos S, VanWormer JJ. Lifestyle
weight-loss intervention outcomes in overweight and obese adults with type 2
diabetes: a systematic review and meta-analysis of randomized clinical trials. J
Acad Nutr Diet. 2015;115(9):1447-63.

131. Albu JB, Heilbronn LK, Kelley DE, Smith SR, Azuma K, Berk ES, Pi-
Sunyer FX, Ravussin E; Look AHEAD Adipose Research Group. Metabolic
changes following a 1-year diet and exercise intervention in patients with type 2
diabetes. Diabetes. 2010;59(3):627-633.

132. Nield L, Moore HJ, Hooper L, Cruickshank JK, Vyas A, Whittaker V,
Summerbell CD. Dietary advice for treatment of type 2 diabetes mellitus in
adults. Cochrane Database Syst Rev. 2007;(3):CD004097.

138. Andrews RC, Cooper AR, Montgomery AA, Norcross AJ, Peters TJ,
Sharp DJ, Jackson N, Fitzsimons K, Bright J, Coulman K, England CY, Gorton
J, MclLenaghan A, Paxton E, Polet A, Thompson C, Dayan CM Diet or diet plus
physical activity versus usual care in patients with newly diagnosed Type 2
diabetes: The Early ACTID randomised controlled trial. Lancet.
2011,;378(9786):129-139.

134. Terranova CO, Brakenridge CL, Lawler SP, Eakin EG, Reeves MM.
Effectiveness of lifestyle-based weight loss interventions for adults with type 2
diabetes: a systematic review and meta-analysis. Diabetes Obes Metab.
2015;17(4):371-378.

135. The Look Ahead Research Group. Eight-year weight losses with an
intensive lifestyle intervention: The Look AHEAD study. Obesity. 2014;22(1):5-
13.

136. Unick JL, Neiberg RH, Hogan PE, Cheskin LJ, Dutton GR, Jeffery R,
Nelson JA, Pi-Sunyer X, West DS, Wing RR; Look AHEAD Research Group.
Weight change in the first 2 months of a lifestyle intervention predicts weight
changes 8 years later. Obesity (Silver Spring). 2015;23(7):1353-1356.

137. Ajala O, English P, Pinkey J. Systematic review and meta-analysis of
different dietary approaches to the management of type 2 diabetes. Am J Clin
Nutr. 2013;97(3):505-16.

138. Snorgaard O, Poulsen GM, Andersen HK, Astrup A. Systematic review
and meta-analysis of dietary carbohydrate restriction in patients with type 2
diabetes. BMJ Open Diabetes Res Care. 2017;5(1):e000354.

139. Krebs JD, Elley CR, Parry-Strong A, Lunt H, Drury PL, Bell DA, Robinson
E, Moyes SA, Mann JI. The Diabetes Excess Weight Loss (DEWL) Trial: a

73



randomised controlled trial of high-protein versus high-carbohydrate diets over
2 years in type 2 diabetes. Diabetologia. 2012;55(4):905-914.

140. Larsen R, Mann N, Maclean E, Shaw J. The effect of high-protein, low-
carbohydrate diets in the treatment of type 2 diabetes: a 12 month randomised
controlled trial. Diabetologia. 2011;54(4):731-740.

141, Naude CE, Schoonees A, Senekal M, Young T, Garner P, Volmink J. Low
Carbohydrate versus Isoenergetic Balanced Diets for Reducing Weight and
Cardiovascular Risk: A Systematic Review and Meta-Analysis. PLoS ONE.
2014;9(7):e100652.

142. Thom G, Lean M. Is there an optimal diet for weight management and
metabolic health? Gastroenterology. 2017; pii: S0016-5085(17)30158-0.

143. Van Wyk HJ, Davis RE, Davies JS. A critical review of low-carbohydrate
diets in people with Type 2 diabetes. Diabet Med. 2016;33(2):148-57.

144, Dyson P. Low carbohydrate diets and type 2 diabetes: What's the latest
evidence? Diabetes Therapy. 2015;6(4):411-24.

145. Bravata DM, Sanders L, Huang J, Krumholz HM, Olkin |, Gardner CD.

Efficacy and safety of low-carbohydrate diets: a systematic review. JAMA.
2003;289(14):1837-1850.

146. Esposito K, Maiorino M, Petrizzo M, Bellastella G, Giugliano D. The
effects of a Mediterranean diet on the need for diabetes drugs and remission of
newly diagnosed type 2 diabetes: follow-up of a randomized trial. Diabetes
Care. 2014;37(7):1824-30.

147. Huo R, Du T, Xu'Y, Xu W, Chen X, Sun K, Yu X. Effects of
Mediterranean-style diet on glycemic control, weight loss and cardiovascular risk
factors among type 2 diabetes individuals: a meta-analysis. Eur J Clin Nutr.
2015;69(11): 1200-1208.

148. Leslie WS, Taylor R, Harris L, Lean ME. Weight losses with low-energy
formula diets in obese patients with and without type 2 diabetes: systematic
review and meta-analysis. Int J Obes (Lond). 2017;41(1):96-101.

149. Norris SL, Zhang X, Avenell A, Gregg E, Brown TJ, Schmid CH, Lau J.
Long-term non-pharmacologic weight loss interventions for adults with type 2
diabetes. Cochrane Database Syst Rev. 2005;(2):CD004095.

150. Rehackova L, Arnott B, Araujo-Soares V, Adamson AA, Taylor R,
Sniehotta FF. Efficacy and acceptability of very low energy diets in overweight
and obese people with Type 2 diabetes mellitus: a systematic review with meta-
analyses. Diabetic Medicine. 2016;33(5):580-591.

151. Dietitians in Obesity Management UK. Position statement on very low
energy diets in the management of obesity. DOM, Birmingham;2007.
152. National Institute for Health and Care Excellence. Obesity: Identification,

Assessment and Management of Overweight and Obesity in Children, Young
People and Adults: Partial Update of CG43. London: NICE; 2014.

158. Lim EL, Hollingsworth KG, Aribisala BS, Chen MJ, Mathers JC, Taylor R.
Reversal of type 2 diabetes: normalisation of beta cell function in association
with decreased pancreas and liver triacylglycerol. Diabetologia.
2011;54(10):2506-14.

154, Steven S, Hollingsworth KG, Al-Mrabeh A, et al. Very Low Calorie Diet
and 6 Months of Weight Stability in Type 2 Diabetes: Pathophysiological
Changes in Responders and Nonresponders. Diabetes Care 2016; 39: 158-165

74



155. Heymsfield SB, van Mierlo CAJ, van der Knaap HCM, Heo M, Frier HI.
Weight management using a meal replacement strategy: meta and pooling
analysis from six studies. Int J Obes Rel Metab Disord. 2003;27(5):537-549.

156. Shirai K, Saiki A, Oikawa S, Teramoto T, Yamada N, Ishibashi S, Tada N,
Miyazaki S, Inoue |, Murano S, Sakane N, Satoh-Asahara N, Bujo H, Miyashita
Y, Saito Y. The effects of partial use of formula diet on weight reduction and
metabolic variables in obese type 2 diabetic patients--multicenter trial. Obes Res
Clin Pract. 2013;7(1):e43-54.

157. Wing RR: Look AHEAD Research Group. Implications of Look AHEAD for
clinical trials and clinical practice. Diabetes Obes Metab. 2014;16(12):1183-91.
1568. O'Neil PM, Miller-Kovach K, Tuerk PW, Becker LE, Wadden TA, Fujioka

K, Hollander PL, Kushner RF, Timothy Garvey W, Rubino DM, Malcolm RJ,
Weiss D, Raum WJ, Salyer JL, Hermayer KL, Rost SL, Veliko JL, Sora ND.
Randomized controlled trial of a nationally available weight control program
tailored for adults with type 2 diabetes. Obesity (Silver Spring).
2016;24(11):2269-2277 .

159. Boule NG, Haddad E, Kenny GP, Wells GA, Sigal RJ. Effects of exercise
on glycemic control and body mass in type 2 diabetes mellitus: a meta-analysis
of controlled clinical trials. JAMA. 2001;286(10):1218-1227.

160. Shaw K, Gennat H, O'Rourke P, Del Mar C. Exercise for overweight or
obesity. Cochrane Database Syst Rev. 2006;(4):CD003817.
161. Rubino F, Nathan DM, Eckel RH, Schauer PR, Alberti KG, Zimmet PZ,

Del Prato S, Ji L, Sadikot SM, Herman WH, Amiel SA, Kaplan LM, Taroncher-
Oldenburg G, Cummings DE; Delegates of the 2nd Diabetes Surgery Summit.
Metabolic Surgery in the Treatment Algorithm for Type 2 Diabetes: A Joint
Statement by International Diabetes Organizations. Diabetes Care.
2016;39(6):861-877.

162. Cummings DE, Arterburn DE, Westbrook EO, Kuzma JN, Stewart SD,
Chan CP, Bock SN, Landers JT, Kratz M, Foster-Schubert KE, Flum DR. Gastric
bypass surgery vs intensive lifestyle and medical intervention for type 2 diabetes:
the CROSSROADS randomised controlled trial. Diabetologia. 2016;59(5):945-
958.

163. Ribaric G, Buchwald JN, McGlennon TW. Diabetes and weight in
comparative studies of bariatric surgery vs conventional medical therapy: a
systematic review and meta-analysis. Obes Surg. 2014;24(3):437-455.

164. Schauer PR, Bhatt DL, Kirwan JP, Wolski K, Aminian A, Brethauer SA,
Navaneethan SD, Singh RP, Pothier CE, Nissen SE, Kashyap SR; STAMPEDE
Investigators. Bariatric Surgery versus Intensive Medical Therapy for Diabetes -
5-Year Outcomes. New Engl J Med. 2017;376(7):641-651.

165. Dixon JB, O'Brien PE, Playfair J, Chapman L, Schachter LM, Skinner S,
Proietto J, Bailey M, Anderson M. Adjustable gastric banding and conventional
therapy for type 2 diabetes: a randomized controlled trial. JAMA.
2008;299(3):316-23

166. Mingrone G, Panunzi S, De Gaetano A, Guidone C, laconelli A, Nanni G,
Castagneto M, Bornstein S, Rubino F. Bariatric-metabolic surgery versus
conventional medical treatment in obese patients with type 2 diabetes: 5 year
follow-up of an open-label, single-centre, randomised controlled trial. Lancet.
2015;386(9997);964-973.

75



167. lkramuddin S, Korner J, Lee WJ, Connett JE, Inabnet WB, Billington CJ,
Thomas AJ, Leslie DB, Chong K, Jeffery RW, Ahmed L, Vella A, Chuang LM,
Bessler M, Sarr MG, Swain JM, Laqua P, Jensen MD, Bantle JP. Roux-en-Y
gastric bypass vs intensive medical management for the control of type 2
diabetes, hypertension, and hyperlipidemia: the Diabetes Surgery Study
randomized clinical trial. JAMA. 2013;309(21):2240-2249.

168. Mechanick JI, Youdim A, Jones DB, Garvey WT, Hurley DL, McMahon
MM, Heinberg LJ, Kushner R, Adams TD, Shikora S, Dixon JB, Brethauer, S.
Clinical practice guidelines for the perioperative nutritional, metabolic, and
nonsurgical support of the bariatric surgery patient-2013 update: Cosponsored
by American Association of Clinical Endocrinologists, The Obesity Society, and
American Society for Metabolic & Bariatric Surgery. Obesity (Silver Spring).
2013;21(Suppl 1):51-S27.

169. O' Kane M, Pinkney J. Aasheim E, Barth J, Batterham R, Welbourn, R.
BOMSS Guidelines on perioperative and postoperative biochemical
monitoringnand micronutrient replacement for patients undergoing bariatric
surgery. London; 2014,

170. Carter S, Clifton PM, Keogh JB. The effects of intermittent compared to
continuous energy restriction on glycaemic control in type 2 diabetes; a
pragmatic pilot trial. Diabetes Res Clin Pract. 2016;122:106-112.

171. Miller CK, Kristeller JL, Headings A, Nagaraja H. Comparison of a
mindful eating intervention to a diabetes self-management intervention among
adults with type 2 diabetes: a randomized controlled trial. Health Educ Behav.
2014;41(2):145-154.

172, Strychar |, Cohn JS, Renier G, Rivard M, Aris-dilwan N, Beauregard H,
Meltzer S, Belanger A, Dumas R, Ishac A, Radwan F, Yale JF. Effects of a diet
higher in carbohydrate/ lower in fat versus lower in carbohydrate/higher in
monounsaturated fat on post-meal triglyceride concentrations and other
cardiovascular risk factors in Type 1 diabetes. Diabetes Care. 2009;32(9):1597—
1599.

1783. Kiehm T, Anderson J, Ward K. Beneficial effects of a high carbohydrate,
high fiber diet on hyperglycaemic diabetic men. Am J Clin Nutr. 1976;29:895—
899.

174. Simpson R, Mann J, Eaton J, Carter RD, Hockaday TD. High-
carbohydrate diets and insulin-dependent diabetics. BMJ. 1979;2:523-525.
175. Hollenbeck C, Connor W, Riddle M, Alaupovic P, Leklem JE. The effects

of a high-carbohydrate low-fat cholesterol-restricted diet on plasma lipid,
lipoprotein, and apoprotein concentrations in insulin-dependent (Type 1)
diabetes mellitus. Metabolism. 1985;34(6):559-566.

176. Krebs JD, Parry Strong A, Cresswell P, Reynolds AN, Hanna A, Haeusler
S. A randomised trial of the feasibility of a low carbohydrate diet vs standard
carbohydrate counting in adults with type 1 diabetes taking body weight into
account. Asia Pac J Clin Nutr. 2016;25(1):78-84

177, Bell KJ, Barclay AW, Petocz P, Colagiuri S, Brand-Miller JC. Efficacy of
carbohydrate counting in type 1 diabetes: a systematic review and meta-
analysis. Lancet Diabetes Endocrinol. 2014;2(2):133-40.

178. Schmidt S, Schelde B, Norgaard K. Effects of advanced carbohydrate
counting in patients with type 1 diabetes: a systematic review. Diabet
Med. 2014,31(8):886-896.

76



179. Souto DL, Zajdenverg L, Rodacki M, Rosado EL. Impact of advanced
and basic carbohydrate counting methods on metabolic control in patients with
type 1 diabetes. Nutrition. 2014;30(3):286-90.

180. Lawton J, Rankin D, Cooke DD, Clark M, Elliot J, Heller S; UK NIHR
DAFNE Study Group. Dose Adjustment for Normal Eating: a qualitative
longitudinal exploration of the food and eating practices of type 1 diabetes
patients converted to flexible intensive insulin therapy in the UK. Diabetes Res
Clin Pract. 2011;91(1):87-93G.

181. Knight BA, Hickman IJ, Gibbons K, Mcintyre HD. Quantitative
assessment of dietary intake in adults with Type 1 diabetes following flexible
insulin therapy education with an active promotion of dietary freedom. Diabetes
Res Clin Pract. 2016;116:36-42.

182. Wolever T, Hamad S, Chiasson J-L, Josse RG, Leiter LA, Rodger NW,
Ross SA, Ryan EA. Day-to-day consistency in amount and source of
carbohydrate intake associated with improved blood glucose control in Type 1
diabetes. J Am Coll Nutr. 1999;18(3):242-247.

188. Thomas D, Elliott E. Low glycaemic index, or low glycaemic load, diets
for diabetes mellitus. Cochrane Database Syst Rev. 2009;(1):CD006296.
184. Buyken A, Toeller M, Heitkamp G, Karamanos B, Rottiers R, Muggeo M,

Fuller JH; EURODIAB IDDM Complications Study Group. Glycemic index in the
diet of Eurpoean outpatients with Type 1 diabetes: relations to glycated
haemoglobin and serum lipids. Am J Clin Nutr. 2001;73:574-581.

185. Parillo M, Annuzzi G, Rivellese AA, Bozzetto L, Alessandrini R, Riccardi
G, Capaldo B. Effects of meals with different glycaemic index on postprandial
blood glucose response in patients with Type 1 diabetes treated with
continuous subcutaneous insulin infusion. Diabet Med. 2011;28(2):227-9.

186. Bozzetto L, Alderisio A, Giorgini M, Barone F, Giacco A, Riccardi G,
Rivellese AA, Annuzzi G. Extra-Virgin Olive Oil Reduces Glycemic Response to a
High-Glycemic Index Meal in Patients With Type 1 Diabetes: A Randomized
Controlled Trial. Diabetes Care. 2016;39(4):518-24.

187. Bell KJ, Smart CE, Steil GM, Brand-Miller JC, King B, Wolpert HA.
Impact of fat, protein, and glycemic index on postprandial glucose control in
type 1 diabetes: implications for intensive diabetes management in the
continuous glucose monitoring era. Diabetes Care. 2015;38(6):1008-15.

188. Zhang Y, Xu W, Ai H, LG J1, Zhu Y, Yang D, Lin S, Liu L, Zheng X, Yan J,
Yao B, Weng J. Factors associated with glycemic control in adults with type 1
diabetes mellitus on an insulin pump. Zhonghua Yi Xue Za Zhi.
2014;94(44):3488-91.

