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Abstract

Diabetes management relies on effective evidence-based advice that informs and empowers individuals to manage their health.
Alongside other cornerstones of diabetes management, dietary advice has the potential to improve glycaemic levels, reduce risk
of diabetes complications and improve health-related quality of life. We have updated the 2004 recommendations for the
nutritional management of diabetes to provide health professionals with evidence-based guidelines to inform discussions with
patients on diabetes management, including type 2 diabetes prevention and remission. To provide this update we commissioned
new systematic reviews and meta-analyses on key topics, and drew on the broader evidence available. We have strengthened and
expanded on the previous recommendations to include advice relating to dietary patterns, environmental sustainability, food
processing, patient support and remission of type 2 diabetes. We have used the Grading of Recommendations, Assessment,
Development and Evaluations (GRADE) approach to determine the certainty of evidence for each recommendation based on
findings from the commissioned and identified systematic reviews. Our findings indicate that a range of foods and dietary
patterns are suitable for diabetes management, with key recommendations for people with diabetes being largely similar for
those for the general population. Important messages are to consume minimally processed plant foods, such as whole grains,
vegetables, whole fruit, legumes, nuts, seeds and non-hydrogenated non-tropical vegetable oils, while minimising the consump-
tion of red and processed meats, sodium, sugar-sweetened beverages and refined grains. The updated recommendations reflect
the current evidence base and, if adhered to, will improve patient outcomes.

Keywords Diabetes management - Dietary guidance - Eating advice - Nutrition recommendations - Type 2 diabetes prevention -
Type 2 diabetes remission

Abbreviations MUFA  Monounsaturated fatty acids
DASH Dietary Approaches to Stop Hypertension NNS Non-nutritive sweetener
DNSG Diabetes and Nutrition Study Group
IGT Impaired glucose tolerance

Introduction

Members of the Guideline Development Group for the Diabetes and ~ Diabetes management, including the prevention and remis-
Nutrition Study Group (DNSG) of the EASD are listed in alphabetical sion of type 2 diabetes, relies on effective evidence-based

order in the Appendix. These individuals are the authors of this article. advice that informs and empowers individuals to manage their
These guidelines were reviewed for EASD by its Committee on Clinical ~ health. Well-designed dietary recommendations and nutrition
Affairs. therapy are essential to improve both life expectancy and qual-

ity. However, the flood of nutrition information available is of

>< The Diabetes and Nutrition Study Group (DNSG) of the European variable quality, creates controversy regarding the best
Association for the Study of Diabetes (EASD)

For Guideline queries contact andrew.reynolds@otago.ac.nz approaches, and is likely to confuse both people with diabetes

and health professionals.
These new dietary recommendations for diabetes manage-
ment have been produced by the Diabetes and Nutrition Study

c/o Andrew Reynolds, Department of Medicine, University of
Otago, Dunedin, New Zealand
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Group (DNSG) of the European Association for the Study
of Diabetes (EASD). The recommendations are presented
in short sections that often rely on detailed pre-published
systematic reviews and meta-analyses commissioned by the
DNSG and undertaken by separate groups with relevant
expertise. The recommendations were finalised after
presentations and extensive discussions within the DNSG.
They are designed for health professionals, including those
with and without dietetic training, who treat and advise
people with diabetes, and replace the previous recommen-
dations [1].

It is important to understand that dietary recommendations
are written to provide guidance that is likely to benefit the
majority of people with diabetes. They form a starting point
for nutrition therapy, which all people with diabetes need and
deserve. Achieving the best results for each individual patient
also depends on the training and interpersonal skills of the
health professional. As few people are able to make sudden,
permanent or radical changes to their lifestyles, health profes-
sionals must judge and discuss with their patient how to apply
these recommendations to obtain the greatest benefit for each
person with diabetes.

This article is structured to provide evidence-based
recommendations and commentary on macronutrients,
foods, dietary patterns, and the broader lifestyle context
of type 2 diabetes prevention and diabetes management.
Recommendations for macronutrients and body weight
are primarily derived from evidence pertaining to those
with diabetes. Nutrient recommendations need to be
applied in the context of what people eat, so recommen-
dations for diabetes prevention, foods, dietary patterns
and lifestyle are derived from broader populations that
include those with diabetes. Details on the development
of these recommendations is found within the electronic
supplementary material (ESM) along with the AGREE
Reporting Checklist [2]. We have used the Grading of
Recommendations, Assessment, Development and
Evaluations (GRADE) approach to comment on the
certainty of evidence for each recommendation based on
findings from the commissioned systematic reviews.
Certainty relates to the consistency of an observed effect,
not the size of that effect. Each recommendation is graded
as either @OOO very low, ®HOO low, ®HHO moder-
ate or ®®®@ high, with very low certainty being the
most likely to change over time as new research evidence
emerges. This certainty of evidence determines how
recommendations are worded. However, there is some
variability in wording given the diversity in recommen-
dations made. Recommendations should not be consid-
ered in isolation. Manufactured and composite foods
considered to have beneficial attributes, such as a low-
energy content, should only be recommended when their
overall composition is consistent with recommendations
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for dietary fibre, sugars, saturated fat and protein. These
recommendations do not include advice relating to sever-
al other topics important to nutrition advice, such as
dietary sodium reduction to below 2000 mg, as these were
deemed to be adequately covered elsewhere [3]. We
believe these dietary recommendations reflect the current
evidence base and will continue to be updated.

Prevention of type 2 diabetes

Recommendations

e People who have overweight or obesity are at
increased risk of type 2 diabetes, and should aim
for at least 5% weight loss by adopting an intensive
lifestyle intervention involving an energy-restricted
diet and increased physical activity. @ PP High

e Energy intake and physical activity appropriate to
individual requirements are recommended to
ensure long-term maintenance of a healthy body
weight. §P P High

e Achieving a combination of low-risk lifestyle
behaviours, such as following a healthy dietary
pattern (e.g. Mediterranean, Nordic, vegetarian),
undertaking regular physical activity, avoiding
overweight and obesity, and not smoking, are
recommended. PP O Moderate

Commentary

Recommendations for type 2 diabetes prevention are based
on meta-analyses of randomised controlled trials (RCTs)
[4-7], as well as broader evidence relevant to diabetes
prevention, including further systematic reviews and
meta-analyses of prospective cohort studies [8—10], and
large individual RCTs of intensive lifestyle interventions
[11-14].

Type 2 diabetes prevalence is increasing worldwide.
It is estimated that 537 million adults aged 20-79 years
have diabetes, most of which is type 2 diabetes [15].
Strategies targeting both individuals at high risk and
the general population are needed to curb the projected
rise of type 2 diabetes to 783 million by 2045 [15]. To
this end, the DNSG strongly emphasise the integral role
and the importance of regional and nationwide health
policy activities to curb the type 2 diabetes epidemic
[16] and encourage establishing programmes for the
prevention of type 2 diabetes in Europe and worldwide.

