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Important of Medical Nutrition Therapy (MNT)

> Because type 2 diabetes Is progressive, behavior modification alone may
not be adequate to maintain euglycemia over time.

> After pharmacotherapy is initiated, nutrition therapy continues to be an
Important component of ongoing diabetes self-management

» Diabetes-specific MNT should assess and monitor medication changes in
relation to the nutrition care plan.



MNT ...
Lifestyle vs. metformin

After 10 years follow up, diabetes incidence rates:

v lifestyle intervention group: 4.8 cases In 100 people/year
v metformin group: 7.8 cases in 100 people/year
v placebo group: 11.9 cases in 100 people/year

Prevent or delay diabetes after 10 years follow-up

- Misra A. Lancet, 2009;234:45-78



MNT ...,

* Individuals who have pre-diabetes/diabetes should
receive individualized MINT

> MNT —nl, up to 1.9% HbAlc in type 1 diabetes
» MNT —»l, up to 2.0% HbAIc In type 2 diabetes
» MNT === | 15-25mg/dl LDL-C in diabetic patients

» Meta analysis support a role for MINT In treating
hypertension

- ADA. Diabetes care 2019; 42 (s1): 731-54.
- ADA. Diabetes care 2025; 30 (s1): s48-64
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Plasma blood glucose and A1C goals for

Plasma blood glucose goal
range (mg/dl)

Values by age Before meals  Bedtime/overnight Rationale

100-180

AlC
<8.5 (but >7.5) %

e High risk and vulnerability to
hypoglycemia

¢ Risks of hypoglycemia and relatively low
risk of complications prior to puberty

¢ Risk of hypoglycemia

e Developmental and psychological issues

Toddlers and preschoolers
(<26 years)
School age (612 years)

Adolescents and young adults
(13-19 years)

Key concepts in setting glycemic goals:

¢ Goals should be individualized and lower goals may be reasonable based on benefit—risk
assessment

® Blood glucose goals should be higher than those listed above in children with frequent
hypoglycemia or hypoglycemia unawareness

e Postprandial blood glucose values should be measured when there is a disparity between
preprandial blood glucose values and A1C levels

*A lower goal (<<7.0%) is reasonable if it can be achieved without excessive hypoglycemia




Carbohydrate counting ...

Insulin carbohydrate ratio:

e Adults: 1 unit of insulin for every 10 to 15 grams of carbohydrate

e School-age child: 1 unit of insulin for every 20 to 30 grams of
carbohydrate

However:

careful monitoring of blood glucose and individual response
should be evaluated to individualize the ratio.

Kulkarni, KH; Carbohydrate Counting: A practical meal planning option for people with diabetes; Clin Diab 2005 23, (3) 120-22



N
Assessment

« Hypoglycemia in children

« All children and adolescents should have height and

weight plotted on the CDC growth curves at each
clinic visit

« Thyroid function (serum TSH levels) should be
monitored at diagnosis and  every 1-2 vears
thereafter or obtained at any time growth rate Is
abnormal
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AS SCS Sment (cont’d)

» Evaluation for celiac disease should be considered if
there 1s unsatisfactory weight gain that cannot be
explained by poor metabolic control.
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Goals of NT for children and adolescents

 Provide individualized nutrition therapy with guidance on appropriate
energy and nutrient intake to ensure optimal growth and development

 Assess and consider changes in food preferences over time and incorporate
changes into recommendations

« Promote healthy lifestyle habits while considering and preserving social,
cultural, and physiological well being

 Achieve and maintain the best possible glycemic control

 Achieve and maintain appropriate body weight and promote regular exercise
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Management of the T2DM

Reduction of underlying causes:

1) Weight reduction
2) Diet therapy
3) Increase physical activity

3) Stop cigarette smoking



Management of the T2DM: weight loss

Can | Diabetes 47 (2023 197 —206

Contaents lists available at Scienceliract CJD. b

Canadian Journal of Diabetes -B*BETES
Journal homapags: CANADA

wwwww . canadianjournalofdiabetes.com

Review
MNutritional Recommendations for Type 2 Diabetes: An International ) |
Review of 15 Guidelines | Gpsgnrer

Liangying Hou MM #P1: Long Ge PhD"<!'; Qi Wwang MPH ®°; Juanjuan He MB P;
Tianzhu Qin MB "; Liujiao Cao MM “; Changhao Cao MB"; Diru Liu PhD =;
Xingrong Liu PhD":; Kehu Yang MD b5~

4 Fvidence Based Medicine Center, School of Basic Medical Scences, Lanzhou University, Lanzhouw, China

b Evidence Based Social Science Research Center. School of Public Health, Lanzhouw University., Lanzhouw, China
“Department of Social Medicine and Health Management, School of Public Health, Lanzhow University. Lanzhow, China
4 West China School af Mursing., West China Hospital, Sichuan University. Chengdu, China