189. Balk SN, Schoenaker DA, Mishra GD, Toeller M, Chaturvedi N, Fuller JH,
Soedamah-Muthu SS; EURODIAB Prospective Complications Study Group.
Association of diet and lifestyle with glycated haemoglobin in type 1 diabetes
participants in the EURODIAB prospective complications study. Eur J Clin Nutr.
2016;70(2):229-36.

190. Buyken A, Toeller M, Heitkamp G, Vitelli F, Stehle P, Scherbaum WA,
Fuller JH. Relation of fibre intake to HbA1c and the prevalence of severe
ketoacidosis and severe hypoglycaemia. Diabetologia. 1988;41:882-890.

191. Giacco R, Parillo M, Rivellese A, Lasorella G, Giacco A, D'Episcopo L,
Riccardi G. Long-term dietary treatment with increased amounts of fiber-rich
low—glycemic index natural foods improves blood glucose control and reduces

77



the number of hypoglycaemic events in Type 1 diabetic patients. Diabetes Care.
2000;23(10);1461-1466.

192. Paterson MA, Smart CE, Lopez PE, McEIlduff P, Attia J, Morbey C, King
BR. Influence of dietary protein on postprandial blood glucose levels in
individuals with Type 1 diabetes mellitus using intensive insulin therapy. Diabet
Med. 2016;33(5):592-8.

193. Wolpert HA, Atakov-Castillo A, Smith SA, Steil GM. Dietary fat acutely
increases glucose concentrations and insulin requirements in patients with type
1 diabetes: implications for carbohydrate-based bolus dose calculation and
intensive diabetes management. Diabetes Care. 2013;36(4):810-6.

194. Ahmed AT, Karter AJ, Warton EM, Doan JU, Weisner CM. The
relationship between alcohol consumption and glycemic control among patients
with diabetes: the Kaiser Permanente Northern California Diabetes Registry. J
Gen Intern Med. 2008;23(3):275-82.

195. van de Wiel A. Diabetes mellitus and alcohol. Diabetes Metab Res Rev.
2004;20(4):263-7.

196. Engler PA, Ramsey SE, Smith RJ. Alcohol use of diabetes patients: the
need for assessment and intervention. Acta Diabetol.2010;50(2):93-9.

197. Richardson T, Weiss M, Thomas P, Kerr D. Day after the night before:
influence of evening alcohol on risk of hypoglycemia in patients with Type 1
diabetes. Diabetes Care. 2005;28(7):1801-2.

198. Turner BC, Jenkins E, Kerr D, Sherwin RS, Cavan DA. The effect of
evening alcohol consumption on next-morning glucose control in Type 1
diabetes. Diabetes Care. 2001;24(11):1888-93.

199. Price SA, Gorelik A, Fourlanos S, Colman PG, Wentworth JM. Obesity is
associated with retinopathy and macrovascular disease in type 1 diabetes. Obes
Res Clin Pract. 2014;8(2):e178-82.

200. Quinn M, Ficociello L, Rosner B. Change in glycaemic control predicts
change in weight in adolescent boys with Type 1 diabetes. Pediatric Diabetes.
2003;4:162-167.

201. Lee EY, Lee YH, Jin SM, Yang HK, Jung CH, Park CY, Cho JH, Lee WJ,
Lee BW, Kim JH. Differential association of body mass index on glycemic
control in type 1 diabetes. Diabetes Metab Res Rev. 2017;33(1).

202. Ashrafian H, Harling L, Toma T, Athanasiou C, Nikiteas N, Efthimiou E,
Darzi A, Athanasiou T. Type 1 Diabetes Mellitus and Bariatric Surgery: A
Systematic Review and Meta-Analysis. Obes Surg. 2016;26(8):1697-704.

203. Chow A, Switzer NJ, Dang J, Shi X, de Gara C, Birch DW, Gill RS,
Karmali S. A Systematic Review and Meta-Analysis of Outcomes for Type 1
Diabetes after Bariatric Surgery. J Obes. 2016;2016:6170719.

204. Faucher P, Poitou C, Carette C, Tezenas du Montcel S, Barsamian C,
Touati E, Bouillot JL, Torcivia A, Czernichow S, Oppert JM, Ciangura C.
Bariatric Surgery in Obese Patients with Type 1 Diabetes: Effects on Weight
Loss and Metabolic Control. Obes Surg. 2016;26(10):2370-8.

205. National institute for Health and Care Excellence. Type 1 diabetes in
adults: diagnosis and management (NG17). NICE: London: 2015.

206. Tonoli C, Heyman E, Roelands B, Buyse L, Cheung SS, Berthoin S,
Meeusen R. Effects of different types of acute and chronic (training) exercise on
glycaemic control in type 1 diabetes mellitus: a meta-analysis. Sports Med.
2012;42(12):1059-80.

78



207. Yardley JE, Hay J, Abou-Setta AM, Marks SD, McGavock J. A
systematic review and meta-analysis of exercise interventions in adults with type
1 diabetes. Diabetes Res Clin Pract. 2014;106(3):393-400.

208. Chimen M, Kennedy A, Nirantharakumar K, Pang TT, Andrews R,
Narendran P. What are the health benefits of physical activity in type 1 diabetes
mellitus? A literature review. Diabetologia. 2012;55(3):542-51.

209. Kennedy A, Nirantharakumar K, Chimen M, Pang TT, Hemming K,
Andrews RC, Narendran P. Does exercise improve glycaemic control in type 1
diabetes? A systematic review and meta-analysis. PLoS One.
2013;8(3):e58861.

210. Riddell MC, Gallen IW, Smart CE, Taplin CE, Adolfsson P, Lumb AN,
Kowalski A, Rabasa-Lhoret R, McCrimmon RdJ, Hume C, Annan F, Fournier PA,
Graham C, Bode B, Galassetti P, Jones TW, Millan IS, Heise T, Peters AL, Petz
A, Laffel LM. Exercise management in type 1 diabetes: a consensus statement.
Lancet Diabetes Endocrinol. 2017;pii: S2213-8587(17)30014-1.

211, Tobias DK, Pan A, Jackson CL, O'Reilly EJ, Ding EL, Willett WC, Manson
JE, Hu FB. Body-mass index and mortality among adults with incident type 2
diabetes. N Engl J Med. 2014;370(3):233-44.

212, Bray GA. Medical consequences of obesity. J Clin Endocrinol Metab.
2004;8996:2583-9.

213. Public Health England. Adult obesity and type 2 diabetes. PHE
publications, London; 2014.

214, Taylor R. Pathogenesis of Type 2 diabetes: Tracing the reverse route
from cure to cause. Diabetologia. 2008;51:1781-1789.

215. Anderson JW, Kendall CWC and Jenkins DJA. Importance of Weight

Management in Type 2 Diabetes: Review with Meta-analysis of Clinical Studies.
J Am Coll Nutr. 2003;22(5):331-339.

216. Gregg EW, Chen H, Wagenknecht LE, Clark JM, Delahanty LM, Bantle J,
Pownall HJ, Johnson KC, Safford MM, Kitabchi AE, Pi-Sunyer FX, Wing RR,
Bertoni AG; Look AHEAD Research Group. Association of an intensive lifestyle
intervention with remission of type 2 diabetes. JAMA. 2012;308(23):2489-96

217. Sjostrom L, Peltonen M, Jacobson P, Ahlin S, Andersson-Assarsson J,
Anveden A, Bouchard C, Carlsson B, Karason K, Lonroth H, Naslund |,
Sjostrom E, Taube M, Wedel H, Svensson PA, Sjoholm K, Carlsson LM.
Association of bariatric surgery with long-term remission of type 2 diabetes and
with microvascular and macrovascular complications. JAMA.
2014;311(22):2297-304

218. Bennett WL, Maruthur NM, Singh S, Segal JB, Wilson LM, Chatterjee R,
Marinopoulos SS, Puhan MA, Ranasinghe P, Block L, Nicholson WK, Hutfless
S, Bass EB, Bolen S. Comparative Effectiveness and Safety of Medications for
Type 2 Diabetes: An Update Including New Drugs and 2-Drug Combinations.
Ann Intern Med. 2011;154(9):602-13.

219. Balkau B, Home P, Vincent M, Marre M, Freemantle N. Factors
Associated With Weight Gain in People With Type 2 Diabetes Starting on Insulin.
Diabetes Care. 2014;37(8):2108-13.

220. Emadian A, Andrews RC, England CY, Wallace V, Thompson JL. The
effect of macronutrients on glycaemic control: a systematic review of dietary
randomised controlled trials in overweight and obese adults with type 2 diabetes

79



in which there was no difference in weight loss between treatment groups. Br J
Nutr. 2015;114(10):1656-66.

221. Vitale M, Masulli M, Rivellese AA, Babini AC, Boemi M, Bonora E,
Buzzetti R, Ciano O, Cignarelli M, Cigolini M, Clemente G, Citro G, Corsi L,
Dall'Aglio E, Del Prato S, Di Cianni G, Dolci MA, Giordano C, lannarelli R, lovine
C, Lapolla A, Lauro D, Leotta S, Mazzucchelli C, Montani V, Perriello G, Romano
G, Romeo F, Santarelli L, di Cola RS, Squatrito S, Tonutti L, Trevisan R, Turco
AA, Zamboni C, Riccardi G, Vaccaro O. Influence of dietary fat and
carbohydrate proportions on plasma lipids, glucose control and low-grade
inflammation in patients with type 2 diabetes - The TOASCA.IT Study. Eur J
Nutr. 2016;55(4):1645-51.

222. Horikawa C, Yoshimura Y, Kamada C, Tanaka S, Tanaka S, Matsunaga
S, Hanyu O, Araki A, Ito H, Tanaka A, Ohashi Y, Akanuma Y, Sone H.Is the
Proportion of Carbohydrate Intake Associated with the Incidence of Diabetes
Complications? An Analysis of the Japan Diabetes Complications Studly.
Nutrients. 2017;9(2):E113.

223. Kodama S, Saito K, Tanaka S, Maki M, Yachi 'Y, Sato M, Sugawara A,
Totsuka K, Shimano H, Ohashi Y, Yamada N, Sone H. Influence of fat and
carbohydrate proportions on the metabolic profile in patients with Type 2
diabetes: a meta-analysis. Diabetes Care. 2009;32(5);959-965.

224, Garg A. High-monounsaturated-fat diets for patients with diabetes
mellitus: a meta-analysis. Am J Clin Nutr. 1998;67:577-582S.
225. Brehm B, Lattin B, Summer S, Boback JA, Gilchrist GM, Jandeacek RJ,

D’Alession DA. One-year comparison of a high-monounsaturated fat diet with a
high-carbohydrate diet in Type 2 diabetes. Diabetes Care. 2009;32(2):215-220.
226. Davis NJ, Tomuta N, Schechter C, Isasi CR, Segal-Isaacson CJ, Stein D,
Zonszein J, Wylie-Rosett J. Comparative study of the effects of a one-year
dietary intervention of a low-carbohydrate diet versus a low-fat diet on weight
and glycemic control in Type 2 diabetes. Diabetes Care. 2009;32(7);1147-1152.

227. Cao Y, Mauger D, Pelkman C, Zhao G, Townsend SM, Kris-Etherton PM.
Effects of moderate (MF) versus lower fat (LF) diets on lipids and lipoproteins: a
meta-analysis of clinical trials in subjects with and without diabetes. J Clin
Lipidol. 2009;3(1):19-32.

228. Feinman RD, Pogozelski WK, Astrup A, Bernstein RK, Fine EJ, Westman
EC, Accurso A, Frassetto L, Gower BA, McFarlane Sl, Nielsen JV, Krarup T,
Saslow L, Roth KS, Vernon MC, Volek JS, Wilshire GB, Dahlqgvist A, Sundberg
R, Childers A, Morrison K, Manninen AH, Dashti HM, Wood RJ, Wortman J,
Worm N. Dietary carbohydrate restriction as the first approach in diabetes
management: critical review and evidence base. Nutrition. 2015;31:1-13.

229. Noakes TD, Windt J. Evidence that supports the prescription of low-
carbohydrate high-fat diets: a narrative review. Br J Sports Med.
2017;51(2):133-139.

230. Meng Y, Bai H, Wang S, Li Z, Wang Q, Chen L. Efficacy
of low carbohydrate diet for type 2 diabetes mellitus management: A systematic
review and meta-analysis of randomized controlled trials. Diabetes Res Clin
Pract. 2017;131:124-131.

231. Tay J, Thompson CH, Luscombe-Marsh ND, Wycherley TP, Noakes M,
Buckley JD, Wittert GA, Yancy WS Jr, Brinkworth GD. Effects of an energy-
restricted low-carbohydrate, high unsaturated fat/low saturated fat diet versus a

80



high-carbohydrate, low-fat diet in type 2 diabetes: A 2-year randomized clinical
trial. Diabetes Obes Metab. 2017 Nov 27. doi: 10.1111/dom.13164.

232. Lunn J, Buttriss JL. Review: carbohydrates and dietary fibre. Br Nutr
Found Nutr Bull. 2007;32:21-64.
233. Post RE, Mainous AG, King DE, Simpson KN.  Dietary Fibre for the

Treatment of Type 2 Diabetes Mellitus: A Meta-Analysis. J Am Board Fam Med.
2012;25(1):16-23.

234. Velazquez-Lopez L, Munoz-Torres AV, Garcia-Pena C, Lopez-Alarcon M,
Islas-Andrade S, Escobedo-de la Pena J. Fiber in Diet Is Associated with
Improvement of Glycated Hemoglobin and Lipid Profile in Mexican Patients with
Type 2 Diabetes. J Diabetes Res. 2016;2016:2980406.

23b. Fujii H, lwase M, Okhuma T, Ogata-Kaizu S, Ide H, Kikuchi Y, Idewaki Y,
Joudai T. Hirakawa Y, Uchida K, Sasaki S, Nakamura U, Kitazono T. Impact of
dietary fiber intake on glycemic control, cardiovascular risk factors and chronic
kidney disease in Japanese patients with type 2 diabetes mellitus: the Fukuoka
Diabetes Registry. Nutr J. 2013;12:159.

236. Barlow GM, Yu A, Mathur R. Role of the Gut Microbiome in Obesity and
Diabetes Mellitus. Nutr Clin Pract. 2015;30(6):787-97.
237 . Hartstra AV, Bouter KE, Backhed F, Nieuwdorp M. Insights into the role

of the microbiome in obesity and type 2 diabetes. Diabetes Care.
2015;38(1):159-65

238. Mitsou EK, Kakali A, Antonopoulou S, Mountzouris KC, Yannakoulia M,
Panagiotakos DB, Kyriacou A. Adherence to the Mediterranean diet is
associated with the gut microbiota pattern and gastrointestinal characteristics in
an adult population. Br J Nutr. 2017;117(12):1645-1655

239. De Filippis F, Pellegrini N, Vannini L, Jeffery IB, La Storia A, Laghi L,
Serrazanetti DI, Di Cagno R, Ferrocino |, Lazzi C, Turroni S, Cocolin L, Brigidi P,
Neviani E, Gobbetti M, O'Toole PW, Ercolini D. High-level adherence to a
Mediterranean diet beneficially impacts the gut microbiota and associated
metabolome. Gut. 2016;65(11):1812-1821

240. Augustin LS, Kendall CW, Jenkins DJ, Willett WC, Astrup A, Barclay AW,
Bjorck |, Brand-Miller JC, Brighenti F, Buyken AE, Ceriello A, La Vecchia C,
Livesey G, Liu S, Riccardi G, Rizkalla SW, Sievenpiper JL, Trichopoulou A,
Wolever TM, Baer-Sinnott S, Poli A. Glycemic index, glycemic load and glycemic
response: An International Scientific Consensus Summit from the International
Carbohydrate Quality Consortium (ICQC). Nutr Metab Cardiovasc Dis. 2015
Sep;25(9):795-815.

241, Wang Q, Xia W, Zhao Z, Zhang H. Effects comparison between low
glycemic index diets and high glycemic index diets on HbA1c and fructosamine
for patients with diabetes: A systematic review and meta-analysis. Prim Care
Diabetes. 2015;9(5):362-9.

242, Ma'Y, Olendzki B, Merriam PA, Chiriboga DE, Culver AE, Li W, Hebert
JR, Ockene IS, Griffith JA, Pagoto SL. A randomized clinical trail comparing
low-glycemic index versus ADA dietary education among individuals with type 2
diabetes. Nutrition. 2008;24(1):45-56.

243. Visek J, Lacigova S, Cechurova D, Rusavy Z. Comparison of a low-
glycemic index vs standard diabetic diet. Biomed Pap Med Fac Univ Palacky
Olomouc Czech Repub. 2014;158(1):112-6.

81



244, Bergenstal R, Johnson M, Powers M, Wynne A, Vlajnic A, Hollander P,
Rendell M. Adjust to target in Type 2 diabetes. Comparison of a simple
algoritnm with carbohydrate counting for adjustment of mealtime insulin glulisine.
Diabetes Care. 2008;31(7);1305-1310.

245. Macleod J, Franz MJ, Handu D, Gradwell E, Brown C, Evert A, Reppert
A, Robinson M. Academy of Nutrition and Dietetics Nutrition Practice Guideline
for Type 1 and Type 2 Diabetes in Adults: Nutrition Intervention Evidence
Reviews and Recommendations. J Acad Nutr Diet. 2017:52212-
2672(17):30333-7.