Lifestyle modification is a cornerstone of type 2 diabetes
prevention. Intensive lifestyle interventions have been eval-
uated in several landmark RCTs in individuals of different
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ethnic groups who have overweight or obesity with an at-
risk phenotype (mainly those with impaired glucose toler-
ance [IGT]) [4]. These interventions targeted 5—7% weight
loss through energy-restricted healthy dietary patterns that
are moderate in fat, low in saturated fat, and high in dietary
fibre, whole grains, fruit, vegetables and legumes, and an
increase in physical activity. The combination of dietary
change and increased physical activity has been integral
for sustained weight loss and reducing risk of type 2 diabe-
tes incidence by 53% [4]. Weight loss through physical
activity alone has not been as widely effective.

There is an important long-term effect of intensive lifestyle
interventions [4]. The post-intervention follow up of the Da
Qing IGT and Diabetes Study showed beneficial effects on
reduced type 2 diabetes, microvascular complications, total cardio-
vascular disease (CVD), cardiovascular mortality and all-cause
mortality even after 30 years of follow up [11]. Similar long-
term post-intervention benefits were reported in the Diabetes
Prevention Program Outcome study, with reduced type 2 diabetes
and microvascular complications (restricted to women and those
that did not develop diabetes) at 15 years of follow up [13], and the
Finnish Diabetes Prevention Study, with reduced type 2 diabetes
at 13 years and reduced early retinopathy in a subgroup analysis
up to 10 years after the intervention [12, 17]. The strength of our
first recommendation is due to these remarkable findings and
long-term follow up.

Although the epidemic of type 2 diabetes has clearly
followed the rise in overweight and obesity, type 2 diabetes
is heterogeneous with regard to its detailed phenotype and
genotype, and no long-term prevention trials have examined
lifestyle intervention effects in different phenotype or geno-
type groups or compared different dietary patterns according
to the phenotype or genetic predisposition to type 2 diabetes.
However, there is suggestive evidence from post hoc analyses
of the prevention trials that lifestyle changes may overcome
the genetic variability in risk of type 2 diabetes [18]. Several
implementation trials carried out in the primary healthcare
setting for people with high risk of type 2 diabetes tend to
confirm the results obtained from controlled trials [19, 20]—
that lifestyle change effectively reduces type 2 diabetes irre-
spective of genotype or phenotype.

Other dietary patterns and food-based approaches that do
not primarily target weight loss have also been associated
with reduced type 2 diabetes risk in syntheses of large
prospective cohort studies and in the PREDIMED trial.
These include Mediterranean [4, 21], Nordic [6] and vege-
tarian dietary patterns [22], or diets high in vegetables and
fruit [9], whole grains [8, 23] and fibre [8], or low in
glycaemic index and load [10]. In observational studies,
the combination of three or more health-related low-risk
lifestyle behaviours that include maintaining a healthy
body weight, regular physical activity, smoking abstinence
or cessation, and nil-to-light alcohol consumption (note, we

do not recommend alcohol consumption at any level
[24-26]) have been associated with a nearly 80% reduction
in type 2 diabetes risk. Pooled analyses of large prospective
cohort studies reveal an inverse linear dose-response gradi-
ent in which the addition of each low-risk lifestyle behav-
iour decreases the risk of type 2 diabetes in individuals at
varying background risk for type 2 diabetes [7].

Energy-balance and weight management
in diabetes management

Recommendations

e People with diabetes who have overweight or
obesity should be supported with evidence-based
treatments to achieve and maintain weight loss.
SDD G High

e A variety of weight-loss diet types and macro-
nutrient compositions, supported by trained health
professionals, can be used for weight-loss
induction and maintenance, provided that they
meet other dietary recommendations. @PDD
High

¢ Nutritionally complete low-energy formula products
can be used, either temporarily for weight-loss
induction as ‘total diet replacement’ (replacing all
meals), or by replacing 1-2 meals/day. Replacing
1 meal/day or 3-6 meals/week can also be used
for longer-term weight-loss maintenance. PO
Moderate

¢ Neither extreme high-carbohydrate, nor very-low-
carbohydrate ketogenic diets are recommended

for weight loss. @@ @D High

e Remission of type 2 diabetes (HbA1c <48 mmol/mol
[<6.5%] without glucose-lowering medication) in
people who are overweight or obese can be
achieved through sustained weight loss. @D P
High

e A low-energy total diet replacement programme
(e.g. 3500 kJ/day [840 kcal/day] for 12—20 weeks),
provided by trained health professionals, with
carefully adjusted glucose-lowering and anti-
hypertensive medications, is recommended to
provide sufficient weight loss (10-15% body weight
or greater) to induce remission of type 2 diabetes.
Following weight loss, long-term low-intensity
support for weight-loss maintenance is recom-
mended. PP P High

Commentary

These recommendations for body weight and weight loss are
supported by published systematic reviews undertaken to
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inform the DNSG [27, 28] and by broader evidence relevant to
weight management for people with diabetes.

Body function and maintenance requires a continuous
but variable supply of energy from fats, carbohydrates and
protein [29, 30], either directly after absorption from a
meal, or from energy that is surplus to immediate mealtime
need, stored as fat in adipose tissue [29]. Excess stored
energy and age are the primary drivers for type 2 diabetes
onset [31]. As populations have gained weight more rapid-
ly and at younger ages, age at diagnosis of type 2 diabetes
has fallen while body fat and body mass index (BMI) at
diagnosis have risen [32—-34]. The key feature behind
development of metabolic diseases mediated by weight
gain and obesity appears to be accumulation of ectopic
fat, presumably via genetic and/or epigenetic mechanisms
[35], in vital organs (e.g. liver and pancreas), thereby
impairing their function [36]. When BMI is relatively
low and in groups with similar BMI, high waist circumfer-
ence (>94 cm in men, >80 ¢cm in women) indicates elevat-
ed ectopic fat accumulation and risk of type 2 diabetes [37,
38]. The amount of weight gain needed to precipitate type
2 diabetes varies widely between individuals, but is less
among Asian and Indigenous people than among people of
European origin [39].