® Department of Nutrition and Healthy Food, School of Public Health, Lanzhouw University, Lanzhouw, China

"Key Laboratory of Evidence Based Medicine and Knowledge Translotion of Gansu Province, Lanzhou, China

Key Messages

e Mutritional recommendations from different clinical practice guidelines may be inconsistent, and little is known about their guality.
s MNutritional recormumendations remain varied and inconsistent, and are largely based on low-quality ewvidence (nonrandomized
studies or expert opinionsj.
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Management of the T2DM: weight loss

202 L Hou et al. / Can J Diabetes 47 (2023) 197—206
100.00
90.00 AACE, 71.33
: ADA, 77.70_ ¢ 79.78
80.00 \ MOHM, 70.83
o 3 — SIGN, 71.24
70.00 ] % .
IDF, 72.74 "BNICE 71.33 e
59000 . VA/DoD, 70.83 po¢p "66.67 Diabetes UK, 66.67
; 50.00 DS, 50.00 —» J— PTD, 54.17
~— CDS, 41.67
W 40.00 & €PS5-41.67 @ 645, a5.60
oc ' “»— CNS, 37.50
(&) ’ .
<t 30.00
20.00
10.00
0.00
0 5 10 15 20 25 30 35

RIGHT (n)

Figure 2. Grading and analysis of reporting and methodologic quality of CPGs for T2DM. Colours represent differing quality levels of CPGs. Green: high-quality CPGs; yellow:

middle-level CPGs. The size of the sphere represents the number of reported RIGHT checklist items of each CPG. CPG, dinical practice guidelines; T2DM, type 2 diabetes
mellitus.
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Management of the T2DM: weight loss

Body weight and energy balance

Seven CPGs (325—41) include recommendations that support
lifestyle modification to achieve modest weight loss and energy
balance. One nutrition-specific CPG and 4 broad CPGs recommend a
modest weight loss of 5% to 10% of initial body weight in individuals
with T2DM and overwelght or obesity ( Grade B, Level 2+ ) (40).
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Management of the T2DM: weight loss

While steatohepatitis and cirrhosis occur
in lean people with diabetes and are be-
lieved to be linked to genetic predisposi-
tion, insulin resistance, and environmental
factors (218—220), there is ample evidence
to implicate excess visceral and overall adi-
posity in people with overweight and obe-
sity in the pathogenesis of the disease
(221,222). Obesity in the setting of type 2
diabetes worsens insulin resistance and
steatohepatitis, promoting the develop-
ment of cirrhosis (223). Therefore, clini-
cians should enact evidence-based inter-
ventions (as discussed in Section 5,
“Facilitating Positive Health Behaviors and
wWell-being to Improve Health Outcomes”™)
to promote healthy lifestyle change and
weight loss for people with overweight or
obesity and NAFLD. A minimum weight
loss goal of 5%, preferably =10% (224,
225), is needed to improve liver histology,
with fibrosis requiring the larger weight re-
duction to promote change (225—227). In-
dividualized, structured weight loss and
exercise programs offer greater benefit
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e BMI (kg/m2) weight loss % Energy deficit
e 25-27 5% 500 Kcal
e 27-35 7% 700 kcal
e >35 10-15% 1000 kcal
e >40 20% 1000 kcal




Management of the T2DM

Reduction of underlying causes:

1) Weight reduction
2) Diet therapy
3) Increase physical activity

3) Stop cigarette smoking
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Management of the T2DM: weight loss

Moving away from emphasizing macronutrients, and micronutrients
« Instead: focusing on foods

« Promoting nutrient-dense food choices, defined as foods high in
micronutrients while being relatively low in calories (e.g., vegetables,
fruits, and legumes)

« More broadly, dietary patterns



5. Facilitating Positive Health Ameren Dlabes Asodoion
Behaviors and Well-being to

Improve Health Outcomes:
Standards of Care in
Diabetes—2025

Diobetes Care 202548{5uppl. 1).586-5127 | https//doi.org/10.2337/dc25-5005

' Mutrition, and Health™ (138). g I g "

health care professionals should focus on

th di i —
Eating Patte s and Meal P'larl.ning e Core IMmensions Commomn among oa

For anmn understanding of nutrition and di-
abetes, it is imMmportant to clarify the dif-
ferences between food patterns, eating
plans, and approaches. These are terms
that are often used interchangeably, but
they are different and relewvant in indiwvid-

whole fruits, legumes, whole grains, nuts,
seaeds, and low-fat dairy products and
minimizing consumption of mMmeat, sugar-
sweetened beverages, sweets, refined

grains, and ultraprocessed foods (143,144).