246. Conn VS, Hafdahl AR, Mehr DR, LeMaster JW, Brown SA, Nielsen PJ.
Metabolic effects of interventions to increase exercise in adults with Type 2
diabetes. Diabetologia. 2007;50:913-9211.

247 . Rohling M, Herder C, Roden M, Stemper T, Mussig K. Effects of Long-
Term Exercise Interventions on Glycaemic Control in Type 1 and Type 2
Diabetes: a Systematic Review. Exp Clin endocrinol Diabetes. 2016;124(8):487 -
94.

248. Nerat T, Locatelli I, Kos M. Type 2 diabetes: cost-effectiveness of
medication adherence and lifestyle interventions. Patient Prefer Aherence.
2016;10:2039-49.

249, Yang Z, Scott CA, Mao C, Tang J, Farmer AJ. Resistance Exercise
Versus Aerobic Exercise for Type 2 Diabetes: A Systematic Review and Meta-
Analysis. Sports Med. 2014,;44(4):487-99.

250. Liubaoerijijn Y, Terada T, Fletcher K, Boule NG. Effects of aerobic
exercise intensity of glycaemic control in type 2 diabetes: a meta-analysis of
head-to-head randomised trials. Acta Diabetol. 2016;53(5):769-81.

251. Schwingshackl L, Missbach B, Dias S, Konig J, Hoffmann G. Impact of
different training modalities on glycaemic control and blood lipids in patients with
type 2 diabetes: A systematic review and network meta-analysis. Diabetologia.
2014;57(9):1789-97.

252. McCarthy M, Edwardson CL, Davies MJ, Henson J, Gray L, Khunti

K, Yates T. Change in Sedentary Time, Physical Activity, Bodyweight, and
HbA1c in High-Risk Adults. Med Sci Sports Exerc. 2017;49(6):1120-1125.
253. Dempsey PC, Larsen RN, Sethi P, Sacre JW, Straznicky NE, Cohen ND,
Cerin E, Lambert GW, Owen N, Kingwell BA, Dunstan DW. Benefits for type 2

diabetes of interrupting prolonged sitting with brief bouts of light walking or
simple resistance activities. Diabetes Care. 2016;39:964-972.

254, Gaudet-Savard T, Ferland A, Broderick TL, Garneau C, Trembaly A,
Nadeau A, Poirier P. Safety and magnitude of changes in blood glucose levels
following exercise performed in the fasted and the postprandial state in men
with Type 2 diabetes. Eur J Cardiovasc Prev Rehabil. 2007;14(6):831-6.

255, Chacko, E. Exercising Tactically for Taming Post-Meal Glucose Surges.
Scientifica. 2016;ID404717.
256. Nagi D, Gallen | on behalf of the Association of Clinical Diabetologists

Committee. ABCD position statement on physical activity and exercise in
diabetes. Pract Diab Int. 2010;27(4):158-163.

257. Emerging Risk Factors Collaboration; Sarwar N, Gao P, Seshasai SR,
Gobin R, Kaptoge S, Di Angelantonio E, Ingelsson E, Lawlor DA, Selvin E,
Stampfer M, Stehouwer CD, Lewington S, Pennells L, Thompson A, Sattar N,
White IR, Ray KK, Danesh J. Diabetes mellitus, fasting blood glucose

82



concentration, and risk of vascular disease: a collaborative meta-analysis of 102
prospective studies. Lancet. 2010;375:2215-2222.

258. Van Horn L, McCoin M, Kris-Etherton PM, Burke F, Carson JA,
Champagne CM, Karmally W, Sikand G. The evidence for dietary prevention and
treatment of cardiovascular disease. J Am Diet Assoc. 2008;108:287-331.

259. Rees K, DyakovaM, Ward K, Thorogood M, Brunner E. Dietary advice for
reducing cardiovascular risk. Cochrane Database Syst Rev.
2013;(3):CD002128.

260. Look AHEAD Research Group, Wing RR. Long-term effects of a lifestyle
intervention on weight and cardiovascular risk factors in individuals with Type 2
diabetes mellitus: four-year results of the Look AHEAD trial. Arch Intern Med.
2010;170(17);1566-75.

261. Catapano AL, Graham |, De Backer G, Wiklund O, Chapman MJ, Drexel
H, Hoes AW, Jennings CS, Landmesser U, Pedersen TR, Reiner Z, Riccardi G,
Taskinen MR, Tokgozoglu L, Verschuren WM, Vlachopoulos C, Wood DA,
Zamorano JL; Authors/Task Force Members. 2016 ESC/EAS Guidelines for the
Management of Dyslipidaemias. Eur Heart J. 2016;37(39):2999-3058.

262. Rydén L, Grant PJ, Anker SD, Berne C, Cosentino F, Danchin N, Deaton
C, Escaned J, Hammes HP, Huikuri H, Marre M, Marx N, Mellbin L, Ostergren J,
Patrono C, Seferovic P, Uva MS, Taskinen MR, Tendera M, Tuomilehto J,
Valensi P, Zamorano JL; ESC Committee for Practice Guidelines (CPG),
Zamorano JL, Achenbach S, Baumgartner H, Bax JJ, Bueno H, Dean V, Deaton
C, Erol C, Fagard R, Ferrari R, Hasdai D, Hoes AW, Kirchhof P, Knuuti J, Kolh P,
Lancellotti P, Linhart A, Nihoyannopoulos P, Piepoli MF, Ponikowski P, Sirnes
PA, Tamargo JL, Tendera M, Torbicki A, Wijns W, Windecker S; Document
Reviewers, De Backer G, Sirnes PA, Ezquerra EA, Avogaro A, Badimon L,
Baranova E, Baumgartner H, Betteridge J, Ceriello A, Fagard R, Funck-Brentano
C, Gulba DC, Hasdai D, Hoes AW, Kjekshus JK, Knuuti J, Kolh P, Lev E, Mueller
C, Neyses L, Nilsson PM, Perk J, Ponikowski P, Reiner Z, Sattar N, Schachinger
V, Scheen A, Schirmer H, Stromberg A, Sudzhaeva S, Tamargo JL, Viigimaa M,
Vlachopoulos C, Xuereb RG. The Task Force on diabetes, pre-diabetes, and
cardiovascular diseases of the European Society of Cardiology(ESC) and
developed In collaboration with the European Association for the Study of
Diabetes (EASD). Eur Heart J. 2013;34:3035-3087.

263. Joint British Societies' consensus recommendations for the prevention of
cardiovascular disease (JBS3). Heart. 2014;100 Suppl 2:ii1-ii67.
264. National Institute for Health and Care Excellence. Lipid modification:

Cardiovascular risk assessment and the modification of blood lipids for the
primary and secondary prevention of cardiovascular disease. CG181. London,
NICE; 2014.

265. Sacks FM, Lichtenstein AH, Wu JHY, Appel LJ, Creager MA, Kris-
Etherton PM, Miller M, Rimm EB, Rudel LL, Robinson JG, Stone NJ, Van Horn
LV; American Heart Association. Dietary Fats and Cardiovascular Disease: A
Presidential Advisory From the American Heart Association. Circulation.
2017;136(3):e1-e23

2606. Mozaffarian D.The great fat debate: taking the focus off saturated fat. J
Am Diet Assoc. 2011;111(5):665-6

83



207. Micha R, Mozaffarian D.Saturated fat and cardiometabolic risk factors,
coronary heart disease, stroke, and diabetes: a fresh look at the evidence.
Lipids. 2010;45(10):893-905.

268. de Souza RJ, Mente A, Maroleanu A, Cozma Al, Ha V, Kishibe T, Uleryk
E, Budylowski P, Schunemann H, Beyene J, Anand SS. Intake of saturated and
trans unsaturated fatty acids and risk of all cause mortality, cardiovascular
disease, and type 2 diabetes: systematic review and meta-analysis of
observational studies. BMJ. 2015;351:h3978.

269. Siri-Tarino PW, Sun Q, Hu FB, Krauss RM. Meta-analysis of prospective
cohort studies evaluating the association of saturated fat with cardiovascular
disease. Am J Clin Nutr. 2010;91(3):535-46

270. Chowdhury R, Warnakula S, Kunutsor S, Crowe F, Ward HA, Johnson L,
Franco OH, Butterworth AS, Forouhi NG, Thompson SG, Khaw KT, Mozaffarian
D, Danesh J, Di Angelantonio E. Association of dietary, circulating, and
supplement fatty acids with coronary risk: a systematic review and meta-
analysis. Ann Intern Med. 2014;160(6):398-406.

271, Hooper L, Martin N, Abdelhamid A, Davey Smith G. Reduction in
saturated fat intake for cardiovascular disease. Cochrane Database Syst Rev.
2015;6:CD0O11737.

272, British Dietetic Association and Diabetes UK (2015). Policy statement:
Dietary fat consumption in the management of Type 2 diabetes.
https://www.diabetes.org.uk/dietary-fat

273. Dehghan M, Mente A, Zhang X, Swaminathan S, Li W, Mohan V, Igbal R,
Kumar R, Wentzel-Viljoen E, Rosengren A, Amma LI, Avezum A, Chifamba J,
Diaz R, Khatib R, Lear S, Lopez-Jaramillo P, Liu X, Gupta R, Mohammadifard N,
Gao N, Oguz A, Ramli AS, Seron P, Sun'Y, Szuba A, Tsolekile L, Wielgosz A,
Yusuf R, Hussein Yusufali A, Teo KK, Rangarajan S, Dagenais G, Bangdiwala S,
Islam S, Anand SS, Yusuf S; Prospective Urban Rural Epidemiology (PURE)
study investigators. Associations of fats and carbohydrate intake with
cardiovascular disease and mortality in 18 countries from five continents (PURE):
a prospective cohort study. Lancet. 2017;390(10107):2050-2062.

274, Ramsden CE, Hibbeln JR, Majchrzak SF, Davis JM. N-6 Fatty acid-
specific and mixed polyunsaturated dietary interventions have different effects
on CHD risk: a meta-analysis of randomised controlled trials. Br J Nutr.
2010;104 (11): 1586-600.

275. Al-Khudairy L,Hartley L, Clar C, FlowersN,Hooper L, Rees K. Omega 6
fatty acids for the primary prevention of cardiovascular disease. Cochrane
Database Syst Rev. 2015;(11):CD011094.

276. Delgado-Lista J, Perez-Martinez P, Lopez-Miranda J, Perez-Jimenez F
.Long chain omega-3 fatty acids and cardiovascular disease: a systematic
review. Br J Nutr. 2012;107 Suppl 2:5201-13.

277, Breslow JL. n-3 fatty acids and cardiovascular disease. Am J Clin Nutr.
2006; 83(Suppl):1477-1482.
278. Burr ML, Fehily AM, Gilber JF, Rogers S, Holliday RM, Sweetnam PM,

Elwood PC, Deadman NM. Effects of changes in fat, fish and fibre intakes on
death and myocardial reinfarction: Diet and Reinfarction Trial (DART). Lancet.
1989;2(8666):757-761.

279. De Luis SA, Conde R, Aller R, Izaola O, Gonzalez Sagrado M, Perez
Castrillon JL, Duenas A, Romero E. Effect of omega-3 fatty acids on

84


https://www.diabetes.org.uk/dietary-fat

cardiovascular risk factors in patients with Type 2 diabetes and
hypertriglyceridemia: an open study. Eur Rev Med Pharmacol Sci. 2009;13;51-
55.

280. Hartweg J, Perera R, Montori VM, Dinneen S, Neil HA, Farmer A.
Omega-3 polyunsaturated fatty acids (PUFA) for Type 2 diabetes mellitus.
Cochrane Database Systematic Rev. 2008;(1):CD003205.

281. Wen YT, Dai JH, Gao Q . Effects of Omega-3 fatty acid on major
cardiovascular events and mortality in patients with coronary heart disease: a
meta-analysis of randomized controlled trials. Nutr Metab Cardiovasc Dis.
2014;24(5):470-5.

282. Rizos EC1, Ntzani EE, Bika E, Kostapanos MS, Elisaf MS. Association
between omega-3 fatty acid supplementation and risk of major cardiovascular
disease events: a systematic review and meta-analysis. JAMA.
2012;308(10):1024-33.

283. Aung T, Haynes R, Barton J, Cox J, Murawska A, Murphy K, Lay M,
Armitage J, Bowman L; ASCEND Study Collaborative Group. Cost-effective
recruitment methods for a large randomised trial in people with diabetes: A
Study of Cardiovascular Events iN Diabetes (ASCEND). Trials. 2016;17(1):286.

284. Pan A, Chen M, Chowdhury R, Wu JH, Sun Q, Campos H, Mozaffarian
D, Hu FB. a-Linolenic acid and risk of cardiovascular disease: a systematic
review and meta-analysis. Am J Clin Nutr. 2012;96(6):1262-73.

285. dos Santos AL, Weiss T, Duarte CK3, Gross JL, de Azevedo MJ,
Zelmanovitz T. Dietary fat composition and cardiac events in patients with type 2
diabetes. Atherosclerosis. 2014;236(1):31-8.

286. Mozaffarian D, Aro A, Willet WC. Health effects of trans- fatty acids:
experimental and observational evidence. Eur J Clin Nutr. 2009;63(2):S5-521.
287 . Gayet-Boyer C, Tenenhaus-Aziza F, Prunet C, Marmonier C, Malpuech-

Brugere C, Lamarche B, Chardigny JM. Is there a linear relationship between
the dose of ruminant trans-fatty acids and cardiovascular risk markers in healthy
subjects: results from a systematic review and meta-regression of randomised
clinical trials. Br J Nutr. 2014;112(12):1914-22,

288. Aaron KJ, Sanders PW. Role of dietary salt and potassium intake in
cardiovascular health and disease: a review of the evidence. Mayo Clin Proc.
2013;88(9):987-95.

289. He FJ, MacGregor GA. Salt reduction lower cardiovascular risk: meta-
analysis of outcome trials. Lancet. 2011; 378(9789):380-2.

290. Scientific Advisory Committee on Nutrition and Health. Salt and health.
SACN. 2003; London: TSO.

291. Mente A, O'Donnell M, Rangarajan S, Dagenais G, Lear S, McQueen M,
Diaz R, Avezum A, Lopez-Jaramillo P, Lanas F, LiW, Lu Y, Yi S, Rensheng L,
Igbal R, Mony P, Yusuf R, Yusoff K, Szuba A, Oguz A, Rosengren A, Bahonar A,
Yusufali A, Schutte AE, Chifamba J, Mann JF, Anand SS, Teo K, Yusuf S;
PURE, EPIDREAM and ONTARGET/TRANSCEND Investigators. Associations of
urinary sodium excretion with cardiovascular events in individuals with and
without hypertension: a pooled analysis of data from four studies. Lancet.
2016;388(10043):465-75

292, He FJ, MacGregor GA. Reducing population salt intake: time for global
action. J Clin Hypertens (Greenwich). 2015;17(1):10-3.

85



293. Siervo M, Lara J, Chowdhury S, Ashor A, Oggioni C, Mathers JC. Effects
of the Dietary Approach to Stop Hypertension (DASH) diet on cardiovascular risk
factors: a systematic review and meta-analysis. Br J Nutr. 2015;113(1):1-15.

294, Vollmer WM, FM, Ard J, Appel LJ,Bray GA, Simons-Morton DG, Conlin
PR,Svetkey LP, Erlinger TP, Moore TJ, Karanja N; DASH-Sodium Trial
Collaborative Research Group. Effects of diet and sodium intake on blood
pressure: sub-group analysis of the DASH-sodium trial. Ann Intern Med.
2001;135:1019-1028

295. Saneei P, Salehi-Abargouei A, Esmaillzadeh A, Azadbakht L. Influence of
Dietary Approaches to Stop Hypertension (DASH) diet on blood pressure: a
systematic review and meta-analysis on randomized controlled trials. Nutr
Metab Cardiovasc Dis. 2014;24(12):1253-61.

296. Azadbakht L, Fard NR, Karimi M, Baghaei MH, Surkan PJ, Rahimi M,
Esmaillzadeh A, Willett WC. Effects of the Dietary Approaches to Stop
Hypertension (DASH) eating plan on cardiovascular risks among type 2 diabetic
patients: a randomized crossover clinical trial. Diabetes Care. 2011;34(1):55-7.

297. Salehi-Abargouei A, Maghsoudi Z, Shirani F, Azadbakht L. Effects of
Dietary Approaches to Stop Hypertension (DASH)-style diet on fatal or nonfatal
cardiovascular diseases--incidence: a systematic review and meta-analysis on
observational prospective studies. Nutrition. 2013;29(4):611-8.

298. Sofi F, Abbate R, Gensini GF, Casini A. Accruing evidence on benefits of
adherence to the Mediterranean diet on health: an updated systematic review
and meta-analysis. Am J Clin Nutr. 2010;92(5):1189-96.

299. Hodge AM, English DR, ltsiopoulos C, O'Dea K, Giles GG. Does a
Mediterranean diet reduce the mortality risk associated with diabetes: evidence
from the Melbourne Collaborative Cohort Study. Nutr Metab Cardiovasc Dis.
2011;21(9):733-9.