Extensive and consistent evidence has shown that
intentional or therapeutic weight loss reduces blood
glucose in people with type 2 diabetes and also improves
most other major cardiometabolic risk factors (blood
pressure, lipid profile and inflammation) [40, 41].
Clinical guidelines have always asserted that weight loss
and weight-loss maintenance, using a healthful nutrient-
complete diet and physical activity promotion, are funda-
mental to type 2 diabetes management before introducing
medication [42, 43]. Weight loss improves cardiometa-
bolic risks and reduces medication load. Recently it has
become clear that, at least early after diagnosis of type 2
diabetes, substantial weight loss can reverse the accumu-
lation of ectopic fat in liver and pancreas, and reliably
generate remission of type 2 diabetes (return to non-
diabetic HbA ., without taking glucose-lowering medi-
cation) [27, 36]. Within 6 years from diagnosis, over 80%
of people with type 2 diabetes can achieve remission by
losing >15 kg of body weight [44, 45]. The likelihood of
achieving remission declines with time after diagnosis,
but may still be possible for some individuals after 10-20
years [46].

Weight loss occurs, inevitably, when less energy is
consumed than is used over a sustained time frame [30,
47]. Faster weight loss occurs with a greater energy
imbalance. As body weight falls, metabolic rate also falls
slightly. Energy expenditure can be boosted by a
sustained increase in physical activity, however, the indi-
vidual must usually consume a diet that contains less
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energy than previously consumed to maintain their weight
loss [47].

Many diet types can be used successfully to reduce
energy intake and produce weight loss [27]. Weight-
management diets commonly exclude or minimise the
intake of one macronutrient or food group, while avoiding
a compensatory increase in energy intake from other
dietary sources. Other weight-loss diets focus on reducing
portion size, or on attempting to increase satiety and feel-
ings of fullness from what is consumed. A systematic
‘umbrella’ review of published meta-analyses of studies
comparing hypoenergetic diets for weight management
in people with type 2 diabetes does not support any partic-
ular weight-loss diet over others (e.g. low-carbohydrate,
high-protein, low-glycaemic index, Mediterranean, high-
monounsaturated fatty acid [MUFA] or vegetarian diets)
[27]. This evidence indicates that a variety of weight-loss
diets can be used equally effectively for weight manage-
ment with type 2 diabetes, provided they can be followed
and meet recommendations for protein, fat, micronutrient
and fibre intake.

The evidence indicates that low-, and ‘very low’-
(<3500 kJ/day [<840 kcal/day]) energy diets, using total
diet replacement formula diet products (replacing all
meals) or partial liquid meal replacement products (replac-
ing 1-2 meals per day) for the weight-loss phase, were
most effective for weight loss and reduction of other
cardiometabolic risk factors when compared with the
results from self-administered food-based weight-loss
diets [27, 28, 48]. The Look AHEAD trial also showed
that highest adherence to meal replacements in the inter-
vention group was associated with an approximately four-
fold greater odds of achieving the >7% weight-loss goal at
1 year [49]. However, many people find very-low-energy
diets (1750-2300 kJ/day [420-550 kcal/day]) difficult to
sustain, and they do not generate greater weight loss than
formula diets providing ~3400 kJ/day (810 kcal/day) [48].
A step-down approach starting with 4200 kJ/day or 5000
kJ/day (1000—1200 kcal/day) is commonly advocated with
obesity. Although all diet types are similarly effective for
weight management, health risks could differ among
weight-loss diets. For example, very-low-carbohydrate
ketogenic diets have been associated with hypoglycaemia,
ketoacidosis, and vitamin and mineral inadequacies, and
both extreme high-carbohydrate and low-carbohydrate
ketogenic diets have been associated with greater mortal-
ity [50-56].

Low-energy nutritionally complete formula diets
with a ‘total diet replacement’ induction phase are the
most effective dietary approach for achieving type 2
diabetes remission [27, 44, 57]. While short-term
remission of type 2 diabetes is a striking and highly
desirable outcome, the ultimate health benefits from
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weight management are likely to depend largely on
long-term maintenance of a lower body weight. Long-
term low-intensity structured programmes, including
support for changing food choice, eating pattern and
physical activity, and psychological support for behav-
iour change, can help to sustain new behaviours, rela-
tionships with foods and adherence to dietary advice,
ultimately improving weight-loss maintenance [58, 59].
Consistent evidence is also accruing that long-term
weight-loss maintenance is better after more rapid early
weight loss [60]. Treatments effective for more rapid
weight loss may thus have long-term value by sustain-
ing motivation and adherence; however, benefits will
be greatest with optimal weight-loss-maintenance strat-
egy and support [45, 61]. Diet compositions for the
weight-loss induction and maintenance phases need
not necessarily be the same [47]. The choice of diet
type depends on the skill and experience of the health
professional supporting the patient, and on the enthu-
siasm of the person with diabetes for a particular diet
type. Given that dietary adherence can be socially and
psychologically testing, skills and empathy from the
health professional is needed, providing consistent,
long-term, evidence-based support [62]. As with all
healthcare, patient preferences, culture, context and
lifestyle consideration will require open conversation
and shared decision-making between health profes-
sionals and people with diabetes.

Intensive lifestyle intervention combining both diet
and physical activity (when possible) have been shown
to benefit weight loss and reduce downstream complica-
tions. The Look AHEAD trial [63—68] used partial meal
replacement for weight-loss induction combined with
heavily supported physical activity training (moderate-
intensity, 175 min per week). Those in the intervention
achieved an overall weight loss of 8.6% vs 0.7% at 1
year, and 6.0% vs 3.5% at 9.6 years in completers from
the intervention group (vs the control group). In those
who achieved at least 10% weight loss, glycaemic levels
and other cardiometabolic risk factors improved, with
reduced incidence of major adverse cardiovascular
events [64], nephropathy, non-alcoholic fatty liver
disease (NAFLD), obstructive sleep apnoea and depres-
sion [63—68]. Diets prescribed for weight loss or long-
term weight-loss maintenance need to be nutritionally
complete, especially so when prescribed to older adults.
Micronutrient supplements can also be prescribed if there
is doubt that sufficient micronutrient intakes can be met.
Anti-hyperglycaemic and antihypertensive medication
use requires monitoring by health professionals before,
during and after weight loss, so to reduce risk of
hypoglycaemia and hypotension brought on by a reduced
energy intake.