Evidence for eating patterns has been
ualizing nutrition care plans (139). imnformed by RCTs, prospective cohort
studies, systematic reviews, and networlk
meta-analysis. Those most freguenthy

1707 JaquiaroN g0 uo J5anfi Aq pd SORvZoR/ESAaY

= Eating pattern(s) or food pattern(s).

The totality of all foods and beverages referenced include Mediterranean, DASH,
CDnSU"T‘Ed ower a given p—erlc:d of time. loww-fat, carbohydrate-restricted, vegetarian,
An eating pattern can be ascribed to an and vegan eating patterns. As stated prewi-
!ndnﬂdual, !:"-"t it is also the term _""S'Ed ously, there is insufficient evidence to select
in prospective cohort and observational one over the other (137,141,142,145—154).
Nnutrition studies to classify and study Ultimately, ongoing diabetes and nutrition
Nnutrition patterns. Examples of eating education paired with appropriate support
patterns include Mediterranean style, to implement and sustain health behawviors
Dietary Approaches to Stop Hypertemn- is recommended (103).

sion (DASH), low-carbohydrate vegetar-
ian, and plant based (1329).

= Eating/meal plan (historically referred Referral to and ongoing support from an
to as a diet). An individualized guide to RDMN is essential to assess the owverall nu-
help plan when, what, and how much trition status of, and to work collabora-

Tty eat o 2 dailbw basis coomoDoleted by tivelw with the Doersorn with diabetes toy



Diabetologia (2023) 66:965-985 — H ‘

https://doi.org/10.1007/500125-023-05894-8

GUIDELINES 4‘)

Check for
updates

Evidence-based European recommendations for the dietary
management of diabetes

The Diabetes and Nutrition Study Group (DNSG) of the European Association for the Study of Diabetes (EASD)’

Traditional dietary patterns and therapeutic
diets in diabetes management

Recommendations

« A wvariety 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 (e Moderate) and reduce risk
of CWDs and all-cause mortality (SO S
Low to &IOS Moderate).

o Mordic dietary pattern to improve BMI
(PP High) and other cardiometabolic
risk factors (PO Low to HEHHO
Moderate) and reduce the risk of CWDs

(oo Low to PO Moderate).

o] Vegetarian dietary pattern to improve
glycaemia and other cardiometabolic risk
factors (@ P S Moderate).



Contents lists available at ScienceDirect

Canadian Journal of Diabetes H*BETES
journal nomepage: CANADA

www.canadianjournalofdiabetes.com

Review
Nutritional Recommendations for Type 2 Diabetes: An International )
Review of 15 Guidelines st

Liangying Hou MM *"'; Long Ge PhD"™%'; Qi wang MPH *¢; Juanjuan He MB ";
Tianzhu Qin MBP; Liujiao Cao MM “; Changhao Cao MBP"; Diru Liu PhD <;
Xingrong Liu PhD ”; Kehu Yang MD *P- &~

(41) and 2017 Department of Veterans Affairs [/ Department of
Defense (VA/DoD) (43) guidelines recommend a Mediterranean
diet (general features include a high consumption of fruits, vege-
tables, legumes, nuts, seeds, cereals, and whole grains, and
moderate-to-high consumption of olive oil [as the principal source
of fat]; low-to-moderate consumption of dairy products, fish, and
poultry; and low consumption of red meat, as well as a low-to-
moderate consumption of wine, mainly during meals) to improve
glycemic control (Grade B, Level 2; strong recommendation). The
2018 DC (41) also recommends veglan or vegetarian diets (vege-
table, fruit, cereal grains, legumes, nuts, and seeds form the basis of
this dietary approach, whereas carbohydrates can vary from 60% to
75% of energy intake) in the Dietary Approaches to Stop Hyper-
tension (DASH) diet (emphasizes vegetables, fruits, and low-fat
dairy products, and includes whole grains, poultry, fish, and nuts).



iabetologia (2022) 65:14-36
httpsy//doi.org/10.1007/500125-021-05577-2

ARTICLE

®

Chack Tar
updales

Diets for weight management in adults with type 2 diabetes:
an umbrella review of published meta-analyses
and systematic review of trials of diets for diabetes remission

Chaitong Churuangsuk () - Julien Hall' (5 - Andrew Reynolds** - Simon J. Griffin>® () « Emilie Combet' () -