300. Tong TY, Wareham NJ, Khaw KT, Imamura F, Forouhi NG.Prospective
association of the Mediterranean diet with cardiovascular disease incidence and
mortality and its population impact in a non-Mediterranean population: the EPIC-
Norfolk study. BMC Med. 2016;14(1):135.

301. Estruch R, Ros E, Salas-Salvad¢ J et al. Primary prevention of
cardiovascular disease with a Mediterranean diet. N Engl J Med.
2013;368:1279-90.

302. Martinez-Gonzalez MA, Salas-Salvado J, Estruch R et al. Benefits of the
Mediterranean Diet: insights from the PREDIMED Study. Progress Cardiovasc
Dis. 2015;58:50-60.

308. The Look AHEAD Research Group. Cardiovascular Effects of Intensive
Lifestyle Intervention in Type 2 Diabetes. New Engl J Med. 2013;369(2):145-
154,

304. Mozaffarian D. Dietary and Policy Priorities for Cardiovascular Disease,
Diabetes, and Obesity: A Comprehensive Review. Circulation. 2016;133(2):187-
225.

305. Sauder KA, McCrea CE, Ulbrecht JS, Kris-Etherton PM, West SG.
Effects of pistachios on the lipid/lipoprotein profile, glycemic control,
inflammation, and endothelial function in type 2 diabetes: A randomized trial.
Metabolism. 2015;64(11):1521-9.

3086. Buil-Cosiales P, Zazpe |, Toledo E, Corella D, Salas-Salvado J, Diez-
Espino J, Ros E1, Fernandez-Creuet Navajas J, Santos-Lozano JM1, Arés F,

86



Fiol M1, Castaner O, Serra-Majem L, Pint6 X, Lamuela-Raventés RM, Marti A,
Basterra-Gortari FJ, Sorli JV, Verdu-Rotellar JM, Basora J, Ruiz-Gutierrez V,
Estruch R, Martinez-Gonzalez MA. Fiber intake and all-cause mortality in the
Prevencion con Dieta Mediterranea (PREDIMED) study. Am J Clin Nutr.
2014;100(6):1498-507 .

307. Sauder KA, McCrea CE, Ulbrecht JS, Kris-Etherton PM, West SG.
Pistachio nut consumption modifies systemic hemodynamics, increases heart
rate variability, and reduces ambulatory blood pressure in well-controlled type 2
diabetes: a randomized trial. J Am Heart Assoc. 2014;3(4). pii: e000873.

308. Wang X, Ouyang Y, Liu J, Zhu M, Zhao G, Bao W, Hu FB. Fruit and
vegetable consumption and mortality from all causes, cardiovascular disease,
and cancer: systematic review and dose-response meta-analysis of prospective
cohort studies. BMJ. 2014;349:g4490.

309. Hartley L, Igbinedion E, Holmes J, Flowers N, Thorogood M, Clarke A,
Stranges S, Hooper L, Rees K. Increased consumption of fruit and vegetables
for the primary prevention of cardiovascular diseases. Cochrane Database Syst
Rev. 2013;(6):CD009874.

310. Abete |, Romaguera D, Vieira AR, Lopez de Munain A, Norat T.
Association between total, processed, red and white meat consumption and all-
cause, CVD and IHD mortality: a meta-analysis of cohort studies. Br J Nutr.
2014;112(5):762-75.

311. Diez-Espino J, Basterra-Gortari FJ, Salas-Salvadé J, Buil-Cosiales P,
Corella D, Schroder H, Estruch R, Ros E7, Gomez-Gracia E, Ards F, Fiol M,
Lapetra J, Serra-Majem L, Pint6 X, Babio N, Quiles L, Fito M, Marti A, Toledo E;
PREDIMED Investigators. Egg consumption and cardiovascular disease
according to diabetic status: The PREDIMED study. Clin Nutr. 2016;pii: S0261-
5614(16)30141-8.

312. Fuller NR, Sainsbury A, Caterson ID, Markovic TP. Egg Consumption and
Human Cardio-Metabolic Health in People with and without Diabetes. Nutrients.
2015;7(9):7399-420.

3138. Fuller NR, Caterson ID, Sainsbury A1, Denyer G, Fong M1, Gerofi J,
Bagleh K, Wiliams KH, Lau NS, Markovic TP.The effect of a high-egg diet on
cardiovascular risk factors in people with type 2 diabetes: the Diabetes and Egg
(DIABEGG) study-a 3-mo randomized controlled trial. Am J Clin Nutr.
2015;101(4):705-13.

314. Threapleton DE, Greenwood DC, Evans CE, Cleghorn CL, Nykjaer C,
Woodhead C, Cade JE, Gale CP, Burley VJ. Dietary fibre intake and risk of
cardiovascular disease: systematic review and meta-analysis. BMJ.
2013;347:16879.

315. Tanaka S1, Yoshimura Y, Kamada C, Tanaka S, Horikawa C, Okumura
R, Ito H, Ohashi Y, Akanuma Y, Yamada N, Sone H; Japan Diabetes
Complications Study Group. Intakes of dietary fiber, vegetables, and fruits and
incidence of cardiovascular disease in Japanese patients with type 2 diabetes.
Diabetes Care. 2013;36(12):3916-22.

316. Burger KN, Beulens JW, van der Schouw YT, Sluijs |, Spijkerman AM,
Sluik D, Boeing H, Kaaks R, Teucher B, Dethlefsen C, Overvad K, Tjgnneland A,
Kyra C, Barricarte A, Bendinelli B, Krogh V, Tumino R, Sacerdote C, Mattiello A,
Nilsson PM, Orho-Melander M, Rolandsson O, Huerta JM, Crowe F, Allen N,

87



Nothlings U. Dietary fiber, carbohydrate quality and quantity, and mortality risk of
individuals with diabetes mellitus. PLoS One. 2012;7(8):e43127.

317. Cushman WC. Alcohol Consumption and Hypertension. J Clin
Hypertens. 2001;3:166-170.
318. Sesso HD, Cook NR, Buring JE, Manson JE, Gaziano JM. Alcohol

consumption and the risk of hypertension in women and men. Hypertension.
2008;51:1080-1087.

319. Huang C, Zhan J, Liu YJ, Li DJ, Wang SQ, He QQ. Association between
alcohol consumption and risk of cardiovascular disease and all-cause mortality
in patients with hypertension: a meta-analysis of prospective cohort studies.
Mayo Clin Proc. 2014;89(9):1201-10.

320. Howard AA, Arnsten JH, Gourevitch MN. Effect of alcohol consumption
on diabetes mellitus: a systematic review. Ann Intern Med. 2004;140(3):211-9.
321. Gepner Y, Golan R, Harman-Boehm [, Henkin Y, Schwarzfuchs D, Shelef

I, Durst R, Kovsan J, Bolotin A, Leitersdorf E, Shpitzen S, Balag S, Shemesh E,
Witkow S, Tangi-Rosental O, Chassidim VY, Liberty IF, Sarusi B, Ben-Avraham S,
Helander A, Ceglarek U, Stumvoll M, BlUher M, Thiery J, Rudich A, Stampfer
MJ, Shai . Effects of Initiating Moderate Alcohol Intake on Cardiometabolic Risk
in Adults With Type 2 Diabetes: A 2-Year Randomized, Controlled Trial. Ann
Intern Med. 2015;163(8):569-79.

322. Baker W, Baker E and Coleman C. The effect of plant sterols or stanols
on lipid parameters in patients with Type 2 diabetes: A meta-analysis. Diabetes
Res Clin Pract. 2009;84;33-37.

323. Gylling H, Plat J, Turley S, Ginsberg HN, Ellegérd L, Jessup W, Jones PJ,
LGtjohann D, Maerz W, Masana L, Silbernagel G, Staels B, Borén J, Catapano
AL, De Backer G, Deanfield J, Descamps OS, Kovanen PT, Riccardi G,
Tokgdzoglu L, Chapman MJ; European Atherosclerosis Society Consensus
Panel on Phytosterols. Plant sterols and plant stanols in the management of
dyslipidaemia and prevention of cardiovascular disease. Atherosclerosis.
2014,;232(2):346-60.

324. de Jong A, Plat J, Lutjohann, Mensink RP. Effects of long-term plant
sterol or stanol ester consumption on lipid and lipoprotein metabolism in
subjects on statin treatment. Br J Nutr. 2008;100;937-941.

325. Feldstein AC, Nichols G, Smith DH, Stevens VJ, Bachman K, Rosales
AG, Perrin N. Weight change in diabetes and blood pressure control. Diabetes
Care. 2008;31:1960-1965.

326. Look AHEAD Research Group., Gregg EW, Jakicic JM, Blackburn G,
Bloomaquist P, Bray GA, Clark JM, Coday M, Curtis JM, Egan C, Evans M,
Foreyt J, Foster G, Hazuda HP, Hill JO, Horton ES, Hubbard VS, Jeffery RW,
Johnson KC, Kitabchi AE, Knowler WC, Kriska A, Lang W, Lewis CE, Montez
MG, Nathan DM, Neiberg RH, Patricio J, Peters A, Pi-Sunyer X, Pownall H,
Redmon B, Regensteiner J, Rejeski J, Ribisl PM, Safford M, Stewart K, Trence
D, Wadden TA, Wing RR, Yanovski SZ. Association of the magnitude of weight
loss and changes in physical fitness with long-term cardiovascular disease
outcomes in overweight or obese people with type 2 diabetes: a post-hoc
analysis of the Look AHEAD randomised clinical trial. Lancet Diabetes
Endocrinol. 2016;4(11):913-921.

327. Thomas D, Elliott EJ, Naughton GA. Exercise for Type 2 diabetes
mellitus. Cochrane Database Syst Rev. 2006;(3):CD002968.

88



328. Becker E, Boreham R, Chaudhury M, Craig R, Deverill C, Doyle M, Erens
B, Falaschetti E, Fuller E, Hills A, Hirani V, Jotangia D, Mindell J, Natarajan L,
Stamatakis E, Wardle H, Zaninotto P. Health Survey for England 2004. The
health of minority ethnic groups. Sproston K, Mindell J, Eds. London, Joint
Health Surveys Unit, National Centre for Social Research, Department of
Epidemiology and Public Health at the Royal Free and University College
Medical School, 2006.

329. Creamer J, Attridge M, Ramsden M, Cannings-John R, Hawthorne K.
Culturally appropriate health education for Type 2 diabetes in ethnic minority
groups: an updated Cochrane Review of randomized controlled trials. Diabetic
Medicine. 2016;33:169-183.

330. Wilson C, Alam R, Latif S, Knighting K, Williamson S, Beaver K. Patient
access to healthcare services and optimisation of self-management for ethnic
minority populations living with diabetes: a systematic review. Health Soc Care
Community 2012;20:1-19.

331. Lanting LC, Joung IM, Mackenbach JP, Lamberts SW, Bootsma AH.
Ethnic differences in mortality, end-stage complications, and quality of care
among diabetic patients: a review. Diabetes Care. 2005;28:2280-2288.

332. Norris SL, Engelgau MM, Narayan KM. Effectiveness of self-management
training in type 2 diabetes: a systematic review of randomized controlled trials.
Diabetes Care. 2001;24:561-587.

333. Coonrod BA, Betschart J, Harris MI. Frequency and determinants of
diabetes patient education among adults in the U.S. population. Diabetes Care.
1994;17:852-858.

334. Wierenga ME, Wuerthrich KL. Diabetes program attrition: differences
between two cultural groups. Health Val. 1995;19:9.

335. The Office of Minority Health. What is cultural competency. Sciences
USDoHaH, Ed.; 2013.

336. Sohal T, Sohal P, King-Shier KM, Khan NA. Barriers and Facilitators for
Type-2 Diabetes Management in South Asians: A Systematic Review. PLoS
ONE. 2015;10:e0136202.

337. Chlebowy DO, Hood S, LaJoie AS. Facilitators and barriers to self-
management of type 2 diabetes among urban African American adults: focus
group findings. Diabetes Educ. 2010;36:897-905.

338. Miller ST, Marolen K. Physical activity-related experiences, counseling
expectations, personal responsibility, and altruism among urban African
American women with type 2 diabetes. Diabetes Educ. 2012;38:229-235.

339. Ram J, Selvam S, Snehalatha C, Nanditha A, Simon M, Shetty AS,
Godsland IF, Johnston DG, Ramachandran A. Improvement in diet habits,
independent of physical activity helps to reduce incident diabetes among
prediabetic Asian Indian men. Diab Res Clin Pract. 2014;106:491-495.

340. Sattin RW, Williams LB, Dias J, Garvin JT, Marion L, Joshua TV, Kriska A,
Kramer MK, Narayan KM. Community Trial of a Faith-Based Lifestyle
Intervention to Prevent Diabetes Among African-Americans. J Community
Health. 2016;41:87-96.

89



341. Yeh MC, Heo M, Suchday S, Wong A, Poon E, Liu G, Wylie-Rosett J.
Translation of the Diabetes Prevention Program for diabetes risk reduction in
Chinese immigrants in New York City. Diabet Medicine. 2016;33:547-551.

342. Bhopal RS, Douglas A, Wallia S, Forbes JF, Lean ME, Gill JM, McKnight
JA, Sattar N, Sheikh A, Wild SH, Tuomilehto J, Sharma A, Bhopal R, Smith JB,
Butcher |, Murray GD. Effect of a lifestyle intervention on weight change in south
Asian individuals in the UK at high risk of type 2 diabetes: a family-cluster
randomised controlled trial. Lancet Diab Endocrinol. 2014;2:218-227.

343. Samuel-Hodge CD, Johnson CM, Braxton DF, Lackey M. Effectiveness
of Diabetes Prevention Program translations among African Americans. Obes
Rev. 2014;15 Suppl 4:107-124.

344, Wingo BC, Carson TL, Ard J. Differences in weight loss and health
outcomes among African Americans and whites in multicentre trials. Obes Rev.
2014;15 Suppl 4:46-61.

345. Admiraal WM, Vlaar EM, Nierkens V, Holleman F, Middelkoop BJ,
Stronks K, van Valkengoed IG: Intensive lifestyle intervention in general practice
to prevent type 2 diabetes among 18 to 60-year-old South Asians. 1-year
effects on the weight status and metabolic profile of participants in a
randomized controlled trial. PLoS ONE. 2013;8:e68605.

346. Hsu WC, Lau KH, Matsumoto M, Moghazy D, Keenan H, King GL.
Improvement of insulin sensitivity by isoenergy high carbohydrate traditional
Asian diet: a randomized controlled pilot feasibility study. PLoS ONE.
2014;9:e106851.

347. Shyam S, Arshad F, Abdul Ghani R, Wahab NA, Safii NS, Nisak MY,
Chinna K, Kamaruddin NA. Low glycaemic index diets improve glucose
tolerance and body weight in women with previous history of gestational
diabetes: a six months randomized trial. Nutr J. 2013;12:68.

348. Boltri JM, Davis-Smith M, Okosun IS, Seale JP, Foster B. Translation of
the National Institutes of Health Diabetes Prevention Program in African
American churches. J Nati Med Assoc. 2011;103:194-202.

349. Gutierrez J, Devia C, Weiss L, Chantarat T, Ruddock C, Linnell J, Golub
M, Godfrey L, Rosen R, Calman N. Health, community, and spirituality:
evaluation of a multicultural faith-based diabetes prevention program. Diabetes
Educ. 2014;40:214-222,

350. Attridge M, Creamer J, Ramsden M, Cannings-John R, Hawthorne K.
Culturally appropriate health education for people in ethnic minority groups with
type 2 diabetes mellitus. Cochrane Database Syst Rev. 2014;(9):CD006424.

351. Baradaran HR, Knill-dones RP, Walllia S, Rodgers A. A controlled trial of
the effectiveness of a diabetes education programme in a multi-ethnic
community in Glasgow [ISRCTN28317455]. BMC Public Health. 2006;6:134.

352. O'Hare JP, Raymond NT, Mughal S, Dodd L, Hanif W, Ahmad Y, Mishra
K, Jones A, Kumar S, Szczepura A, Hillhouse EW, Barnett AH, Group US.
Evaluation of delivery of enhanced diabetes care to patients of South Asian
ethnicity: the United Kingdom Asian Diabetes Study (UKADS). Diabet Med.
2004;21:1357-1365.

90



353. Bellary S, O'Hare JP, Raymond NT, Gumber A, Mughal S, Szczepura A,
Kumar S, Barnett AH, Group US. Enhanced diabetes care to patients of south
Asian ethnic origin (the United Kingdom Asian Diabetes Study): a cluster
randomised controlled trial. Lancet. 2008;371:1769-1776.

354. Hawthorne K, Tomlinson S. One-to-one teaching with pictures--flashcard
health education for British Asians with diabetes. Br J Gen Pract. 1997;47:301-
304.

355. Ricci-Cabello |, Ruiz-Perez |, Rojas-Garcia A, Pastor G, Rodriguez-
Barranco M, Goncalves DC. Characteristics and effectiveness of diabetes self-
management educational programs targeted to racial/ethnic minority groups: a
systematic review, meta-analysis and meta-regression. BMC Endocrine Disord
2014;14:60.