Carbohydrate intakes in diabetes
management

Recommendations

e A wide range of carbohydrate intakes are
acceptable, provided recommendations relating to
dietary fibre, sugars, saturated fats and protein
intakes are met. PO Moderate

e Very low carbohydrate intakes, such as with
ketogenic diets, are not recommended. @PHO
Moderate

e Foods naturally high in dietary fibre should be
encouraged. PP High

¢ Dietary fibre intake should be at least 35 g per day
(4 g per 1000 kJ). BH DO Moderate

e Minimally processed whole grains, vegetables,
legumes, seeds, nuts and whole fruits should be
recommended as sources of dietary fibre.
DDPO Moderate

e Fibre-enriched foods and fibre supplements should
be considered when sufficient intakes cannot be
obtained from diet alone. §H PO Moderate

o Diets with a low glycaemic index or low glycaemic
load can be recommended, provided their
composition is consistent with overall diet recom-
mendations for dietary fibre, sugars, saturated fats
and protein. O DO Moderate

e Intakes of free or added sugars should be below
10% of total energy intake. @D PO Moderate

¢ Non-nutritive sweeteners (NNS) can be used to
replace sugars in foods and beverages. @HHO
Moderate

e Carbohydrate counting may be a useful approach
to determine mealtime insulin dose. &HPHO
Moderate

Commentary

Recommendations based on carbohydrate amount, dietary
fibre, NNS and glycaemic index are supported by published
systematic reviews and meta-analyses commissioned by the
DNSG [69-73]. The recommendation for carbohydrate
counting is based on a recent systematic review [74] and the
recommendation for free or added sugars is based on existing
published systematic reviews and meta-analyses [75] and a
World Health Organization (WHO) guideline [76] considered
relevant to diabetes management.

Given that a wide range of carbohydrate intakes can be
acceptable in diabetes management [69], these recommenda-
tions focus on carbohydrate quality, with the primary marker
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of quality being the amount of dietary fibre consumed. Diets
high in naturally occurring fibre have been shown to be
protective against cardiometabolic disease and premature
mortality [8, 70]. Increasing fibre intakes can improve blood
glucose and cholesterol levels and body weight, improving
diabetes management [70]. The largest benefits in relation to
glycaemic levels have been observed when moving from low
to moderate or high fibre intakes. Those with diabetes, IGT or
impaired fasting glucose should consume at least 35 g of fibre
per day [70]. Beneficial effects have also been noted with
lower and, for some people, more acceptable amounts [70].

Foods naturally high in dietary fibre are whole grains,
vegetables, legumes, seeds, nuts and whole fruit. There is no
indication that relatively high intakes of fibre-rich carbohy-
drate foods are associated with poor glycaemic levels or
weight gain [77-80]. Basing a diet around high-fibre foods
appears appropriate as such foods are also good sources of
micronutrients, such as folate, non-haem iron and thiamine
[81]. When choosing high-fibre foods, focus should be on
minimally processed and largely intact whole grains, rather
than products with finely milled whole grains that may also
have added sugars, sodium and saturated fats. Processing and
milling whole grains appear to lower their capacity to reduce
glycaemic levels [82—-84]. The same can be said of fruits,
where whole and cut fruit are preferred over those that have
been preserved in sweetened syrups, added to processed foods
as a concentrate, or fruit juices [85]. As there was no differ-
ence between the benefits obtained from fibre-rich foods and
fibre supplements in controlled trials of adults with IGT or
impaired fasting glucose, type 1 diabetes or type 2 diabetes
[70], some dietary fibre supplements appear a suitable method
to obtain 35 g per day of fibre when sufficient fibre cannot be
obtained from the diet alone.

Other markers of carbohydrate quality beyond fibre may
also provide guidance in diabetes management, provided
recommendations for added sugars, sodium and saturated fats
are met [3, 76]. This is particularly relevant for manufactured
and composite foods, which may be marketed based on one
attribute (e.g. low in sugar) while not meeting other recom-
mendations. Following a low-glycaemic index or -glycaemic
load diet can improve glycaemic levels and intermediate
cardiometabolic risk factors in those with diabetes [71].
High sugar intakes, especially from sugar-sweetened bever-
ages at intakes of >10% of total energy, increase body weight
[76, 86], fasting glucose and insulin [75], triacylglycerols [87]
and uric acid [88] in people with or at risk for diabetes. High
sugar intakes are also associated with increased risk of the
metabolic syndrome [89], hypertension [90], gout [91] and
CVD [92] in participants inclusive of people with or at risk
for diabetes. For those looking to reduce free or added sugar
intake, replacement with NNS may be an appropriate strategy.
Non-nutritive-sweetened beverages, when replacing sugar-
sweetened beverages, reduce body weight and
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cardiometabolic risk factors in people with or at risk for diabe-
tes [72] and are associated with reductions in the risk of obesi-
ty and cardiovascular outcomes in participants inclusive of
people with diabetes [73], with reductions similar to those
seen with the standard of care, water.

Carbohydrate counting is a way of adjusting insulin dose to
the amount of carbohydrate in a meal. The goal of carbohy-
drate counting in the treatment of type 1 and type 2 diabetes
with a basal-bolus insulin regimen is to allow flexibility in
meal choice by adjusting insulin dose to food intake without
a negative effect on metabolic control and health outcomes.
Carbohydrate counting may be useful as a technique for deter-
mining mealtime insulin dose in people with type 1 diabetes.
Carbohydrate counting has been associated with improved
HbA . in adults, with no detrimental effect on severe
hypoglycaemia or quality of life [74].

The habitual diets of individuals in Europe provide
between 45% and 55% of total energy from carbohydrate.
Definitions used for ‘low(er)’ and ‘high(er)’ carbohydrate
diets vary greatly within the literature. They may refer to
grams consumed per day, or the proportion of dietary energy
from carbohydrate (% of total energy). Many studies examin-
ing ‘low(er)’ carbohydrate diets refer to <40% of total energy,
while very-low-carbohydrate diets can be <30% of total ener-
gy or stricter. Meta-analyses have shown that when nutrient-
complete low-carbohydrate diets are compared head-to-head,
they are equally effective as higher carbohydrate (low-fat)
diets, without any clinically significant long-term differences
in glycaemic levels, lipids, blood pressure or weight manage-
ment [69, 93-95]. A meta-analysis of trials in people with type
2 diabetes also showed that replacing carbohydrates with
monounsaturated fats does improve glycaemic levels, blood
lipids and systolic blood pressure, as well as reducing body
weight [96]. Such findings fit with data from interventions
promoting plant-based low-carbohydrate diets [97].

Use of extreme very-low-carbohydrate diets (ketogenic
diets) is not recommended due to a lack of observed benefit
in type 2 diabetes prevention and management, and due to
potential safety concerns. Extreme carbohydrate restriction
has been associated with increased low-density lipoprotein
(LDL) cholesterol levels [69, 98], hypoglycaemia, ketoacido-
sis, and vitamin and mineral inadequacies [50—56]. These
diets are difficult to follow in the long run [69] and there is
lack of evidence on long-term effects [99]. Evidence from
long-term observational studies in the general population indi-
cates that low (<40% total energy) and high (>70% total ener-
gy) intakes of carbohydrate are associated with greater prema-
ture mortality [100—-103]. If people with diabetes themselves
choose to reduce carbohydrate to very low intakes, it is impor-
tant this is done with health professional support [104] to
ensure that micronutrient and fibre intakes remain adequate,
and saturated fat intake is not increased above 10% of total
energy intake [105]. Providing patient education on beneficial
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sources of carbohydrates (from whole grains, vegetables, fruit
and legumes) and fat (unsaturated rather than saturated) is
highly recommended.