Michael E. J. Lean **

Hesults wWe dentmed 1Y meta-analyses 0T welght-1055 diets, mvolving L—25 pnmary mals (1 = 1W=128 /), pubhshed U1 3—
2021. Twelve were ‘critically low’ or ‘low” AMSTAR 2 quality, with seven ‘high’ quality. Greatest weight loss was reported
with very low energy diets, 1.7-2.1 MJ/day (400500 kcal) for 8—12 weeks (high-quality meta-analysis, GRADE low), achieving
6.6 kg (95% CI —9.5, —3.7) greater weight loss than low-energy diets (4.2—-6.3 MJ/day [1000-1500 kcal]). Formula meal
replacements (high quality, GRADE moderate) achieved 2.4 kg (95% CI 3.3, —1.4) greater weight loss over 12-52 weeks.
Low-carbohydrate diets were no better for weight loss than higher-carbohydrate/low-fat diets (high quality, GRADE high). High-
protein, Mediterranean, high-monounsaturated-fatty-acid, vegetanan and low-glycaemic-index diets all achieved mmimal (0.3—
2 kg) or no difference from control diets (low to cntically low quality, GRADE very low/moderate). For type 2 diabetes
remussion, of 373 records, 16 met inclusion critena. Remssions at 1 year were reported for a median 54% of participants n
RCTs including mitial low-energy total diet replacement (low-nsk-of-bias study, GRADE high), and 11% and 15% for meal
replacements and Mediterranean diets, respectively (some concerns for risk of bias m studies, GRADE moderate/low). For
ketogenic/very low-carbohydrate and very low-energy food-based diets, the evidence for remission (20% and 22%, respectively)
has serious and critical nsk of bias, and GRADE certamty 1s very low.



Mediterranean Diet Pyramid

A contemporary approach to delicious. healthy eating

Meats
and
Sweets
Less often

Wine x Poultry,
In moderation Eggs’
' 4 - : - v A Cheese,
VA -~ Ssa, <% YN and Yogurt
S - 7 Moderate portions,
-_— == daily to weekly
Fish
e and
s Seafood
Often, at least

Drink water two times per week

Fruits,

Vegetables,

Grains
~= (mostly whole),
e - Olive oil,
522 = s Bfans, Nuts,
, - Ot g egumes
2 RESEE A and Seeds.

Herbs

and Spices

Base every meal
on these foods

Be
Physically
Active;
Enjoy
Meals

with Others

o

2 il =
lHustration by George Middieton

@ 2009 Oidways Preservation and Exchange Trust www_cldwayspt.org

- Krause’s food & nutrition care process, 14 edition; 2017, p 657-9
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Mediterranean diet

Feature of Mediterranean diet:
- Enjoying meals with family and friends

. Getting plenty of exercise

@ 2009 Oldways Preservation and Exchange Trust

Krause’s food & nutrition care process,14™ edition; 2017, p 657-9

www.oldwayspt.org
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Be
Physically
Active;
Enjoy
Meals

with Others



Mediterranean die

Feature of Mediterranean diet (contd):

a. Fruit and vegetables

——

(mostly whole),
Olive oil,

A\ Fruits,
sholddetaglesup/the majority of your
Beans, Nuts,
Ad frisfgumes

> An abuda % aNderiet A '
meals g s , "’?\
e %9‘” .
: : \
*4 and Seeds,

> Gre e nt Hw i Sy ] yfreeb) vﬂ;ﬁa gnleggphasw on
I?gt V %n & o ‘f J -'. : S E Base every meal
: : : | 5 "”’m { A% on these foods

Krause’s food & nutrition care process,14™ edition; 2017, p 657-9
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Feature of Mediterranean diet (ont):

Beans, Nuts,

\  Legumes
%\ and Seeds,
i -\ Herbs

e

-
& e

Base every meal
on these foods

Krause’s food & nutrition care process,14™ edition; 2017, p 657-9




Meglterranean 51- ‘H

Features of the diet cont):

Fruits,
Vegetables,
Grains

Legumes

P, and Seeds,

g Herbs
ang

' Base every meal
on these foods

» Relatively low In saturated fat (9% to 10%)

» Use of canola 0|I olive oll, nut0|l

Krause’s food & nutrition care process,14™ edition; 2017, p 657-9




Mealterranean !1et ang 5}78|lp156m1a

Features of the diet cont):

C. FAT aﬂd OI LS (cont’d)

» Olive or canola oil as a healthy replacement for butter or
margarine

> Try tahini as a dip or spread

> The type of fats consumed is more important than total
amount of fat (looking at metabolic goals and CVD risk)

» Mediterranean-style diet: effective alternative to a diet low in

. total fat and high in carbohydrates
45 , w% Krause’s food & nutrition care process,14™ edition; 2017, p 657-9

sés Ads W B



Mediterranean diet and

Features of the diet cont):

Fruits,
Al ™ Vegetables,
b el QA Wi , Grains

e At 4 (mostly whole),

d. Nut an

—

Beans. Nuts,
Legumes

Krause’s food & nutrition care process,14™ edition; 2017, p 657-9




Mediterranean diet and

Features of the diet cont):

B\ Fruits,

d. Bean's ag y N es = Vegetables,
s LY W S Grains

(mostly whole),

Beans. Nuts,
Legumes

dANC.as

Base every meal
on these foods

Krause’s food & nutrition care process,14™ edition; 2017, p 657-9
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Mediterranean diet and dyslipidemia ...