356. Nam S, Janson SL, Stotts NA, Chesla C, Kroon L. Effect of culturally
tailored diabetes education in ethnic minorities with type 2 diabetes: a meta-
analysis. J Cardiovasc Nurs. 2012;27:505-518.

357. Bravis V, Hui E, Salinh S, Mehar S, Hassanein M, Devendra D. Ramadan
Education and Awareness in Diabetes (READ) programme for Muslims with Type
2 diabetes who fast during Ramadan. Diabet Med. 2010;27:327-331.

358. Anhmedani MY, Haque MS, Basit A, Fawwad A, Alvi SF. Ramadan
Prospective Diabetes Study: the role of drug dosage and timing alteration, active
glucose monitoring and patient education. Diabet Med. 2012;29:709-715.

359. Khunti K, Alsifri S, R. Aronson, Cigrovski Berkovi'c M, Enters-Weijnen C,
Forsén T, Galstyan G, Geelhoed-Duijvestijn P, Goldfracht M, Gydesen H, Kapur
R, Lalic N, Ludvik B, Moberg E, Pedersen-Bjergaard E, Ramachandran A on
behalf of the HAT Investigator Group. Rates and predictors of hypoglycaemia in
27 585 people from 24 countries with insulin-treated type 1 and type 2 diabetes:
the global HAT study. Diabetes Obes Metab. 2016;18:907-915.

360. Edridge CL, Dunkley AJ, Bodicoat DH, Rose TC, Gray LJ, Davies MJ,
Khunti K. Prevalence and Incidence of Hypoglycaemia in 532,542 People with
Type 2 Diabetes on Oral Therapies and Insulin: A Systematic Review and Meta-
Analysis of Population Based Studies. PLoS ONE. 2015;10(6):e0126427.

361. Bantle JP, Wylie-Rosett J, Albright AL, Apovian CM, Clark NG, Franz MJ,
Hoogwerf BJ, Lichtenstein AH, Mayer-Davis E, Mooradian AD, Wheeler ML.
Nutrition recommmendations and interventions for diabetes: a position statement
of the American Diabetes Association. Diabetes Care. 2008;31(1); S61-78.

362. Carlson JN, Schunder-Tatzber S, Neilson CJ, Hood N. Dietary sugars
versus glucose tablets for first-aid treatment of symptomatic hypoglycaemia in
awake patients with diabetes: a systematic review and meta-analysis. Emerg
Med J. 2017;34(2):100-106.

363. Wiethop BV, Cryer PE. Alanine and terbutaline in treatment of
hypoglycaemia in IDDM. Diabetes Care. 1993;16:1131-1136.
364. McTavish L, Krebs JD, Weatherall M, Wiltshire E. Weight-based

hypoglycaemia treatment protocol for adults with Type 1 diabetes: a randomized
crossover clinical trial. Diabet Med. 2015;32(9):1143-8.

91


https://www.ncbi.nlm.nih.gov/pubmed/?term=Carlson%20JN%5BAuthor%5D&cauthor=true&cauthor_uid=27644757
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schunder-Tatzber%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27644757
https://www.ncbi.nlm.nih.gov/pubmed/?term=Neilson%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=27644757
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hood%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27644757
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dietary+sugars+versus+glucose+tablets+for+first-aid
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dietary+sugars+versus+glucose+tablets+for+first-aid

365. Husband AC, Crawford S, McCoy LA, Pacaud D. The effectiveness of
glucose, sucrose and fructose in treating hypoglycaemia in children with Type 1
diabetes. Pediatr Diabetes. 2010;11(3):154-8.

366. Slama G, Traynard PY, Desplanque N, Pudar H, Dhunputh |, Letanoux M,
Bornet FR, Tchobroutsky G. The search for an optimised treatment of
hypoglycaemia. Carbohydrates in tablets, solution or gel for the correction of
insulin reactions. Arch Intern Med. 1990;150(3);589-93.

367. Baldwin EJ, Feher MD. Sweets, fluids and foods in the treatment of mild
hypoglycaemia. Pract Diab Int. 2006;23(5);218-220.
368. Brodows RG, Williams C, Amatruda, JM. Treatment of insulin reactions in

diabetes. JAMA. 1984,;252(24);3378-3381.

3609. Vindedzis S, Marsh B, Sherriff J, Dhaliwal S, Stanton K. Omitting Follow-
up Food After Initial Hypoglycaemic Treatment Does not Increase the Likelihood
of Repeat Hypoglycaemia. Diabetes Ther. 2013;4(1):67-75.

370. Heller S, Amiel SA, Khunti K; International Hypoglycaemia Study Group.
Hypoglycaemia, a global cause for concern. Diabetes Res Clin Pract.
2015;110(2):229-32.

371. Seaquist ER, Anderson J, Childs B, Cryer P, Dagogo-Jack S, Fish L,
Heller SR, Rodriguez H, Rosenzweig J, Vigersky R. Hypoglycemia and diabetes:
a report of a workgroup of the American Diabetes Association and the
Endocrine Society. Diabetes Care. 2013;36(5):1384-95.

372. Desjardins K, Brazeau A-S, Strychar |, Rabasa-Lhoret R. Are bedtime
nutritional strategies effective in preventing nocturnal hypoglycaemia in patients
with type 1 diabetes? Diabetes Obesity Metab. 2014;16:577-587.

373. National Institute for Health and Care Excellence. CG 128 Chronic kidney
disease in adults: Early identification and management of chronic kidney disease
in adults in primary and secondary care. London, NICE; 2014.

374. International Society of Nephrology. Kidney Disease: Improving Global
Outcomes. Clinical Practice Guideline for the Evaluation and Management of
Chronic Kidney Disease. Kid Int Suppl. 2013;3(1):136-50.

375. Nezu U, Kamiyama H, Kondo Y, Sakuma M, Morimoto T, Ueda S. Effect
of low-protein diet on kidney function in diabetic nephropathy: meta-analysis of
randomised controlled trials. BMJ Open. 2013;3:e002934.

376. Rughooputh MS, Zeng R, Yao Y. Protein Diet Restriction Slows Chronic
Kidney Disease Progression in Non-Diabetic and in Type 1 Diabetic Patients, but
Not in Type 2 Diabetic Patients: A Meta-Analysis of Randomized Controlled
Trials Using Glomerular Filtration Rate as a Surrogate. PLoS ONE. 2015;10(12):
e0145505.

377. Robertson LM, Waugh N, Robertson A. Protein restriction for diabetic
renal disease. Cochrane Database Syst Rev. 2007;(4):CD002181.
378. Paes-Barreto J, Silva M, Qureshi A, Bregman r, Cervante VF, Carrero JJ,

Avesani CM. Can renal nutrition education improve adherence to a low- protein
diet in patients with stages 3 to 5 chronic kidney disease? J Ren Nutr.
2013;23(3):164-171.

379. Hasan R, Firwana B, Elraiyah T, Domecq JP, Prutsky G, Nabhan M,
Prokop LJ, Henke P, Tsapas A, Montori VM, Murad MH. A systematic review
and meta-analysis of glycemic control for the prevention of diabetic foot
syndrome. J Vasc Surg. 2016;63(2 Suppl):22S-28S.e1-2.

92


https://www.ncbi.nlm.nih.gov/pubmed/19663922
https://www.ncbi.nlm.nih.gov/pubmed/?term=Heller%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26669588
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amiel%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=26669588
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khunti%20K%5BAuthor%5D&cauthor=true&cauthor_uid=26669588
https://www.ncbi.nlm.nih.gov/pubmed/?term=International%20Hypoglycaemia%20Study%20Group%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/26669588
https://www.ncbi.nlm.nih.gov/pubmed/?term=Seaquist%20ER%5BAuthor%5D&cauthor=true&cauthor_uid=23589542
https://www.ncbi.nlm.nih.gov/pubmed/?term=Anderson%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23589542
https://www.ncbi.nlm.nih.gov/pubmed/?term=Childs%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23589542
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cryer%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23589542
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dagogo-Jack%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23589542
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fish%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23589542
https://www.ncbi.nlm.nih.gov/pubmed/?term=Heller%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=23589542
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rodriguez%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23589542
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rosenzweig%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23589542
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vigersky%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23589542
https://www.ncbi.nlm.nih.gov/pubmed/23589542

380. Zhang SS, Tang ZY, Fang P, Qian HJ, Xu L, Ning G. Nutritional status
deteriorates as the severity of diabetic foot ulcers increases and independently
associates with prognosis. Exp Ther Med. 2013;5(1):215-222.

381. Gau BR, Chen HY, Hung SY, Yang HM, Yeh JT, Huang CH, Sun JH,
Huang YY. The impact of nutritional status on treatment outcomes of patients
with limb-threatening diabetic foot ulcers. J Diabetes Complications.
2016;30(1):138-42.

382. Tiwari S, Pratyush DD, Gupta B, Dwivedi A, Chaudhary S, Rayicherla RK.
Prevalence and severity of vitamin D deficiency in patients with diabetic foot
infection. Br J Nutr. 2013;109:99-102.

383. Zubair M, Malik A, Meerza D, Ahmad J. 25-Hydroxyvitamin D [25(0OH)D]
levels and diabetic foot ulcer: Is there any relationship? Diabet Metab Syndr.
2013;7:148-153.

384. Razzaghi R, Pourbagheri H, Momen-Heravi M, Bahmani F, Shadi J,
Soleimani Z, Asemi Z. The effects of vitamin D supplementation on wound
healing and metabolic status in patients with diabetic foot ulcer: A randomized,
double-blind, placebo-controlled trial. J Diabetes Complications.
2017;31(4):766-772.

385. Momen-Heravi M, Barahimi E, Razzaghi R, Bahmani F, Gilasi H, Asemi Z.
The effects of zinc supplementation on wound healing and metabolic status in
patients with diabetic foot ulcer: A randomized, double-blind, placebo-controlled
trial. Wound Repair Regen. 2017; doi: 10.1111/wrr.12537.

386. See comment in PubMed Commons belowArmstrong DG, Hanft JR,
Driver VR, Smith AP, Lazaro-Martinez JL, Reyzelman, AM. Effect of oral
nutritional supplementation on wound healing in diabetic foot ulcers: A
prospective randomized controlled trial. Diabet Med. 2014;31:1069-1077.

387. Chang J, Rayner CK, Jones KL, Horowitz M. Diabetic gastroparesis-
backwards and forwards. J Gastroenterol Hepatol 2011;26 (Suppl 1):46-57.
388. Talley NJ, Young L, Bytzer P, Young L, Jones M, Horowitz M. Impact of

chronic gastrointestinal symptoms in diabetes mellitus on health related quality
of life. Am J Gastroenterol. 2001;96:71-76.

389. Ogerek CP, Davidson L, Fisher RS, Krevsky B. Idiopathic gastroparesis is
associated with a mulitiplicity of severe dietary deficiencies. Am J Gastroenterol.
1991,86:423-428.

390. Parkman HP, Yates KP, Hasler WL, Nguyan L, Pasricha PJ, Snape WJ,
Farrugia G, Calles J, Koch KL, Abell TL, McCallum RW, Petito D, Parrish CR,
Duffy F, Lee L, Unalp-Arida A, Tonascia J, Hamilton F; NIDDK Gastroparesis
Clinical Research Consortium. Dietary intake and nutritional deficiencies in
patients with diabetic or idiopathic gastroparesis. Gastroenterol. 2011;141;486-
498.

391. Camilleri M, Parkman HP, Shafi MA, Abell TL, Gerson L. Clinical
Guideline: Management of Gastroparesis. Am J Gastroenterol. 2013;108(1):18-
38.

392. Sadiya A. Nutritional therapy for the management of diabetic
gastroparesis: clinical review. Diabetes Metab Syndr Obes. 2012;5:329-335.
393. Fontana RJ, Barnett JL. Jejunostomy tube placement in refractory

diabetic gastroparesis:a retrospective review. Am J Gastroenterol.
1996;91:2174-2178.
394. Halland M, Bharucha AE. Relationship Between Control of Glycemia and

93


https://www.ncbi.nlm.nih.gov/pubmed/24867069#comments

Gastric Emptying Disturbances in Diabetes Mellitus. Clin Gastroenterol
Hepatol. 2016;14(7):929-36.

395. Kostev K, Rathnmann W. Diabetic retinopathy at diagnosis of type 2
diabetes in the UK: a database analysis. Diabetologia. 2013;56(1):109-11.
396. Tolonen N, Hietala K, Forsblom C, Harjutsalo V, Mékinen VP, Kytd J,

Summanen PA, Thorn LM, Wadén J, Gordin D, Taskinen MR, Groop PH;
FinnDiane Study Group. Associations and interactions between lipid profiles,
retinopathy and nephropathy in patients with type 1 diabetes: the FinnDiane
Study. J Intern Med. 2013;274(5):469-79

397. Do DV, Wang X, Vedula SS, Marrone M, Sleilati G, Hawkins BS, Frank
RN. Blood pressure control for diabetic retinopathy. Cochrane Database Syst
Rev. 2015;1:CD006127.

398. ACCORD Study Group; ACCORD Eye Study Group, Chew EY,
Ambrosius WT, Davis MD, Danis RP, Gangaputra S, Greven CM, Hubbard L,
Esser BA, Lovato JF, Perdue LH, Goff DC Jr, Cushman WC, Ginsberg HN, Elam
MB, Genuth S, Gerstein HC, Schubart U, Fine LJ. Effects of medical therapies
on retinopathy progression in type 2 diabetes. N Engl J Med. 2010;363(3):233-
44,

399. Lingam G, Wong TY. Systemic medical management of diabetic
retinopathy. Middle East Afr J Ophthalmol. 2013;20(4):301-8.

400. Chang YC, Wu WC. Dyslipidemia and diabetic retinopathy. Rev Diabet
Stud. 2013;10(2-3):121-32.

401. Wright AD, Dodson PM. Medical management of diabetic retinopathy:
fenofibrate and ACCORD Eye studies. Eye (Lond). 2011;25(7):843-9.

402. Draznin B, Gilden J, Golden SH, Inzucchi SE. Pathways to quality

inpatient management of hyperglycemia and diabetes: A call to action. Diabetes
Care. 2013;36(7):1807-1814.

408. McCoubrey H. Nutrition support in diabetes. In Advanced nutrition and
dietetics in diabetes. Ed Goff J, Dyson P. Chichester, John Wiley & Sons; 2016.
404. Wong VW, Manoharan M Mak M. Managing hyperglycaemia in patients

with diabetes on enteral nutrition: the role of a specialized diabetes team. Eur J
Clin Nutr. 2014;68(12):1305-1308.

405. Lochs H, Allison SP, Meier R, Pirlich M, Kondrup J, Schneider S, van den
Berghe G, Pichard C. Introductory to the ESPEN Guidelines on Enteral
Nutrition: Terminology, definitions and general topics. Clin Nutr. 2006;25(2):180-
6.

406. Barazzoni R, Deutz NEP, Biolo G, Bischoff S, Boirie Y, Cederholm T.
Cuerda C, Delzenne N, Leon Sanz M, Ljungqvist O, Muscaritoli M, Pichard C,
Preiser JC, Sbraccia P, Singer P, Tappy L, Thorens B, Van Gossum A, Vettor R,
Calder PC. Carbohydrates and insulin resistance in clinical nutrition:
Recommendations from the ESPEN expert group. Clinical Nutrition.
2017;36(2):355-363.

407. Morley JE, Malmstrom TK, Rodriguez-Manas L, Sinclair AJ. Frailty,
Sarcopenia and Diabetes. J Am Med Direct Assoc. 2014;15(12):853-859.

408. Darmon P, Kaiser MJ, Bauer JM, Sieber CC, Pichard C. Restrictive diets
in the elderly: Never say never again? Clin Nutr. 2010;29(2):170-174.

4009. Hsia E, Seggelke SA, Gibbs J, Rasouli N, Draznin B. Comparison of
70/30 Biphasic Insulin With Glargine/Lispro Regimen in Non-Ciritically Ill Diabetic

94


https://www.ncbi.nlm.nih.gov/pubmed/?term=Kostev%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23052061
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rathmann%20W%5BAuthor%5D&cauthor=true&cauthor_uid=23052061
https://www.ncbi.nlm.nih.gov/pubmed/23052061
https://www.ncbi.nlm.nih.gov/pubmed/?term=Do%20DV%5BAuthor%5D&cauthor=true&cauthor_uid=25637717
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=25637717
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vedula%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=25637717
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marrone%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25637717
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sleilati%20G%5BAuthor%5D&cauthor=true&cauthor_uid=25637717
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hawkins%20BS%5BAuthor%5D&cauthor=true&cauthor_uid=25637717
https://www.ncbi.nlm.nih.gov/pubmed/?term=Frank%20RN%5BAuthor%5D&cauthor=true&cauthor_uid=25637717
https://www.ncbi.nlm.nih.gov/pubmed/?term=Frank%20RN%5BAuthor%5D&cauthor=true&cauthor_uid=25637717
https://www.ncbi.nlm.nih.gov/pubmed/25637717
https://www.ncbi.nlm.nih.gov/pubmed/25637717

Patients on Continuous Enteral Nutrition Therapy. Nutr Clin Pract.
2011;26(6):714-717.

410. Murphy PM, Moore E, Flanagan DE. Glycaemic control in insulin requiring
diabetes patients receiving exclusive enteral tube feeding in an acute hospital
setting. Diab Res Clin Pract. 2014;103(3):426-429.