Dietary fat intakes in diabetes management

Recommendations

o Dietary fats should mainly come from plant-based
foods high in both mono- and polyunsaturated fats,
such as nuts, seeds and non-hydrogenated
non-tropical vegetable oils. §HOO Low

e Saturated- and trans-fat intakes should comprise
<10% and <1% of total energy, respectively.
DOOO Low

* When reducing saturated fats, replacement should
be mainly with plant-based polyunsaturated fats
containing both n-6 and n-3 fatty acids, and
monounsaturated fats as found in nuts, seeds and
non-hydrogenated non-tropical vegetable oils.
DDOO Low

Commentary

Recommendations based on dietary fats are supported by a
published systematic review and meta-analysis commissioned
by the DNSG [106] or from other recent reviews [107-109],
and WHO guidelines [105] aimed at the general population
but considered relevant to people with diabetes.

Dietary fats are present in or added to many foods in the
food supply, however the influence on health depends on their
constituent fatty acids. Our recommendations and those for
the general population promote the consumption of foods
containing primarily plant-based mono- and polyunsaturated
fats, rather than saturated or trans-fats. This may be achieved
by using non-hydrogenated non-tropical vegetable oils (e.g.
olive oil, rapeseed/canola oil, soybean oil, sunflower oil,
linseed oil) and through the consumption of seeds, nuts, fish
and avocado, while limiting fats from meats and processed
meats, butter, coconut products or palm oil.

Our recommendation is that total saturated fat intake is less
than 10% total energy. The reduction of saturated fats in the diet
is recommended mainly due to their potential to elevate LDL-
cholesterol concentrations, which exhibit a causal relationship
with atherogenesis and CVD [108, 110, 111]. Although there
may be differences in the relationship between individual satu-
rated fatty acids and CVD risk markers these are not apparent
when considering clinical outcomes. Furthermore, different
types of saturated fats often occur in the same foods. Thus, it
seems appropriate that recommendations promote the reduction
of total saturated fats. While the food matrix may play a

potential role in the association between saturated fat intake
and blood lipid levels [112], there is insufficient evidence on
this topic to inform recommendations.

Our recommendation is that total #ans-fats intake is less
than 1% total energy. There is some evidence that an associ-
ation between trans-fats and coronary heart disease (CHD)
incidence may be due to the intake of industrially produced
trans-fat rather than those naturally present in ruminant fat
[113]. However, given the very small intakes of ruminant-
derived frans-fats reported in most cohort studies, it is not
possible to rule out potential harm associated with their intake.
For this reason, it appears appropriate that current recommen-
dations promote a reduction of total zrans-fats [114]. Country
regulatory efforts against partially hydrogenated fat use by the
food industry have proved to be useful in reducing population
intakes of trans-fats [114].

When reducing saturated and #rans-fats in the diet, our
recommendation is that, if replaced, it be with plant-based poly-
unsaturated and monounsaturated fats. In addition to improve-
ments in blood lipids being associated with replacement of
saturated fats by unsaturated fats [106, 108, 115], systematic
reviews of randomised trials that included some participants
with diabetes have identified additional cardiometabolic bene-
fits with such substitutions [107, 116]. Replacing saturated fats
with polyunsaturated fats results in reductions of HbA |, fasting
glucose concentration and liver fat content and improved
Homeostatic Model Assessment of insulin resistance
(HOMA-IR) [107]. Replacement with monounsaturated fats
from primarily vegetable sources is also associated with
improved HbA ;. and HOMA-IR [107]. Although the evidence
appears somewhat stronger for replacing saturated fats with
polyunsaturated rather than monounsaturated fats, these fats
are found in the same food sources such as a vegetable oils,
nuts and seeds. Plant-based monounsaturated fats should
provide the largest proportion of total dietary fat. With regard
to the nature of polyunsaturated fats, those containing both 7-6
and n-3 fatty acids should be recommended, with the larger
proportion from sources rich in n-6 fatty acids.

Saturated fats may also be replaced in the diet with higher
intakes of high-fibre foods [117] such as vegetables, whole
grains, legumes and whole fruit, as discussed in our carbohydrate
recommendations. Such dietary changes are likely to increase the
polyunsaturated:saturated fatty acid ratio, which has also been
associated with a reduction in CVD risk [106]. Importantly, satu-
rated fat should not be replaced with rapidly digested carbohy-
drates such as sugars and simple starches [118].

Replacing foods high in saturated fats with foods and vegetable
oils containing unsaturated fats (e.g. olive oil and rapeseed/canola
oil) or high-fibre foods is likely to be beneficial in terms of promot-
ing healthy eating habits [119] and aligns with broader dietary
recommendations promoting food sources of unsaturated fatty
acids. Nuts, including peanuts, are high in unsaturated fats, with
evidence from cardiovascular outcomes trials indicating that
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mixed nuts (30 g/day) added to a Mediterranean dietary pattern
reduces major cardiovascular events [120]. Data from prospective
cohort studies indicate total nut intake is associated with reductions
in total CVD and CVD mortality, CHD and CHD mortality,
stroke mortality and atrial fibrillation in studies including some
people with diabetes [121].

The evidence for use of n-3 supplements in diabetes treat-
ment has shown no or little benefit for CVD reduction [116]
There is, however, some support for recommending regular
consumption of fatty fish as an additional means of reducing
CHD risk in people with diabetes [122]. For those who are
overweight or obese, reducing saturated fats (e.g. butter, cook-
ies, cakes) without replacement may be a useful strategy for
reducing energy intake.

Protein intakes in diabetes management

Recommendations

e For weight-stable, normal-weight people with
diabetes a protein intake of 10—20% total energy is
recommended for people under the age of 65
years with an estimated glomerular filtration rate
(eGFR) >60 ml/min per 1.73m?2. Higher intakes
(15—20% total energy) are recommended for those
aged 65 years or older. HOO Low

e For people with type 2 diabetes who have
overweight or obesity with an eGFR >60 ml/min
per 1.73m? a protein intake of 23-32% may be
recommended in the short term (up to 12
months) in the context of a weight-loss diet.
DDOO Low

e For people with moderate diabetic nephropathy
(stage 3a: eGFR <60 but >45 ml/min per 1.73m?) a
protein intake of 10-15% is recom-
mended. BHOO Low

Commentary

Recommendations for protein intakes are supported by a
published systematic review and meta-analysis commissioned
by the DNSG in those with diabetes [123] and supported by a
systematic review in people without diabetes [124].