A

Fruits,

Vegetables,

Grains

(mostly whole),

Olive oil,

' Beans, Nuts,

O\ Legumes
vor foods an@nsegreds,

and S ices

/
on these foods
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Mediterranean diet and dyshipidemia ...

Features of the diet conto):

e. Fish @ ii'., LIt T Fish
. L — and
Sea

Often, at least
two times per week

Cuiiten

> Fish is eaten on a Fegular basis (once or twice a week)
> Avold fried fish

Krause’s food & nutrition care process,14™ edition; 2017, p 657-9



Iuealgerranean 516! 8.115 EYSIlplgﬁmla (cont D)

Features of the diet (conta):

f. Dairy products:

> Limit higher fat dairy products (whole or 2 percent milk, cheese
and ice cream)

> switch to SKIm milk, fat-free yogurt and low-fat cheese

- ¥ a - ik ‘
- Yé‘gw : da ) Moderate portions,
% v = - ) daily to weekly

Krause’s food & nutrition care process,14™ edition; 2017, p 657-9
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Mediterranean diet and dyshipidemia ...

Features of the diet (contd):

g. MEAT:
> Substitute fish and poultry for red meat

> When eaten, make sure it's lean and keep portions small

> Also avoid sausage, and other high-fat meats

Krause’s food & nutrition care process,14™ edition; 2017, p 657-9
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Lifestyle recommendation in T2DM o

Dietary pattern recommended :
- Med |terranean dlet as being low in saturated fat and high in vegetable

oils, observed in Greece and Southern Italy during the 1960s

C DAS H d | etary pattern a lifelong approach to healthy eating that's

designed to help treat or prevent high blood pressure

Khanji et al. Int J Cardiol.2018 ;263:142-151.
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Diabetologia (2023) 66:965-985
https://doi.org/10.1007/500125-023-05894-8

GUIDELINES )

Check for
updates

Evidence-based European recommendations for the dietary
management of diabetes

The Diabetes and Nutrition Studv Group (DNSG) of the European Association for the Study of Diabetes (EASD)’

Energy-balance and weight management
in diabetes management

[48]. A step-down approach starting with 4200 klJ/day or

Recommendations 5000 kJ/day (10001200 kcal/day) is commonly advocated
¢ People with diabetes who have overweight or with obesity. Although all diet types are similarly effective
obesity should be supported with evidence-based for weight management, health risks could differ among

reatments fo achieve and maintain weight loss. weight-loss di}ets. For example, very-low-carbohydrate

OOOY High ketogenic diets have been associated with hypoglycae-
« Neither extreme high-carbohydrate, nor very-low- mia, ketoacidosis, and vitamin and mineral inadequacies,
carbohydrate ketogenic diets are recommended and both extreme high-carbohydrate and low-carbohydrate
for weight loss. @& @@ High ketogenic diets have been associated with greater mortal-

ity [50-56].
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Diabetologia (2022) 65:14—36
https://doi.org/10.1007/s001 25-021-05577-2

ARTICLE @ ]

Diets for weight management in adults with type 2 diabetes:
an umbrella review of published meta-analyses
and systematic review of trials of diets for diabetes remission

Chaitong Churuangsuk ™2 - Julien Hall® - Andrew Reynolds®?*{ - Simon J. Griffin>® (> - Emilie Combet’
Michael E. J. Lean'*

Results We identified 19 meta-analyses of weight-loss diets, involving 2-23 primary trials (n = 100-1587), published 2013—
2021. Twelve were ‘critically low” or ‘low” AMSTAR 2 quality, with seven ‘high’ quality. Greatest weight loss was reported
with very low energy diets, 1.7-2.1 MJ/day (400-500 kcal) for 8—12 weeks (high-quality meta-analysis, GRADE low), achieving
6.6 kg (95% CI —9.5, —3.7) greater weight loss than low-energy diets (4.2-6.3 MJ/day [1000-1500 kcal]). Formula meal
replacements (high quality, GRADE moderate) achieved 2.4 kg (95% CI —3.3, —1.4) greater weight loss over 12-52 weeks.
Low-carbohydrate diets were no better for weight loss than higher-carbohydrate/low-fat diets (high quality, GRADE high). High-
protein, Mediterranean, high-monounsaturated-fatty-acid, vegetarian and low-glycaemic-index diets all achieved mmimal (0.3—
2 kg) or no difference from control diets (low to critically low quality, GRADE very low/moderate). For type 2 diabetes
remission, of 373 records, 16 met inclusion criteria. Remissions at 1 year were reported for a median 54% of participants in
RCTs including initial low-energy total diet replacement (low-nisk-of-bias study, GRADE high), and 11% and 15% for meal
replacements and Mediterranean diets, respectively (some concerns for risk of bias in studies, GRADE moderate/low). For
ketogenic/very low-carbohydrate and very low-energy food-based|diets, the evidence for remission (20% and 22%, respectively)
has serious and critical risk of bias, and GRADE certainty is very low.
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Effect of a ketogenic diet versus Mediterranean diet on glycated
hemoglobin in individuals with prediabetes and type 2 diabetes
mellitus: The interventional Keto-Med randomized crossover trial