411. Ojo O, Brooke J. Evaluation of the role of enteral nutrition in managing
patients with diabetes: A systematic review. Nutrients. 2014;6(11):5142-5152.
412. Hamdy O, Ernst FR, Baumer D, Mustad V, Partridge J,Hegazi, R.

Differences in resource utilization between patients with diabetes receiving
glycemia-targeted specialized nutrition vs standard nutrition formulas in U.S.
hospitals. J Parent Ent Nutr. 2014;38(Suppl2):86S-91S.

413. Turnbull PJ, Sinclair AJ. Evaluation of nutritional status and its relationship
with functional status in older citizens with diabetes mellitus using the mini
nutritional assessment (MNA) tool — a preliminary investigation. J Nutr Health
Aging. 2002;6(3);185-9.

414, Vischer UM, Perrenoud L, Genet C, Ardigo S, Registe-Rameau Y,
Herrmann FR. The high prevalence of malnutrition in elderly diabetic patients:
implications for anti-diabetic drug treatments. Diabet Med. 2010;27(8):918-24.

415. Weinger K, Beverly EA, Smaldone A. Diabetes Self-Care and the Older
Adult. West J Nurs Res. 2014;36(9):1272-1298.

416. Sherifali D, Bai J-W, Kenny M, Warren R, Ali MU. Diabetes self-
management programmes in older adults: a systematic review and meta-
analysis. Diabet Med. 2015;32(11):1404-1414.

417, Bauer J, Biolo G, Cederholm T, Cesari M, Cruz-Jentoft AJ, Morley JE,
Phillips S, Sieber C, Stehle P, Teta D, Visvanathan R, Volpi E, Boirie Y.
Evidence-based recommendations for optimal dietary protein intake in older
people: A position paper from the prot-age study group. J Am Med Direct
Assoc. 2013;14(8):542-559.

418. Kirkman MS, Briscoe VJ, Clark N, Florez H, Haas LB, Halter JB, Huang
ES, Korytkowski MT, Munshi MN, Odegard PS, Pratley RE, Swift CS. Diabetes
in older adults. Diabetes Care 2012;35(12):2650-64.

419, Haas LB. Special Considerations for Older Adults With Diabetes
Residing in Skilled Nursing Facilities. Diabetes Spectr. 2014;27(1):37-43.

420. Stanley K. Nutrition considerations for the growing population of older
adults with diabetes. Diabetes Spectr. 2014;27(1):29-36.

421. Bunn F, Goodman C, Malone JR, Jones PR, Burton C, Rait G, Trivedi D,
Bayer A, Sinclair A. Managing diabetes in people with dementia: protocol for a
realist review. Syst Rev. 2016;5(1):5.

422, Jansen S, Ball L, Desbrow B, Morgan K, Moyle W, Hughes R. Nutrition
and dementia care: Informing dietetic practice. 2015;
onlinelibrary.wiley.com/doi/10.1111/1747-0080.

423. Munshi MN, Florez H, Huang ES, Kalyani RR, Mupanomunda M, Pandya
N, Swift CS, Taveira TH, Haas LB. Management of Diabetes in Long-term Care
and Skilled Nursing Facilities: A Position Statement of the American Diabetes
Association. Diabetes Care. 2016;39(2):308-18.

424, Sinclair A, Morley JE, Rodriguez-Manas L, Paolisso G, Bayer T,
Zeyfang A, Bourdel-Marchasson |, Vischer U, Woo J, Chapman |, Dunning T,
Meneilly G, Rodriguez-Saldana J, Gutierrez Robledo LM, Cukierman-Yaffe T,
Gadsby R, Schernthaner G, Lorig K. Diabetes mellitus in older people: position

95



statement on behalf of the International Association of Gerontology and
Geriatrics (IAGG), the European Diabetes Working Party for Older People
(EDWPOP), and the International Task Force of Experts in Diabetes. J Am Med
Dir Assoc. 2012;13(6):497-502.

425. American Diabetes Association. Diabetes management in
correctional institutions. Diabetes Care. 2014;37(Suppl 1):5104-S111.

420. Mills L. Diabetes behind bars: considerations for managing diabetes
within the prison setting and after release. Diabet Prim Care. 2015;17(6):290-5.

427. Whitham D. Nutrition management of diabetes in acute care.
Canad J Diabet. 2014;38(2):90-93.

428. Wahabi HA, Alzeidan RA, Bawazeer GA, Alansari LA , Esmaeil SA.

Preconception care for diabetic women for improving maternal and fetal
outcomes: a systematic review and meta-analysis. BMC Pregnancy Childbirth.
2010;10:63.

429. National institute for Care and Health Excellence. Diabetes in pregnancy:

management from preconception to the postnatal period [NG3]. London, NICE;
2015.

430. National institute for Care and Health Excellence. Diabetes in pregnancy.

[QS109]. London, NICE; 2016.

431. HAPO Study Cooperative Research Group, Metzger BE, Lowe LP, Dyer
AR, Trimble ER, Chaovarindr U, Coustan DR, Hadden DR, McCance DR, Hod
M, MclIntyre HD, Oats JJ, Persson B, Rogers MS, Sacks DA. Hyperglycaemia
and adverse pregnancy outcomes. N Engl J Med. 2008;358(19):1991-2002.

432. Institute of Medicine: National Research Council Committee to
Reexamine IOM Pregnancy Weight Guidelines. Weight gain during pregnancy:
reexamining the guidelines. National Academies Press, National Academy of
Sciences, Washington, DC; 2009.

433. Marchi J, Berg M, Dencker A, Olander EK, Begley C. Risks associated
with obesity in pregnancy, for the mother and baby: a systematic review of
reviews. Obes Rev 2015;16(8):621-38.

434. National institute for Care and Health Excellence. Antenatal care for
uncomplicated pregnancies [CG62]. London, NICE; 2017.
435. De-Regil LM, Palacios C, Lombardo LK, Penha-Rosas JP. Vitamin D

supplementation for women during pregnancy. Cochrane Database Syst Rev.
2016;(1):CD008873.

436. lp S, Chung M, Raman G, Chew P, Magula N, DeVine D, Trikalinos T,
Lau J. Breastfeeding and maternal and infant health outcomes in developed
countries. Evid Rep Technol Assess (Full Rep). 2007;(153):1-186.

437. Chowdhury R, Sinha B, Sankar MJ, Taneja S, Bhandari N, Rollins N,
Bahl R, Martines J. Breastfeeding and maternal health outcomes: a systematic
review and meta-analysis. Acta Paediatr. 2015;104(467):96-113.

438. Horta BL, Loret de Mola C, Victora CG. Long-term consequences of
breastfeeding on cholesterol, obesity, systolic blood pressure and type 2
diabetes: a systematic review and meta-analysis. Acta Paediatr.
2015;104(467):30-37.

439. National Institute for Care and Health Excellence. Maternal and child
nutrition [PH11]. London, NICE; 2008.
440. Riviello C, Mello G, Jovanovic LG. Breastfeeding and the basal insulin

requirements in type 1 diabetic women. Endocrine Pract. 2009;15(3):187-193.

96



447, Ringholm L, Mathiesen ER, Kelstrup L, Damm P. Managing type 1
diabetes mellitus in pregnancy--from planning to breastfeeding. Nat Rev
Endocrinol. 2012;8(11):659-67.

442, Koivusalo SB, Rono K, Klemetti MM, Roine RP, Lindstrom J, Erkkola M,
Kaaja RJ, Poyhonen-Alho M, Tiitinen A, Huvinen E, Andersson S, Laivuori H,
Valkama A, Meinila J, Kautianen H, Eriksson JG, Stach-Lempinen B. Gestational
Diabetes Mellitus can be prevented by Lifestyle Intervention: The Finnish
Gestational Diabetes Prevention Study (RADIEL). Diabetes Care 2016; 39:24-30

443. Zhang C, Tobias DK, Chavarro JE, Bao W, Wang D, Ley SH, Hu FB.
Adherence to healthy lifestyles and risk of gestational diabetes mellitus:
prospective cohort study. BMJ. 2014;349:95450.

444, Song C Li J Leng J Ma RC Yang X. Lifestyle interventions can reduce the
risk of gestational diabetes: a meta—analysis of randomized controlled trials.
Obesity rev. 2016;17(10):960-969.

445, Simmons D, Jelsma JGM, Assche A, Jans G, Corcoy R, Adelantado JM,
Dunne F, Desoye G, Harreiter J, Kautzky-Willer A, Damm P, Mathiesen ER,
Jensen DM, Anderson LL, Lapolla A, Dalfra M, Bertolotto A, Dalfra M, Bertolotto
A, Wender-Ozegowska E, Zawiejska A, Hill D, Rebollo P, Sanoek FJS, van
Poppel MnM. Results from a European Multicentre Randomised Trial of Physical
Activity and/or Healthy Eating to reduce the risk of Gestational Diabetes Mellitus:
The Dalli Lifestyle Pilot. Diabetes Care. 2015;38:1650-1656.

440. Brunner S, Stecher L, Ziebarth S, Nehring I, Rifas-Shiman S, Sommer C,
Hauner H, von Kries R. Excessive gestational weight gain prior to glucose
screeing and the risk of gestational diabetes: a meta analysis. Diabetelogia.
2015;58:2229-2237.

447, Bain E, Crane M, Tieu J, Han S, Crowther CA, Middleton P. Diet and
exercise interventions for prevention of gestational diabetes mellitus. Cochrane
Database Systematic Rev. 2015;CD010443.

448, Tieu J, Shepherd E, Middleton P, Crowther CA. Dietary advice
interventions in pregnancy for prevention of gestational diabetes mellitus.
Cochrane Database Syst Rev. 2017;CD006674.

449. Rogozinska E, Chamillard M, Hitman GA, Khan KS, Thangaratinam S.
Nutritional manipulation for the primary prevention of gestational diabetes
mellitus: A meta analysis of randomised studies. Plos One. 2015;10(2):
e0115526.

450. Donazar-Ezcurra M, Lopez-del Burgo C, Bes-Rastrollo M. Primary
prevention of gestational diabetes through nutritional factors: a systematic
review. BMC Pregnancy Childbirth. 2017;17:30.

451, Schoenaker DAJM, Mishra GD, Callaway LK, Soedamah-Mutha SS. The
role of energy, nutrients, foods and dietary patterns in the development of
gestational diabetes: A systematic review of observational studies. Diabetes
Care. 2016;39:16-23.

452. Wang C, Wei Y, Zhang X, Zhang Y, Xu Q, Sun'Y, Su S, Zhang L, Liu C,
Feng Y, Shou C, Guelfi K, Newnham JP, Yang H. A randomised clinical trial of
exercise during pregnancy to prevent gestational diabetes mellitus and improve
pregnancy outcome in overweight and obese pregnant women. Am Journal
Obstet Gynecol. 2017;216:340-351.

97



453, Barret HL, Dekker Nitert M, Conwell LS, Callaway LK. Probiotics for
prevention of gestaional diabetes. Cochrane Database Syst Rev.
2014;CD009951.

454, Zhang M, Pan GT, Guo JF, Yam B, Qin L Zhang Z. Vitamin D deficiency
increases the risk of gestational diabetes: A meta analysis of observational
studies. Nutrients. 2015;7:8366-8375.

455, Royal College of Obstetricians and Gynaecologists Scientific Impact
Paper 23. Diabetes and treatment of gestational diabetes. London, RCOG;
2011. Available at:
https://www.rcog.org.uk/globalassets/documents/guidelines/sip_no_23.pdf

450. Han S, Middleton P, Shepherd E, Van Ryswyk E, Crowther CA. Different
types of dietary advice for women with gestational diabetes mellitus. Cochrane
Database Syst Rev. 2017;2:CD009275.

457. Viana LV, Gross JL, Azevedo MJ. Dietary intervention in patients with
gestational diabetes mellitus: a systematic review and meta-analysis of
randomized clinical trials on maternal and newborn outcomes. Diabetes Care.
2014;37(12):3345-55.

458. Harrison AL, Shields N, Taylor NF, Frawley HC. Exercise improves
glycaemic control in women diagnosed with gestational diabetes mellitus: a
systematic review. J Physiother. 2016;62:188-196.

459, Viecceli C, Remonti LR, Hirakata VN, Mastella LS, Gnielka V, Oppermann
ML, Silveiro SP, Reichelt AJ. Weight gain adequacy and pregnancy outcomes in
gestational diabetes: a meta-analysis. . Obes Rev. 2017;18(5):567-580.

460. Jager S, Jacobs S, Kroger J, Fritsche A, Schienkiewitz A, Rubin D,
Boeing H, Schulze MB.Breast-feeding and maternal risk of type 2 diabetes: a
prospective study and meta-analysis.Diabetologia. 2014;57(7):1355-65.

461. Aune D, Norat T, Romundstad P, Vatten LJ.Breastfeeding and the
maternal risk of type 2 diabetes: a systematic review and dose-response meta-
analysis of cohort studies.Nutr Metab Cardiovasc Dis. 2014;24(2):107-15.

462. Gunderson EP, Hurston SR, Ning X, Lo JC, Crites Y, Walton D, Dewey
KG, Azevedo RA, Young S, Fox G, Elmasian CC, Salvador N, Lum M, Sternfeld
B, Quesenberry CP Jr; Study of Women, Infant Feeding and Type 2 Diabetes
After GDM Pregnancy Investigators. Lactation and Progression to Type 2
Diabetes Mellitus After Gestational Diabetes Mellitus: A Prospective Cohort
Study. Ann Intern Med. 2015;163(12):889-98.

463. Stuebe AM, Rich-Edwards JW, Willett WC, Manson JE, Michels KB.
Duration of lactation and incidence of type 2 diabetes. JAMA.
2005;294(20):2601-10.

464. Bellamy L, Casas JP, Hingorani AD, Williams D. Type 2 diabetes mellitus
after gestational diabetes: a systematic review and meta-analysis. Lancet.
2009;373(9677):1773-9.

465. Zhu’Y, Olsen SF, Mendola P ,Yeung EH, Vaag E, Bowers K, Liu A, Bao
W, Li S, Madsen C, Grunnet LG, Granstrom C, Hansen S, Martin K, Chavarro
JE, Hu FB, Langhoff-Roos J, Damm P, Zhang C. Growth and obesity through
the first 7y of life in association with levels of maternal glycemia during
pregnancy: a prospective cohort study. Am J Clin Nutr. 2016;103:794-800.

460. Elfstrom P, Sundstrom J & Ludvigsson JF. Systematic review with meta-
analysis: associations between coeliac disease and type 1 diabetes Aliment
Pharmacol Ther. 2014;40:1123-1132

98


https://www.rcog.org.uk/globalassets/documents/guidelines/sip_no_23.pdf

467. National Institute for Care and Health Excellence. Coeliac disease
[QS134]. London, NICE; 2016.

468. Leeds JS, Hopper AD, Hadjivassiliou M, Tesfaye S, Sanders DS. High
prevalence of microvascular complications in adults with type 1 diabetes and
newly diagnosed coeliac disease. Diabetes Care. 2011;34:2158-2163.

469. Mollazadegan K, Kugelberg M, Montgomery SM, Sanders DS,
Ludvigsson J, Ludvigsson JF. A population based study of the risk of diabetic
retinopathy in patients with type 1 diabetes and coeliac disease Diabetes Care.
2013;36:316-321.

470. Mahmud FH, De Melo EN, Noordin K, Assor E, Sahota K, Davies-Shaw
J, Cutz E, Somers G, Lawson M, Mack DR, Gallego P, McDonald C, Beaton
MD, Bax K, Saibil F, Gilbert J, Kirsch S, Perkins BA, Cino M, Szentgyorgyi E,
Koltin D, Parikh A, Mukerji G, Advani A, LouO, Marcon MA. The celiac disease
and diabetes dietary intervention and evaluation trial (CD-DIET) protocol: a RCT
to evaluate treatment of asmptomatic coeliac disease in type 1 diabetes BMJ
Open. 2015;5:e008097.

471. Akobeng AK, Thomas AG. Systematic review: tolerable amount of gluten
for people with coeliac disease. Aliment Pharmacol Ther. 2008;27;1044-1052.

472. O’Sullivan BP, Freedman SD. Cystic fibrosis. Lancet.
2009;373(9678):1891-1904.

473. Moran A, Hardin D, Rodman D, Allen HF, Beall RJ, Borowitz D, Brunzell
C, Campbell PW 3rd, Chesrown SE, Duchow C, Fink RJ, Fitzsimmons SC,
Hamilton N, Hirsch |, Howenstine MS, Klein DJ, Madhun Z, Pencharz PB,
Quittner AL, Robbins MK, Schindler T, Schissel K, Schwarzenberg SJ, Stallings
VA, Zipf WB. Diagnosis screening and management of cystic fibrosis related
diabetes: a consensus conference report. Diabetes Res Clin Pract. 1999;45:61—
73.

474, Elborn JS, Shale DJ, Britton JR. Cystic Fibrosis: current survival and
population estimates to year 2000. Thorax. 1991;46:881-885.
475. Moran A, Dunitz J, Nathan B, Saeed A, Holme B, Thomas W. Cystic

fibrosis-related diabetes: current trends in prevalence, incidence, and mortality.
Diabetes Care. 2009;32:1626-1631.