There are two schools of thought concerning protein
intake. Both low-protein diets and high-protein diets have
been advocated. Protein intakes >20% of total energy have
not been studied long term in people with type 2 diabetes.
For this reason, we do not recommend high-protein diets
(>20% total energy) over extended periods, unless when
following an energy-reduced diet for weight loss.
Meanwhile an intake below 10% total energy risks protein
deficiency. Older people may require higher protein intakes
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(=15% total energy) to maintain muscle mass and avoid sarco-
penia [125, 126]. Studies in people with moderate to severe
kidney disease (eGFR <60 ml/min per 1.73m?, i.e. stage 3a or
less) are very limited. Evidence that high protein intake accel-
erates the loss of kidney function in people with diabetes is not
consistently observed. For the present, therefore, we recom-
mend protein intake should be in the lower normal range.

Energy-reduced weight-loss diets have been extensively
studied and high-protein diets are frequently recommended
for weight loss and to try to minimise loss of muscle mass.
The meta-analyses on protein intakes of adults with type 2
diabetes participating in randomised prospective studies indi-
cate moderate advantages with higher protein intakes, these
being reductions of body weight, systolic and diastolic blood
pressures and fasting blood glucose [123]. Kidney function was
not adversely affected in studies up to 2 years post increase in
protein intake in adults with type 2 diabetes and moderate to
normal function (éGFR >60 ml/min per 1.73m?) [123].

Good sources of protein in the diet are dairy and dairy
substitutes, legumes with complementary whole grains, eggs,
fish, poultry and lean meat. Insufficient evidence exists from
clinical trials in people with type 2 diabetes to indicate pref-
erential intake of either animal or plant protein. However, high
animal protein diets may exceed recommendations for satu-
rated fat intakes (<10% total energy), with serum cholesterol
concentrations and markers of blood glucose control generally
lower for diets higher in protein from plants [127, 128].

Food-based approaches in diabetes
management

Recommendations

Although enjoying a variety of nutritious foods is
encouraged, there are key foods to base meals and
snacks around:

e Minimally processed whole grains and wholegrain
foods are recommended to improve blood glucose
control, cardiovascular risk factors and body
weight. PP O Moderate

e Whole vegetables and fruit are recommended to
improve blood glucose control and other
cardiometabolic risk factors. @D O Moderate

e Legumes are recommended to improve blood
glucose control and other cardiometabolic risk
factors. PHO O Low

e Nuts and seeds are recommended to improve
blood glucose control and other cardiometabolic
risk factors without increasing risk of obesity.
DPHPDHO Moderate
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Commentary

Recommendations for food-based approaches are supported
by systematic reviews and meta-analyses commissioned by
the DNSG that included broader populations inclusive of
those with diabetes or at risk for diabetes [70, 129, 130] as
well as broader evidence on these foods and relevant
outcomes [85, 131-136].

Whole grains Whole grains are those that retain their bran,
endosperm and germ in the same proportions as an intact
grain, but may have been dehulled. Examples of common
whole grains are brown rice, whole wheat, rye, oats and
barley. Increasing intakes of whole grains (including replacing
refined grains with whole grains) has been shown to improve
glycaemic levels, cardiometabolic risk factors and body
weight measures in those with type 1 diabetes, type 2 diabetes,
and IGT or impaired fasting glucose [70]. Wholegrain intakes
are beneficial in CVD and hypertension management [137],
and decreasing incidence of type 2 diabetes (by 10-22%) and
other noncommunicable disease or mortality outcomes [8§].
Wholegrain products in the current food supply may be more
processed with added sugars, sodium and saturated fats than in
the past. Furthermore there is emerging evidence that process-
ing and milling whole grains appears to lower their capacity to
reduce glycaemia [82—84]. For this reason, we recommend the
intake of minimally processed and largely intact whole grains,
rather than products where finely milled whole grains have
been added.

Whole vegetables and fruit Higher intakes of vegetables and
fruit remain a universal recommendation among food-based
dietary recommendations. The available evidence from
prospective cohort studies not restricted to people with diabe-
tes indicates risk reductions of around 10% per 200 g of vege-
tables and fruit per day for CHD, stroke and total mortality,
with smaller but still significant reductions for total CVD and
cancer. Dose-response effects were apparent for most
outcomes relating to intake of up to 800 g of vegetables and
fruit per day [85] . Specific fruit and vegetables (citrus, apples
and pears among fruit sources, and allium, carrots, cruciferous
and green leafy vegetable sources) have shown inverse asso-
ciations with total CVD, CVD mortality, CHD, CHD mortal-
ity, stroke, stroke mortality and all-cause mortality [85, 135].
Results of RCTs that included those with diabetes indicate
reductions in systolic blood pressure with increased vegetable
and fruit intake, [75] reduced HbA . with increased intake of
berries [136], and reduced fasting plasma glucose, systolic
blood pressure, LDL-cholesterol and BMI for increased intake
of fruit alone (especially berries) [75, 136]. Results from
prospective observational studies indicated that for root vege-
tables the cooking method was a primary driver of type 2

diabetes occurrence and hypertension, with boiled and roasted
potatoes showing no relationship, but fried and salted potatoes
being positively associated with type 2 diabetes occurrence
[138]. Similarly for juicing, the evidence for benefits for
100% fruit juice appears restricted to levels of intake obtain-
able from a single piece of fruit (<150 ml) [89, 90]. While we
recommend whole vegetable and fruit intake, the rapidly
digestible starch and sugar provided by whole vegetables
and fruit may need to be taken into consideration in people
with diabetes if intakes are very high. In such situations,
higher intakes of green leafy vegetables rather than root vege-
tables or intakes of temperate fruit such as berries (5g sugars/
100g), citrus fruit (7-9g sugars/100g), and apples and pears
(10g sugars/100g) may be useful.

Legumes Legumes include pulses (e.g. beans, peas, chickpeas
and lentils), oil-seed legumes (e.g. soy, peanuts) and fresh
legumes (e.g. peas, string beans). Results from RCTs indicate
reductions in markers of glycaemia (HbA . and fasting blood
glucose), established lipid targets (LDL-cholesterol, non-
high-density lipoprotein [HDL]-cholesterol), systolic blood
pressure and body weight [139] with pulses at median intakes
of 120-132 g/day (0.5-0.75 cups/day) and reductions in total
and LDL-cholesterol with soy at a median intake of soy
protein of 25 g/day [131, 132]. The available evidence from
large prospective cohort studies that included some partici-
pants with diabetes indicates legumes are associated with
lower risk of total CVD, CHD and hypertension, and obesity
incidence [129]. Type 2 diabetes incidence was not reduced
by higher intake of legumes in meta-analyses [129, 140, 141].