Christopher D Gardner,! Matthew J Landrv,! Dalia Perelman,’ Christina Petlura,! Lindsav R Durand,! Lucia Aronica,”’
Anthony Crimarco,” Kristen M Cunanan,” Annie Chang,’ Christopher C Dant,’ Jennifer L. Robinson,’ and Sun H Kim’

! Stanford Prevention Research Center, Department of Medicine, School of Medicine, Stanford University, Stanford, CA, USA; 2Ciuantitati‘ve: Sciences Unit,
Department of Medicine, Stanford University, Stanford, CA ., USA; and *Division of Endocrinology, Gerontology and Metabolism, Department of Medicine,
Stanford University Medical Center, Stanford, CA_ USA

Our study is unique in comparing 2 low-carb diets—the
well-formulated ketogenic diet (WFKD) and the Mediterranean-

lus diet (Med-Plus)—that both incorporate 3 key nutrition . : .
P ( —t TP Y . Conclusions: HbA I¢ values were not different between diet phases
messages endorsed by diabetes organizations (1, 2): including

nonstarchy vegetables, restricting added sugars, and limiting ~ after 12 weeks, but improved from baseline on both diets, likely due
refined grains. The main differences between the 2 diets involve  to several shared dietary aspects. The WFKD led to a greater decrease
legumes, fruits, and whole, intact grains, which are avoided for i triglycerides. but also had potential untoward risks from elevated
the WFKD and included for the Med-Plus. These 3 food groups . - T

grotip LDL cholesterol and lower nutrient intakes from avoiding legumes,

are consistently recommended by national and international frui 4wl , _ I ol bl :
pUbliC health orgz-miz.ations based on extensive evidence of ruits, and whole, intact grains, as well as bElIlg ess sustainable. This

cardiovascular benefits of fiber, antioxidants, and the vitamins  trial was registered at clinicaltrials.gov as NCT03810378. Am J
and minerals characteristic of those food groups (2, 12-15). Clin Nutr 2022:116:640—652.

We hypothesized that after 12 weeks on each diet, glycated

hemoglobin (HbAlc) values would not be different, but would



S —..

Lifestyle recommendation in T2DM o

Very-low-carbohydrate diets (ketogenic diets) is not recommended:

- Lack of observed benefit in type 2 diabetes prevention and management
- Increased LDL-C levels

- Hypoglycaemia

- ketoacidosis

- Vitamin and mineral inadequacies

- Difficult to follow in the long run

- There is lack of evidence on long-term effects

. low (<40% total energy) and high (>70% total energy) intakes of
carbohydrate are associated with greater premature mortality

DNSG. Diabetologia (2023) 66:965-985
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Lifestyle recommendation in T2DM o

If people with diabetes themselves choose to reduce carbohydrate to very
low Intakes:

- Done with health professional support

- To ensure that micronutrient and fiber intakes remain adequate

- Saturated fat intake Is not increased above 10% of total energy intake

- Providing patient education on beneficial sources of carbohydrates
(from whole grains, vegetables, fruit and legumes) and fat (unsaturated
rather than saturated) is highly recommended.

DNSG. Diabetologia (2023) 66:965-985



S —._.|

Lifestyle recommendation in T2DM o

Very-low-carbohydrate eating plans are not currently recommended:
» Pregnant or lactating

» Children
> kidney disease

> disordered eating

»Sodium—glucose cotransporter 2 (SGLT2) inhibitors because of the

potential risk of ketoacidosis (canagliflozin, dapagliflozin, empagliflozin,
and ertugliflozin,)



Meal-planning approaches
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Lifestyle recommendation in T2DM

Two meal-planning approaches: effective in achieve improved A1C

1. Carbohydrate counting
2. Diabetes plate method

- )

Diabetes Carbohydrate Counting

Corb counting Is a mathod of calculating grﬂn of carbohydrate in o
meal and snack. It is @ meal p ] g¢ diabetes.
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Start simyale with MyPlate

Healthy eating is important at every life stage,
with benefits that add up over time, bite by bite. Small changes matter.

ake half your /
plate fruits and —— Move to low-fat o
vegetables. ! @ fat-free dai airy mi Ik
Focus on Make half your grains
uits. whole grains.
Vegetables
Vary your protein
routine

yogurt (or
fdyftfd
ns).