476. Rana M, Munns CF, Selvadurai HC, Simonds S, Cooper PJ, Woodhead
HJ, Hameed S, Verge CF, Lafferty AR, Crock PA, Craig ME. Increased detection
of cystic-fibrosis-related diabetes in Australia. Arch Dis Child. 2011;96:823-26.

477. Milla CE, Billings J, Moran A. Diabetes is associated with dramatically
decreased survival in female but not make subjects with cystic fibrosis. Diabetes
Care. 2005;28:2141-2144.

478. Moran A, Brunzell C, Cohen RC, Katz M, Marshall BC, Onady G,
Robinson KA, Sabadosa KA, Stecenko A, Slovis B; CFRD Guidelines
Committee. Clinical care guidelines for cystic fibrosis related diabetes: A position
statement of the American Diabetes Association and a clinical practice guideline
for the Cystic Fibrosis Foundation, endorsed by the Pediatric Endocrine Society.
Diabetes Care. 2010;33:2697-2708

479. Moran A, Pillay K, Becker DJ, Acerini CL; International Society for
Pediatric and Adolescent Diabetes. ISPAD Clinical Practice Consensus

99



Guidelines 2014. Management of cystic fibrosis-related diabetes in children and
adolescents. Pediatr Diabetes. 2014;15(Suppl 20):65-76.

480. Lanng S, Hansen A, Thorsteinsson B, Nerup J, Koch C. Glucose
tolerance in patients with cystic fibrosis: five year prospective study. BMJ.
1995;311:655-59.

481. Lanng S. Glucose intolerance in cystic fibrosis patients. Paediatr Respir
Rev. 2001;2:253-59.
482. Koch C, Cuppens H, Rainisio M, Maddessani U, Harms H, Hodson M,

Mastella G, Navarro J, Strandvik B, McKenzie S; Investigators of the ERCF.
European Epidemiologic Registry of Cystic Fibrosis (ERCF): comparison of major
disease manifestations between patients with different classes of mutations.
Pediatr Pulmonol. 2001;31:1-12.

4883. Hameed S, Morton JR, Jaffe A, Field PI, Belessis Y, Yoong T, Katz T,
Verge CF. Early glucose abnormalities in cystic fibrosis are preceded by poor
weight gain. Diabetes Care. 2010;33:221-226.

484, Middleton PG, Wagenaar M, Matson AG, Craig ME, Holmes-Walker DJ,
Katz T, Hameed S. Australian standards of care for cystic fibrosis-related
diabetes. Respirology. 2014;19:185-92.

485. UK Cystic Fibrosis Trust Working Group. Management of Cystic fibrosis
related diabetes mellitus 2004.
www.cftrust.org.uk/aboutct/publications/consensusdoc/diabetes.pdf

486. Kelly A, Moran A. Update on cystic fibrosis-related diabetes. J Cyst
Fibros. 2013;12:318-31.
487 . Corey M, Mclaughlin FJ, Williams M, Levison H. A comparison of

survival, growth and pulmonary function in patients with cystic fibrosis in Boston
and Toronto. J Clin Epidemiol. 1988;41:583-591.

488. Brennon AL, Beynon J. Clinical updates in cystic fibrosis—related
diabetes. Semin Respir Crit Care Med. 2015;36:236-250.

489. Solomon M, Bozic M, Mascarenhas MR. Nutritional Issues in Cystic
Fibrosis. Clin Chest Med. 2016; 37(1):97-107.

490. Dyce P. The diagnosis and management of cystic fibrosis-related
diabetes. J Diabet Nurs. 2015;19:92-6.

491. Yuh B, Tate J, Butt A, Crothers K, Freiberg M, Leaf D, Logeais M,

Rimland D, Rodriguez-Barradas MC, Ruser C, Justice AC. Weight change after
antiretroviral therapy and mortality. Clin Infect Dis. 2015;60(12):1852-18509.

492, Grinspoon S. Cardiovascular disease in HIV patients: An emerging
paradigm and call to action. Top Antivir Medicine. 2015;23:54.
498. Samiji H, Cescon A, Hogg RS, Modur SP, Althoff KN, Buchacz K,

Burchell AN, Cohen M, Gebo KA, Gill MJ, Justice A, Kirk G, Klein MB, Korthuis
PT, Martin J, Napravnik S, Rourke SB, Sterling TR, Silverberg MJ, Deeks S,
Jacobson LP, Bosch RJ, Kitahata MM, Goedert JJ, Moore R, Gange SJ; North
American AIDS Cohort Collaboration on Research and Design (NA-ACCORD) of
leDEA. Closing the gap: increases in life expectancy among treated HIV-positive
individuals in the United States and Canada. PLoS One. 2013;8(12):e81355.

494, Brown T, Cole S, Li X, Kingsley LA, Palella FJ, Riddler SA, Visscher BR,
Margolick JB, Dobs AS. Antiretroviral therapy and the prevalence and incidence
of diabetes mellitus in the multicenter AIDS cohort study. Arch Intern Med.
2005;165:1179-1184.

100



495, Wand H, Calmy A, Carey D, Samaras K, Carr A, Law MG, Cooper DA,
Emery S; INITIO Trial International Coordinating Committee. Metabolic
syndrome, cardiovascular disease and type 2 diabetes mellitus after initiation of
antiretroviral therapy in HIV infection. AIDS. 2007;21(18):2445-2453.

496. Eckhardt B, Holzman J, Kwan C, Baghdadi J, Aberg JA. Glycated
Hemoglobin A(1c) as screening for diabetes mellitus in HIV-infected individuals.
AIDS Patient Care STDS. 2012;26(4):197-201.

497. Slama L, Palella F, Abranam A, Li X, Vigouroux C, Pialoux G, Kingsley L,
Lake JE, Brown TT. Inaccuracy of haemoglobin A1c among HIV-infected men:
effects of CD4 cell count, antiretroviral therapies and haematological
parameters. J Antimicrob Chemother. 2014;69(12):3360-3367.

498. Han JH, Crane HM, Bellamy SL, Frank I, Cardillo S, Bisson GP; Centers
for AIDS Research Network of Intergrated Clinical Systems. HIV infection and
glycemic response to newly initiated diabetic medical therapy. AIDS.
2012;26(16):2087-2095.

499. Sheth S, Larson R. The efficacy and safety of insulin-sensitizing drugs in
HIV-associated lipodystrophy syndrome: a meta-analysis of randomized trials.
BMC Infect Dis. 2010;10:183.

500. Zong J, Borland J, Jerva F, Wynne B, Choukour M, Song |. The effect of
dolutegravir on the pharmacokinetics of metformin in healthy subjects. J Int
AIDS Soc. 2014;17(4 Suppl 3):19584.

501. Kohli R, Shevitz A, Gorbach S, Wanke C. A randomized placebo-
controlled trial of metformin for the treatment of HIV lipodystrophy. HIV Med.
2007;8(7):420-426.

502. Hadigan C, Kattakuzhy S. Diabetes mellitus type 2 and abnormal glucose
metabolism in the setting of human immunodeficiency virus. Endocrinol Metab
Clin North Am. 2014;43(3):685-696.

5083. Gianotti N, Visco F, Galli L, Barda B, Piatti P, Salpietro S, Bigoloni A, Vinci
C, Nozza S, Gallotta G, Lazzarin A, Castagna A. Detecting impaired glucose
tolerance or type 2 diabetes mellitus by means of an oral glucose tolerance test
in HIV-infected patients. HIV Med. 2011;12(2):109-117.

504. Lundgren JD, Battegay M, Behrens G, De Wit S, Guaraldi G, Katlama C,
Martinez E, Nair D, Powderly WG, Reiss P, Sutinen J, Vigano A; EACS Executive
Committee. European AIDS Clinical Society (EACS) guidelines on the prevention
and management of metabolic diseases in HIV. HIV Med. 2008;9(2):72-81.

505. Achhra AC, Mocroft A, Reiss P, Sabin C, Ryom L, de Wit S, Smith CJ,
d'Arminio Monforte A, Phillips A, Weber R, Lundgren J, Law MG; D:A:D Study
Group. Short-term weight gain after antiretroviral therapy initiation and
subsequent risk of cardiovascular disease and diabetes: the D:A:D study. HIV
Med. 2016 Apr;17(4):255-68.

506. Lazzaretti R, Kuhmmer R, Sprinz R, Polanczyk CA, Ribeiro JP. Dietary
intervention prevents dyslipidemia associated with highly active antiretroviral
therapy in human immunodeficiency virus type 1-infected individuals: a
randomized trial. J Am Coll Cardiol. 2012;59:979-88.

507. Lindegaard B, Hansen T, Hvid T, van Hall G, Plommgaard P, Ditlevsen S,
Gerstoft J, Pedersen BK. The effect of strength and endurance training on
insulin sensitivity and fat distribution in HIV-infected patients with lipodystrophy.
J Clin Endocrinol Metab. 2008;93(10):3860-9.

101


https://www.ncbi.nlm.nih.gov/pubmed/26216031
https://www.ncbi.nlm.nih.gov/pubmed/26216031

508. Fitch K, Abbara S, Lee H, Stavrou E, Sacks R, Michel T, Hemphill L,
Torriani M, Grinspoon S. Effects of lifestyle modification and metformin on
atherosclerotic indices among HIV-infected patients with the metabolic
syndrome. AIDS. 2012;26:587-97.

5009. Hanlan ME, Griffith J, Patel N, Jaser SS. Eating Disorders and Disordered
Eating in Type 1 Diabetes: Prevalence, Screening, and Treatment Options. Curr
Diab Rep. 2013;13(6):

510. Young V, Eiser C, Johnson B, Brierley S, Epton T, Elliott J, Elliott J, Heller
S. Eating problems in adolescents with Type 1 diabetes: a systematic review
with meta-analysis. Diabet Med. 2013;30:189-198.

511. Colton P, Rodin G, Bergenstal R, Parkin C. Eating Disorders and
Diabetes: Introduction and Overview. Diabetes Spect. 2009;22:138-142.
512. Nicolau J, J, Simo R, Sanchis P, Ayala L, Fortuny R, Zubillaga |,

Masmiquel L. Eating disorders are frequent among type 2 diabetic patients and
are associated with worse metabolic and psychological outcomes: results from
a cross-sectional study in primary and secondary care settings. Acta Diabetol.
2015;52(6):1037-44.

513. Gagnon C, Aimé A, Bélanger C, Markowitz JT. Comorbid Diabetes and
Eating Disorders in Adult Patients: Assessment and Considerations for
Treatment. Diabetes Educator. 2012;38(4):537-42.

514. Goebel-Fabbri AE, Fikkan J, Franko DL, Pearson K, Anderson BJ,
Weinger K. Insulin restriction and associated morbidity and mortality in women
with type 1 diabetes. Diabetes Care. 2008;31(3):415-9.

515. Wisting L, Freisland DH, Skrivarhaug T, Dahl-Jargensen K, R O.
Disturbed eating behavior and omission of insulin in adolescents receiving
intensified insulin treatment: a nationwide population-based study. Diabetes
Care. 2013;36(11):3382-7.

516. Peveler RC, Bryden KS, Neil HA, Fairburn CG, Mayou RA, Dunger DB,
Turner HM. The relationship of disordered eating habits and attitudes to clinical
outcomes in young adult females with type 1 diabetes. Diabetes Care.
2005;28(1):84-8.

517. Powers MA, Richter S, Ackard D, Craft C. Development and validation of
the Screen for Early Eating Disorder Signs (SEEDS) in persons with type 1
diabetes. Eat Disord. 2016;24(3):271-88.

518. Zuijdwijk CS, Pardy SA, Dowden JJ, Dominic AM, Bridger T, Newhook
LA. The mSCOFF for screening disordered eating in pediatric type 1 diabetes.
Diabetes Care. 2014;37(2):e26-7.

519. Tierney S, Deaton C, Whitehead J. Caring for people with Type 1
diabetes mellitus engaging in disturbed eating or weight control; a qualitative
study of practitioners’ attitudes and practice. J Clin Nurs. 2009;18(3):384-90.

520. Forte G, Bocca B, Peruzzu A, Tolu F, Asara Y, Farace C, et al. Blood
metals concentration in type 1 and type 2 diabetics. Biol Trace Elem Res.
2013;156:79-90.

521. Virtanen SM. Dietary factors in the development of type 1 diabetes.
Pediatr Diabetes. 2016 Jul;17 Suppl 22:49-55.
522. Kaur B, Henry J. Micronutrient status in type 2 diabetes: a review. Adv

Food Nutr Res. 2014:;71:55-100.

102



523. Valdés-Ramos R, Guadarrama-L6pez AL, Martinez-Carrillo BE, Benitez-
Arciniega AD. Vitamins and type 2 diabetes mellitus. Endocr Metab Immune
Disord Drug Targets. 2015;15(1):54-63.

524. Feng R, LiY, LiG, LiZ, Zhang Y, Li Q, Sun C. Lower serum 25 (OH) D
concentrations in type 1 diabetes: A meta-analysis. Diabetes Res Clin Pract.
2015;108(3):e71-5.

525. Mitri J, Muraru MD, Pittas AG. Vitamin D and type 2 diabetes: a
systematic review. Eur J Clin Nutr. 2011;65(9):1005-15.
526. Poolsup N, Suksomboon N, Plordplong N. Effect of vitamin D

supplementation on insulin resistance and glycaemic control in prediabetes: a
systematic review and meta-analysis. Diabet Med. 2016;33(3):290-9.

527. Lips P, Eekhoff M, van Schoor N, Oosterwerff M, de Jongh R, Krul-Poel
Y, Simsek S. Vitamin D and type 2 diabetes. J Steroid Biochem Mol Biol. 2016.

528. Yan MK, Khalil H. Vitamin supplements in type 2 diabetes management:
A review. Diabetes Metab Syndr. 2017; pii: S1871-4021(17)30085-1.

529. Orban E, Schwab S, Thorand B, Huth C. Association of iron indices and
type 2 diabetes: a meta-analysis of observational studies. Diabetes Metab Res
Rev. 2014;30(5):372-94.

530. Pittas AG, Lau J, Hu FB, Dawson-Hughes B. The role of vitamin D and
calcium in type 2 diabetes. A systematic review and meta-analysis. J Clin
Endocrinol Metab. 2007;92(6):2017-29.

531. de Carvalho GB, Brandao-Lima PN, Maia CS, Barbosa KB, Pires LV.
Zinc's role in the glycemic control of patients with type 2 diabetes: a systematic
review. Biometals. 2017;30(2):151-162.

532. Verma H, Garg R. Effect of magnesium supplementation on type 2
diabetes associated cardiovascular risk factors: a systematic review and meta-
analysis. J Hum Nutr Diet. 2017; Feb 2.

533. Veronese N, Watutantrige-Fernando S, Luchini C, Solmi M, Sartore G,
Sergi G, Manzato E, Barbagallo M, Maggi S, Stubbs B. Effect of magnesium
supplementation on glucose metabolism in people with or at risk of diabetes: a
systematic review and meta-analysis of double-blind randomized controlled
trials. Eur J Clin Nutr. 2016;70(12):1463.

534, Suksomboon N, Poolsup N, Yuwanakorn A. Systematic review and
meta-analysis of the efficacy and safety of chromium supplementation in
diabetes. J Clin Pharm Ther. 2014;39(3):292-306.

535. Rios JL, Francini F, Schinella GR. Natural Products for the Treatment of
Type 2 Diabetes Mellitus. Planta Med. 2015;81(12-13):975-94.

536. Yin RV, Lee NC, Hirpara H, Phung OJ. The effect of bitter melon
(Mormordica charantia) in patients with diabetes mellitus: a systematic review
and meta-analysis. Nutr Diabetes. 2014;4:e145.

537. Leach MJ, Kumar S. Cinnamon for diabetes mellitus. Cochrane Database
Syst Rev. 2012;9:CD007170.
538. Gong J, Fang K, Dong H, Wang D, Hu M, Lu F. Effect of fenugreek on

hyperglycaemia and hyperlipidemia in diabetes and prediabetes: A meta-
analysis. J Ethnopharmacol. 2016;194:260-268.

539. Boaz M, Leibovitz E, Bar Dyan Y, Wainstein J. Functional foods in the
treatment of type 2 diabetes: olive leaf extract, turmeric and fenugreek, a
qualitative review. Funct Food Health Dis. 2011;1(11):472-81.

103



540. Commission to the European Parliament and the Council. Report from
the Commission to the European Parliament and the Council on foods for
persons suffering from carbohydrate metabolism disorders (diabetes). Brussels,
EC; 2008. Available at: http://eur-lex.europa.eu/legal-
content/EN/ALL/?uri=CELEX:52008DC0392

541. European Council. Food intended for infants and young children food for
special medical purposes, and total diet replacement for weight control (recital
32). Regulation (EU) No 609/2013. Brussels, EC; 2013. Available at: http://eur-
lex.europa.eu/legal
content/EN/TXT/PDF/?uri=CELEX:32013R0609&from=EN

542. World Health Organisation. Sugars intake for adults and children:
Guideline. WHO, Geneva; 2015.
543. Franz MJ, Powers MA, Leontos C, Holzmeister LA, Kulkarni K, Monk A,

Wedel N, Gradwell E. The evidence for medical nutrition therapy for type 1 and
type 2 diabetes in adults. J Am Diet Assoc. 2010;110:1852-1899.