Nuts and seeds Nuts include tree nuts such as almonds,
walnuts, pistachios, pecans, Brazil nuts, cashews, hazelnuts,
macadamia nuts and pine nuts. Peanuts (an oil-seed legume)
are also often included in assessments of nuts. Results of
RCTs of intermediate risk factors indicate reductions in estab-
lished lipid targets (LDL-cholesterol, total cholesterol,
triacylglycerols) [133, 142, 143] and markers of glycaemia
(HbA,,, fasting blood glucose) [144] at median intakes of
50-67 g/day, without the concern of an associated increase
in obesity or increases in body weight or other measures of
adiposity [134]. The available evidence from large RCTs of
clinical events supplemented by prospective cohort studies not
restricted to people with diabetes demonstrates that mixed
nuts (30 g/day) added to a Mediterranecan dictary pattern
reduces major cardiovascular events [120] and total nut intake
is associated with lower risk of total CVD and CVD mortality,
CHD and CHD mortality, stroke mortality and atrial fibrilla-
tion [121]. While there is less evidence available on whole
seed intakes, their comparable nutrient profile and place as
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an ingredient or snack implies a similar benefit with their
intake as observed with nuts.

Traditional dietary patterns and therapeutic
diets in diabetes management

Recommendations

e A variety of dietary patterns emphasising the
consumption of whole grains, whole vegetables
and fruit, legumes, nuts, seeds and non-
hydrogenated non-tropical vegetable oils, while
minimising the consumption of meat (especially
red and processed meat), sugar-sweetened
beverages, sweets and refined grains are
recommended. These patterns include:

o Mediterranean dietary pattern to improve
glycaemia and other cardiometabolic risk
factors (PP O Moderate) and reduce risk
of CVDs and all-cause mortality (PHOO
Low to PP O Moderate).

o Nordic dietary pattern to improve BMI
(PP High) and other cardiometabolic

risk factors (BPOO Low to GPOO
Moderate) and reduce the risk of CVDs

(BDPOO Low to BHDO Moderate).

o Vegetarian dietary pattern to improve
glycaemia and other cardiometabolic risk
factors (DD O Moderate).

Commentary

Traditional dietary patterns Recommendations for traditional
dietary patterns are derived from published systematic reviews
and meta-analyses commissioned by the DNSG that included
broader populations inclusive of those with diabetes or at risk
for diabetes on the Mediterranean [145], Nordic [5] and vege-
tarian [146, 147] dietary patterns, as well as broader evidence
relevant to dietary pattens for people with diabetes including
further systematic reviews [142, 148, 149], RCTs [120, 142,
150—152] and prospective cohort studies [153—155].

Mediterranean dietary patterns Mediterranean dictary
patterns are characterised by high consumption of vegetables,
legumes, whole grains, fruits, nuts and extra virgin olive oil,
moderate consumption of fish and wine, and low consumption
of red and processed meat, processed food and added sugars
[156, 157]. Results from RCTs indicate reductions in fasting
plasma glucose, body weight, LDL-cholesterol, triacylglycer-
ols, blood pressure [142, 148] and reduced need for anti-
hyperglycaemic medications [151, 152]. Retinopathy but not
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nephropathy was reduced in the randomised prospective
PREDIMED Study [150]. Observational prospective studies
not specific to, but including some people with diabetes indi-
cate that Mediterranean dietary patterns reduce major cardio-
vascular events [120, 145] and CHD mortality [145], and are
associated with further reductions in all-cause mortality [149],
cardiovascular mortality, and stroke incidence and mortality
[145]. In addition, in primary and secondary prevention CVD
trials including a large proportion of participants with diabe-
tes, the Mediterranean diet has demonstrated beneficial effects
on CVD and mortality incidence [120, 158].

Nordic dietary patterns Nordic dietary patterns, known variably
as the Nordic diet [159], New Nordic Diet [160] the Healthy
Nordic diet [161, 162] and Baltic Sea Diet [163], emphasise
whole grains (especially rye, barley and oats), berries, other
temperate fruit (especially apples, pears), vegetables (especially
root, cruciferous), legumes, fish, nuts and rapeseed/canola oil (as
the main fat sources), and low-fat dairy [160, 161, 163, 164].
RCTs were done in at-risk individuals but not specifically in
people with diabetes. Results indicate reductions in LDL-
cholesterol and other established lipid targets (non-HDL-choles-
terol, apolipoprotein B) and cardiometabolic risk factors (insu-
lin, body weight, BMI, and systolic and diastolic blood pressure)
[5]- The available evidence from large prospective cohort studies
not limited to people with diabetes indicates that Nordic dietary
patterns are associated with lower risk of total CVD, CVD
mortality, cancer mortality, CHD and stroke [5].

Vegetarian dietary patterns Vegetarian dietary patterns
exclude some or all animal foods, emphasising the consump-
tion of fruit, vegetables, legumes and whole grains, and
exclude meat, poultry or fish. Lacto-ovo vegetarian dietary
patterns include dairy and eggs, while a vegan diet excludes
all animal products. Results from RCTs of vegetarian dietary
patterns indicate reductions in HbA ., fasting plasma glucose,
LDL-cholesterol, non-HDL-cholesterol, body weight, BMI
and waist circumference in people with diabetes [146]. The
available evidence from large prospective cohort studies not
limited to people with diabetes demonstrates that vegetarian
dietary patterns are associated with reductions in CHD inci-
dence and CVD mortality [147].

Therapeutic diets Although published systematic reviews and
meta-analyses were commissioned by the DNSG [6, 165] for
therapeutic dietary patterns, specific recommendations were not
made.

The Dietary Approaches to Stop Hypertension (DASH) ther-
apeutic diet DASH dietary patterns, aimed primarily at blood
pressure reduction, emphasise fruit, vegetables, fat-free or
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low-fat dairy, whole grains, nuts and legumes, and limit the
intake of total and saturated fat, cholesterol, red and processed
meats, sweets and added sugars, including sugar-sweetened
beverages, in the context of sodium restriction. Results from
RCTs not limited to people with diabetes indicate reductions
in systolic and diastolic blood pressure as well as HbA .,
fasting plasma insulin, body weight, and total and LDL-
cholesterol [6] (OO Low to PO Moderate). The
available evidence from large prospective cohort studies not
limited to people with diabetes demonstrates that DASH
dietary patterns are associated with reductions in the risk of
total CVD, CHD and stroke [6] (B®OO Low).