S0y W

Choose foods and ing active ¢
beverages with help you prevent
less added sugars, Myplate . g OV isease and
saturated fat, and \anage your
sodium. \ j weight.
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Carbohydrate counting

* Aim

* Effectiveness

* Often used for:

* Starchy foods

* Carbohydrate distribution in meals
Insulin carbohydrate ratio
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Carbohydrate counting

Goals:
< Managing blood glucose levels

Effectiveness:

< Significant reduction in A1C by 0.8% without an increase in hypoglycemic events or
weight gain

Often used:
by all diabetic patients
Especially:
- Insulin injection, twice or more times a day

- Those who take about the same amount of insulin at the same time
every day (called a "fixed regimen™).

Krause’s Food & nutrition Therapy 2017
Diabetes Care. 2011;34:823-827
Diabet. Med. 2014;31:886—-896
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Carbohydrate counting ...

TABLE 30-8 Macronutrient and Caloric Values for Food Lists

The following chart shows the macronutrients and calories from each list.

Food List Carbohydrate (grams) Protein (grams] Fat (grams] Calories
Carbohydrates
Starch: breads, cereals and 15 3 1 a0
grains, starchy vegetables,
crackers, snacks, and
beans, peas, and lentils
Fruits 15 — — 60
Milk and milk substitutes 12 a8 0-3 100
Fat-free, lowfat, 1% 12 8 5 120
Reduced-at, 2% 12 8 8 160
Whaole
Sweets, desserts, and other 15 Varies Varies Vanes
carbohydrates
Monstarchy vegetables 5 2 — 25
Proteins
Lean 45
Medium-fat 75
High-fat 100
Plant-based protein Vanes
Fats 45
Alcohol {1 alcohal equivalent) 100

Krause’s Food & nutrition Therapy 2017



Carbohydrate counting ...,

Meal/Snack/Time
Breakfast | Snack Lunch Snack Dinner Snack Total CHO Protein Fat Calories
servings]  (g) (@ (9]
Food Group || 7230 AM | 10:00 12:00 300 6:30 10:00 day
15 3 1 a0
Starches 2 1 2-3 1 2-3 1-2 10 150 30 12
15 60
Fruit 3 45
12 a8 1 100
Milk 2 24 16 2
5 2 25
Vegetables 10 L
Meats/ T 5(3) Th(55)
Substitutes 2-3 3—4 7] 42 30
5 45
Fats 1 o1 1-2 o1 -2 o1 5 25
CHO 34 1 34 1 4-5 1-2 Total
Choices CHO CHO CHO CHO CcCHO CHO grams 229 a2 67
Calories/] X4= 4= X9= Total
1200-2000 calories gram calories
230 g CHO-507% 216 3685 603
20 g proteln-20% Percent 1900—
65 g fat-30% = 19 30 | 2000

Calculations are based on medium-fat meats and skimfvary low-fat milk. If diet consists predominantly of low-fat meats, use the factor 3 g,
instead of & g fat; if predominantly high-fat meats, use 8 g fat. If low-fat (29) milk is used, usa 5 g fat; if whole milk is used, usa B g fat.

Krause’s Food & nutrition Therapy 2017




.

Carbohydrate counting ...

Insulin carbohydrate ratio:

e Adults: 1 unit of insulin for every 10 to 15 grams of carbohydrate

e School-age child: 1 unit of insulin for every 20 to 30 grams of
carbohydrate

However:

careful monitoring of blood glucose and individual response
should be evaluated to individualize the ratio.

Kulkarni, KH; Carbohydrate Counting: A practical meal planning option for people with diabetes; Clin Diab 2005 23, (3) 120-22



Make half your
plate fruits and
vegetables.

Start simyale with MyPlate

Healthy eating is important at every life stage,

with benefits that add up over time, bite by bite. Small changes matter.

/—— Move to low-fat or

Focus on
whole fruits.

|

\ fat-free dairy milk or
/ yogurt (or lactose-
free dairy or fortified
S50y versions).
Make half your grains
whole grains.

Vary your
veggies.

Choose foods and
beverages with
less added sugars,
saturated fat, and
sodium.

Dietary
Gaidelines
T Amupricans

DGA

Vary your protein
routine.

Being active can

Vegetables
help you prevent

MyPlate.gov
Y gov.

weight.

FNS-921
January 2022
USDA is an equal opportunity provider, employer, and lender.




Fruits

Focus on whole fruits
like fresh, frozen, canned,
or dried.