544, Te Morenga LA, Howatson AJ, Jones RM, Mann J. Dietary sugars and
cardiometabolic risk: systematic review and meta-analyses of randomized
controlled trials of the effects on blood pressure and lipids. Am J Clin Nutr.
2014;100(1):65-79.

545, Sievenpiper JL, Carleton AJ, Chatha S, Jiang HY, de Souza RJ, Beyene
J, Kendall CW, Jenkins DJ. Heterogenous effects of fructose on blood lipids of
individuals with type 2 diabetes: systematic review and meta-analysis of
experimental trials in humans. Diabetes Care. 2009;32:1930-1937.

546. Livesy G, Taylor R. Fructose consumption and consequences for
glycation, plasma triacylglycerol and body weight: meta—analyses and meta-
regression models of intervention studies.Am J Clin Nutr. 2008;88:1419-1437.

547. Cozma Al, Sievenpiper JL, de Souza RJ, Chiavaroli L, Ha V, Wang DD,
Mirrahimi A, Yu ME, Carleton AJ, Di Buono M, Jenkins AL, Leiter LA, Wolever
TM, Beyene J, Kendall CW, Jenkins DJ. Effect of fructose on glycemic control in
diabetes: a systematic review and meta-analysis of controlled feeding trials.
Diabetes Care. 2012;35(7):1611-20.

548. Dhingra R, Sullivan L, Jacques PF, Wang TJ, Fox CS, Meigs JB,
D'Agostino RB, Gaziano JM, Vasan RS. Soft drink consumption and risk of
developing cardiometabolic risk factors and the metabolic syndrome in the
middle aged community. Circulation 2007;116:480-488.

549. Nettleton JA, Lutsey PL, Wang Y, Lima JA, Michos ED, Jacobs DR .Diet
soda intake and risk of incident syndrome and Type 2 diabetes in the Multi-
Ethnic Study of Atherosclerosis (MESA). Diabetes Care. 2009;32:688-694.

550. Wang D, Sievenpiper JL, de Souza RJ, Cozma Al, Chiavaroli L, Ha V,
Mirrahimi A, Carleton AJ, Di Buono M, Jenkins AL, Leiter LA, Wolever TM,
Beyene J, Kendall CW, Jenkins DJ. Effect of fructose on postprandial
triglycerides: a systematic review and meta-analysis of controlled feeding trials.
Atherosclerosis. 2014;232(1):125-33.

551. European Council. Food Additives. Regulation (EC) No 1333/2008.
Brussels, EC; 2008. Available at: http://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=celex%3A32008R1333

552, Livesey G. Health potential of polyols as sugar replacers, with emphasis
on low glycemic properties. Nutr Res Rev. 2003;16:163-91.

104


http://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:52008DC0392
http://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:52008DC0392
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32008R1333
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32008R1333

553. Wiebe N, Padwell R, Field C, Marks S, Jacobs R, Tonelli M. A systematic
review on the effect of sweeteners on glycaemic response and clinically relevant
outcomes. BMC Med. 2011;9:123.

554, European Food Safety Authority. Available at:
https://www.efsa.europa.eu/en/topics/topic/sweetener
555. European Food Safety Authority (2011). Scientific opinion on the

substantiation of health claims related to intense sweeteners and contribution to
the maintenance or achievement of a normal body weight (ID 1136, 1444,
4299), reduction of post-prandial glycaemic responses (ID 4298), maintenance
of normal blood glucose concentrations (ID 1221, 4298), and maintenance of
tooth mineralisation by decreasing tooth demineralisation (ID 1134, 1167, 1283)
pursuant to Article 13(1) of Regulation (EC) No 1924/2006. EFSA Journal 9:
2229. Available at:
http://www.efsa.europa.eu/sites/default/files/scientific_output/files/main _docum
ents/2229.pdf

556. British Dietetic Association. Policy Statement: The Use of Artificial
Sweeteners. BDA, Birmingham; 2016.
557. Miller PE, Perez V. Low-calorie sweeteners and body weight and

composition: a meta-analysis of randomised controlled trials and prospective
cohort studies. Am J Clin Nutr. 2014;100:765-777.

558. Rogers PJ, Hogenkamp PS, de Graaf C, Higgs S, Lluch A, Penfold C,
Perry R, Putz P, Yeomans MR, Mela DJ. Does low-energy sweetener
consumption affect energy intake and body weight? A systematic review,
including meta-analyses, of the evidence from human and animal studies. Int J
Obes. 2016;40(30):381-394.

559. Gardner C,Wylie-Rosett J, Gidding SS, Steffen LM, Johnson RK, Reader
D, Lichtenstein AH; American Heart Association Nutrition Committee of the
Council on Nutrition, Physical Activity and Metabolism, Council on
Arteriosclerosis, Thrombosis and Vascular Biology, Council on Cardiovascular
Disease in the Young; American Diabetes Association. Non-nutritive sweeteners:
current use and health perspectives: a scientific statement from the American
Heart Association and the American Diabetes Association. Diabetes Care.
2012;35(8):1798-1808.

560. Azad MB, Abou-Setta AM, Chauhan BF, Rabbani R, Lys J, Copstein L,
Mann A, Jeyaraman MM, Reid AE, Fiander M, MacKay DS, McGavock J,
Wicklow B, Zarychanski R. Nonnutritive sweeteners and cardiometabolic health:
a systematic review and meta-analysis of randomized controlled trials and
prospective cohort studies. CMAJ. 2017;189(28):E929-E9309.

105


https://www.efsa.europa.eu/en/topics/topic/sweetener
http://www.efsa.europa.eu/sites/default/files/scientific_output/files/main_documents/2229.pdf
http://www.efsa.europa.eu/sites/default/files/scientific_output/files/main_documents/2229.pdf

Appendix A: Summary of recommendations with Evidence
GRADE

Nutrition management and models of education and care
delivery

RECOMMENDATIONS

Nutrition management is recommended as part of an
integrated package of education and clinical care for all
people with diabetes and those at risk of developing
Type 2 diabetes

Offer on-going nutritional advice guided by a registered
dietitian to all people with diabetes, and those at high
risk of Type 2 diabetes

Offer structured diabetes education at the time of
diagnosis with annual follow-up

Adopt a person-centred approach and a variety of
learning styles during education

Offer culturally sensitive multi-component education
and interventions to people from ethnic minority groups

Evidence GRADE
4

NR

Prevention of Type 2 diabetes

RECOMMENDATIONS

Aim for weight loss of at least 5%, where appropriate,
to reduce the risk of Type 2 diabetes in high risk
groups
Key recommendations for lifestyle interventions to
reduce risk of Type 2 diabetes in high risk groups
include:

» Restrict energy intake

» Reduce total and saturated fat intake

* Increase fibre intake

* |ncrease physical activity

Dietary patterns associated with reduced risk in general
populations include:

* Mediterranean diet

= DASH diet

» Vegetarian and vegan diets

= The Nordic healthy diet

» Moderate carbohydrate restriction

Include more specific foods associated with reduced
risk in general populations such as wholegrains, some
fruit, green leafy vegetables, yogurt and cheese, tea
and coffee

Evidence GRADE
4

N NN A
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e Reduce specific foods associated with increased risk in
general populations including red and processed meat,
potatoes, particularly French fries, sugar sweetened
beverages and refined carbohydrates

e Offer culturally tailored, multi-component lifestyle
interventions to reduce the risk of Type 2 diabetes in
ethnic minority groups

Weight management and remission of Type 2 diabetes

RECOMMENDATIONS

e [or overweight or obese people with Type 2 diabetes
» For Type 2 diabetes remission, aim for weight
loss of approximately 15kg, as soon as possible
after diagnosis
» To improve glycaemic control and CVD risk, aim
for at least 5% weight loss achieved by reducing
calorie (energy) intake and increasing energy
expenditure
e Adopt an individualised approach which may include
dietary, physical activity, surgical and medical strategies
that are recommended for people without diabetes

Evidence GRADE

NR

Glycaemic control and Type 1 diabetes

RECOMMENDATIONS

e (Offer education to support people with Type 1 diabetes
to identify and quantify their dietary carbohydrate intake
for glycaemic control. Specifically:

» Adjust insulin to carbohydrate intake in people
using multiple daily injections (MDI) and
continuous subcutaneous insulin infusion (CSII)
(insulin pump)

= Aim for consistent quantities of carbohydrates on
a day-to-day basis in people on fixed insulin
regimens

Evidence GRADE
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Glycaemic control and Type 2 diabetes

RECOMMENDATIONS

Prioritise weight loss of at least 5% in overweight people
by reducing calorie (energy) intake and increasing energy
expenditure

Aim for a Mediterranean-style diet or equivalent healthy
eating pattern (see CVD section)

Offer individualised education to support people to
identify and quantify their dietary carbohydrate intake,
encourage low glycaemic index (Gl) foods and consider
reducing the total amount of carbohydrates

Aim for at least 150 mins per week of moderate to
vigorous physical activity, over at least three days

Evidence GRADE

Cardiovascular disease- blood lipids and blood

pressure

RECOMMENDATIONS

Dietary patterns, specifically the Mediterranean and
DASH-style diets, are recommended to reduce CVD risk
factors and CVD events in people with diabetes. Key
features of these diets include:
» Decrease salt intake (<6g/day)
» Eat two portions of oily fish each week
» Eat more wholegrains, fruit and vegetables, fish,
nuts and legumes (pulses)
» Eat less red and processed meat, refined
carbohydrates and sugar sweetened beverages
» Replace saturated fats (SFA) with unsaturated fats,
and limit intakes of trans fatty acids (TFA)
» Limit alcohol intake to <14 units a week
Aim for modest weight loss of at least 5% in overweight
individuals
Aim for at least 150 mins per week of moderate to
vigorous physical activity, over at least three days.
Products containing 2-3g of plant stanols and sterols per
day can be recommended

Evidence GRADE
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Nutritional management of diabetes complications

Hypoglycaemia

RECOMMENDATIONS Evidence GRADE
e An individualised approach to hypoglycaemia
management  with  appropriate  monitoring  is NR

recommended. One example of a strategy commonly
recommended is:
= Take 15-20g glucose

= Repeat treatment if blood glucose level has not
risen above 4mmol/l after 15 minutes

» Depending on individual needs and treatment, a
follow-up snack providing 15-20g carbohydrate
may be necessary

Diabetic nephropathy

RECOMMENDATIONS

e Offer individualised approach to minimise risk of
malnutrition:
» Provide advice on potassium, phosphate, salt
and energy intake as clinically required
= Do not routinely restrict protein intake

Evidence GRADE
NR

Lower limb ulcers and amputations

RECOMMENDATIONS

e Assess nutritional status and offer individualised
approach to minimise malnutrition, and optimise
glycaemic control

Evidence GRADE
NR

Diabetic gastroparesis

RECOMMENDATIONS

e (Offer individualised care to meet nutritional requirements,
manage symptoms and optimise glycaemic control

Evidence GRADE
NR
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Other special considerations

Nutrition support

RECOMMENDATIONS

e Aim to meet nutritional requirements and adequacy
= Adjust diabetes treatment to optimise glycaemic
control
= Deliver support from a multi-disciplinary team
e General enhanced recovery after surgery protocols can
be recommended, depending on individual clinical
situation.
e Diabetes specific formulae enteral feeds can be
recommended, but are not routinely used in the UK

Evidence GRADE
2

NR

Older people with diabetes

RECOMMENDATIONS

e Offer education, including dietary intervention, to older
people with diabetes. Age should not restrict access to
education

e Assess nutritional status
supervision of a dietitian

e Adapt general guidelines for people with diabetes for
those with dementia

and care plans under the

Evidence GRADE
4

NR
NR

Diabetes care in institutions

RECOMMENDATIONS

e Offer access to education, including dietary intervention,
to people in institutions

e Provide menus with nutritional information, including
carbohydrate content

Evidence GRADE
NR

Pregnancy

RECOMMENDATIONS

Women living with diabetes (both Type 1 and Type 2 diabetes)
prior to conception should :

e Receive support from a multidisciplinary team, including
referral to a dietitian

Evidence GRADE
NR
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e Aim to achieve and maintain optimal glycaemic control
before and during pregnancy

e Aim to lose weight before pregnancy if overweight or
obese and maintain appropriate weight gain during
pregnancy

e Take 5mg folic acid/day before pregnancy until the end of
the 12th week of pregnancy

Women diagnosed with gestational diabetes should:
o Be referred to a dietitian for dietary advice
e Aim to achieve appropriate weight gain
e Take regular physical activity, including walking for 30
minutes after a meal to lower postprandial glucose
concentrations

NR

Coeliac disease
RECOMMENDATIONS Evidence GRADE

e Offer individualised advice by a specialist dietitian to all NR
people with coeliac disease and diabetes.
¢ Recommend adherence to a gluten free diet 4

Cystic fibrosis related diabetes mellitus (CFRD)
RECOMMENDATIONS Evidence GRADE

e Provide individualised dietary and insulin education and | NR
advice to optimise nutritional status, weight and
glycaemic control

e Avoid unnecessary dietary energy restrictions

e Provide education to support people to identify and
quantify carbohydrates to manage glycaemic control, | 1
including during supplementary feeding.

Diabetes in HIV
RECOMMENDATIONS Evidence GRADE

e Offer individualised multi-component interventions to | NR
treat antiretroviral-associated weight gain to reduce risk
of Type 2 diabetes
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e Follow diet and physical activity recommendations for the
general diabetes population to manage diabetes in
people with HIV

NR

Eating disorders

RECOMMENDATIONS

e Consider the possibility of disordered eating or other
control behaviours relating to food in adults with diabetes

e Use suitable screening tools to identify possible eating
disorders at the earliest opportunity.

e Consider an early referral to local eating disorder services

Evidence GRADE

NR

NR

Micronutrients, food supplements and functional foods

RECOMMENDATIONS

e Do not recommend micronutrient supplementation to
manage or prevent diabetes

e Encourage individuals choosing to use supplements to
discuss their individual needs with a registered dietitian

Evidence GRADE
4

NR

Diabetic foods, sugars and other sweeteners

RECOMMENDATIONS

¢ Avoid food labelled ‘diabetic’ or ‘suitable for diabetics’

e Reduce intake of free sugars, sugar-sweetened
beverages, added fructose and polyols.

e Non-nutritive (artificial) sweeteners are safe and may be
recommended

Evidence GRADE

NR
2
NR
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Appendix B — The Grading of Recommendations Assessment,
Development and Evaluation (GRADE) scoring for quality of
evidence

The highest score for a clinical recommendation according to GRADE is 4, and lower
numbers denote deductions made for lower-quality studies with limited generalisability;
see below:

Grade 4: strong recommendation based on high quality evidence

Grade 3: moderate recommendation based on moderate quality evidence
Grade 2: low strength recommendation based on low quality evidence
Grade 1 (or less): very low strength recommendation based on very low
quality evidence

RCTs, systematic reviews and meta-analyses of RCTs were graded 4 and
observational cohort studies were graded 2. The quality of data was then assessed,
and up to 3 points were deducted according to issues such as small studies (less than
100 participants), heterogeneity of intervention, follow-up, attrition and incomplete
reporting. Further points were deducted according to the consistency of effects
between studies, with 1 point deducted for lack of agreement. The generalisability of
the population and translating outcomes from studies to the population of interest was
also considered, and 1 point was deducted for each component of difference. For
example, the majority of studies for cardiovascular disease (CVD) prevention were
performed in general populations rather that in people with diabetes. Cost-
effectiveness and effect size were not considered in this adapted grading system. A
flow chart is shown below to indicate the grading used in these guidelines.

\
Type of evidence
Randomised controlled trial = 4 points
Observational cohort study = 2 points
l J
4 )

Quality of evidence
Issues with 1 component = -1 point
Issues with 2 components = -2 points
_ Issues with 3 components = -3 points )

!

i Consistency of evidence E

Outcomes similar between all studies = +1
Outcomes similar between most studies = 0
\_ Lack of agreement between studies =-1

!

' N
Generalisability of evidence

Issues with 1 component = -1

Issues with 2 components = -2

Fig 1. Flow-chart of grading system
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Not Rated (NR)

A key aspect of current approaches to supporting people with diabetes is to encourage
practice that is individualised. It is challenging to rate such recommmendations using the

GRADE system, particularly in situations where multiple conditions influence health and
dietary approaches. In response to this, a deliberate decision was made to report these
recommendations as ‘Not Rated’, indicated by the letters NR.

This approach was used for three different circumstances:

. Firstly, for qualitative guidelines recommending individualised interventions
and treatment, as these are not captured within recognised strategies such
as RCTs.

. Secondly, some national and international guidance (e.g. NICE and SACN)

are not assessed by the GRADE system, or do not assign a GRADE number
and have been designated NR.

. Thirdly, NR was applied where there was no evidence specifically for people
with diabetes and where it was clinically reasonable to extrapolate from data
collected from general populations.

It is important to stress that an NR score for a particular recommendation does not
mean that the recommendation was based on weak evidence. Some of the
recommendations rated NR were based on meta-analyses, systematic reviews and
RCTs.

114