Portfolio therapeutic diet The Portfolio dietary pattern or
Dietary Portfolio is a plant-based dietary pattern that empha-
sises a portfolio of four cholesterol-lowering foods/
components (nuts, plant protein from soy or other legumes,
viscous soluble fibre, and plant sterols) plus high MUFA-
containing vegetable oils, all of which have approved health
claims for cholesterol or CHD-risk reduction in Canada, the
USA and/or Europe [134, 166—171]. RCTs were done in at-
risk individuals but not specifically in people with diabetes.
Results indicate reductions in LDL-cholesterol concentration
[165], as well as in other established lipid targets (concentra-
tions of total and non-HDL-cholesterol, triacylglycerols and
apolipoprotein B), cardiometabolic risk factors (systolic and
diastolic blood pressure, C-reactive protein [CRP]) (6DBO
Moderate to ®@P@@ High), and in estimated 10 year CHD
risk [165] (006 Very low). These effects in people without
diabetes were supported by a non-randomised study conduct-
ed in people with type 2 diabetes and CHD who were placed
on statin therapy for 6 weeks [172]. Associated reductions in
HbA,, fasting glucose, triacylglycerols, waist circumference
and BMI have also been shown [155]. The available evidence
from large prospective cohort studies not limited to people
with diabetes indicates that Portfolio dietary patterns are asso-
ciated with reductions in total CVD, CHD, chronic heart fail-
ure [153], cancer mortality and all-cause mortality [154], with
no interaction by diabetes status in subgroup analyses.

Environmental sustainability and diabetes
management

Sustainable diets are those that contribute to food and nutrition
security for present and future generations and have the lowest
possible environmental impact. As with recommendations for
the general population, it is important that recommendations
for people with diabetes acknowledge the environmental
consequences of promoting certain foods, nutrients and
dietary patterns [173]. Given the considerable variation in
environmental emissions, such as carbon dioxide, associated

with the production of some foods [174], it is our intention
that these recommendations be in line with food systems that
support planetary health.

Our recommendations encourage intakes of plant-based
and minimally processed foods, and the restriction of free
sugars, sodium and saturated fats. As well as improving
health, plant-based and minimally processed foods are consid-
ered to have the lowest environmental impact [175, 176].
Diets based on such foods that promote health and have a
low environmental impact can support sustainable diets in
Europe and in other countries that use these recommendations
to inform their dietary recommendations for diabetes
management.

A wide range of supportive initiatives are required to
promote sustainable diets at the individual and household
level. These include approaches to reduce food waste [177]
and single-use plastics [178]. As our understanding of sustain-
ability grows, so will its importance in protecting planetary
health [179] and shaping sustainable dietary recommenda-
tions of the future.

Food processing and diabetes management

Virtually all foods have undergone some processing, even if
just washing or peeling. Processing is important to preserve
food by reducing microbial spoilage or oxidative degradation
[81]. Historically, processing to extend the lifespan of the food
used inorganic additives, such as salt or sodium nitrite, which
have potentially hazardous effects for consumers. Organic
preservatives are now usual for manufactured foods, with
other techniques also being used, such as freezing, which is
a harmless alternative and preserves the nutrients in foods.
Food processing now is also undertaken to enhance the
commercial value of foods, by altering their appearance and
flavour, or by making them easier to prepare for consumption.
Processing methods may add artificial ingredients and also
remove natural components of foods. Food processing to
ensure food safety as well as enhance the appeal of foods is
now commonplace; however, the effects of food processing
on the overall energy and nutrient intake of the diet requires
further research.

Ultra-processed foods are foods that no longer resemble
their native ingredients. Instead, they are manufactured
through a series of industrial processes by combining
substances derived from foods with additives [180]. Ultra-
processed foods may be high in energy density, added sugars,
sodium, and saturated and trans-fatty acids, while being low
in fibre, protein, micronutrients and phytochemicals.
Examples of ultra-processed foods are sugar-sweetened
beverages, chocolate, chicken nuggets, fries and chips, and
sweetened breakfast cereals. Unfortunately, there are no scien-
tific classification systems agreed upon to identify what foods
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may be minimally or ultra-processed, or the mechanisms by
which many food-processing techniques may influence
health. Recent surveying indicates intakes of ultra-processed
foods are increasing [181] and that these are the primary
source of dietary energy in high-income countries [182].
Observational evidence, which does not demonstrate causali-
ty, indicates that greater intakes of ultra-processed foods are
associated with adverse health outcomes, including increased
mortality, CHD, type 2 diabetes and certain cancers
[183—190]. To date, there are very few randomised trials
considering the effects of ultra-processed food consumption
on health [191]. While this is an area of potential concern, a
greater mechanistic understanding of the effects of ultra-
processed food intake on health is needed before recommen-
dations specific to these products can be developed. Our best
current advice is to promote the consumption of minimally
processed plant-based foods such as whole grains, vegetables,
whole fruit, legumes, nuts, seeds and non-hydrogenated non-
tropical vegetable oils, while minimising the consumption of
meat (especially red and processed meat), sugar-sweetened
beverages, sweets and refined grains.

Patient support and diabetes management

Nutrition therapy places a large responsibility on individuals
with diabetes to self-manage, which can be seen as demanding
[192]. Determining food quality, or the energy or carbohy-
drate content of meals, is inherently difficult, as is abandoning
one’s routines and favourite foods. A key goal of successful
nutrition therapy, therefore, is to empower people with diabe-
tes with the tools and support to self-manage [193]. It is
important that health professionals transform these evidence-
based dietary recommendations into practical, applicable
advice. Interventions that go beyond knowledge and attitudes,
to skills and competencies, have shown improved diabetes
outcomes [194].

Health professionals must help their patients to select the
dietary approach that best aligns with their values, preferences
and treatment goals, to allow them to achieve the greatest
adherence over the long term. An individual’s values and
preferences are informed by their social, cultural and personal
norms, as well as their experiences with allergies, intolerances
and gastrointestinal side effects, and the cost of foods. Other
promoters and barriers may include culinary (e.g. ability and
time to prepare foods), environmental (e.g. sustainability of
diets) and moral (e.g. animal welfare) considerations. As
adherence is one of the most important determinants for
attaining the benefits of any diet, the promoters and barriers
of adherence must be considered for each patient when decid-
ing together the best dietary approach. There are many poten-
tial issues with these discussions, such as health professional’s
lacking sufficient training in nutrition, or their communication
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being perceived as judging or blaming [195]. It is important
that healthcare professionals are aware of their own attitudes
towards food and body weight when delivering nutrition ther-
apy. It is important to convey that the aim of dietary advice is
to decrease future risk of complications and improve health-
related quality of life.
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