Buy fruits to have them
available to add to your
meal or eat as a snack.
If wou buy juice, select
100% fruit juice.

Eat a variety of
vegetables and add
them to mixed dishes
like casseroles,
sandwiches, and wraps.

Fresh, frozen, and canned
count, too. Look for
“reduced sodium™
or "no-salt-added” on
the label.

Choose whole-grain

versions of common

foods such as bread,
pasta, and tortillas.

Mot sure if it's whole
grain? Check the
ingredients list for the
words “whole” or
“whole grain.”

Protein

&N
t:':—-.._\. .

Eat a variety of protein
foods such as beans,
sovy, seafood, lean
meats, poultry, and
unsalted nuts and seeds.

Select seafood twice a
week, Choose lean cuts
of meat and ground
beef that is at least
Q3% lean.

Choose low-fat (19%) or
fat-free (skim) dairy.
Get the same amount
of calciurm and other
nutrients as whaole milk,
but with less saturated
fat and calories.

Lactose intolerant? Try
lactose-free milk or a
fortified soy beverage.

Daily Food Group Targets — Based on a 2,000 Calorie Plan
Visit MyPlate.gov/MyPlatePlan for a personalized plan.

2 cups
1 cup counts as:

1small apple
1 large banana
1 cup arapes
1 cup sliced mango
4 cup raisins
1 cup 100% fruit juice

22 cups
I cup counts as:

2 cups raw spinach
1 cup cooked collard, kale,
or tumip greens
1 small avocado
1 large sweet potato
1 cup cooked beans, peas,
or lentils
1 cup cut cauliflower

6 ounces
T ounce counts as:

1 slice of bread
4 cup cooked catmeal
1 small tortilla
Ve cup cooked brown pice
¥ oup cooked couscous
Y cup cooked grits

5% ounces

T ounce counts a5

1 ounce cooked lean chicken,
pork, or beef
1 ounce tuna fish
4 cup cooked beans, peas,
or lentils
1 Thsp peanut butter
2 Thsp hummus

1egg

3 cups
I cup counts as:

1 cup dairy milk or yogurt
1 cup lactose-free dairy
milk or yvogurt
1 cup fortified soy milk or
yogurt
12 ounces hard cheese
1 cup kefir

e
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Lifestyle recommendation in T2DM o

« Carbohydrate counting is a more advanced skill that helps plan for and
track how much carbohydrate is consumed at meals and snacks.

« Optimal amount of carbohydrate intake for people with diabetes are
Inconclusive, although monitoring carbohydrate intake is a key strateqgy
In reaching glucose goals in people with type 1 and type 2 diabetes

 Regardless of the amount of carbohydrate in the meal plan, focus should
be placed on high-quality, minimally processed, nutrient-dense
carbohydrate sources high in fiber



2. EAT ALOW GLYCEMIC DIET

Gl GL

Vegetables
Beets, canned B4 b
Carrots (avg) 47 3
Parsnip 97 12
Peas (green, avg) 48 3
Potato

Baked (avg) 85 26

Boiled 88 16

French fries 75 22

Microwaved 82 27
Pumpkin 75 =
Sweet corn 60 11
Sweet potato (avg) 61 17
Rutabaga 712 7
Yam (avg) 37 13



Legumes
Baked beans (avg)
Broad beans

Butter beans
Chickpeas (avg]
Cannellini beans (avg)
Kidney beans (avg)
Lentils (avg)

Soy beans (avg)

48
79
31
28
38
28
29
18

—
—_— (T =] P~ 0O OO O =l
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Dietary Inflammatory Index (DII) con«
2. EAT ALOW GLYCEMIC DIET

Fruit
Apple (avg) 38 6
Apricot (dried) 31 9
Banana (avg) b1 13
Cherries 22 =
Grapefruit 25 ;.
Grapes (avg) 46 8
Kiwi fruit (avg) 53 6
Mango 51 8
QOrange (avg) 48 b
Papaya 59 10
Peach (avg)

Canned (natural juice) 38 4

Fresh (avg) 42 b
Pear (avg) 38 4
Fineapple 59 7
Plum 39 b
Haisins 64 28
Cantaloupe 65 4
Watermelon 12 4




ONM THIS PAGE
Food N GIZ, GI Serving Available GL (per Abstract
Mean + Classification | Size (g) l‘.’.‘ztrl:ruu::nll_',.r«:lr.zlteeQ serving) 1. Background
SE (g/serving) 2. Objectives
Bread 3. Methods
Lavash 12 + High GI 30 18 I 4. Results
5. Di i
Taftoon 12 + High GI 30 17.67 meHEsen
Footnotes
Barbari 12 High GI 30 17.19
Contributor Information
Sangak= 12 High GI 30 16
References
Rye 114 High GI 30 13
Barley 114 Moderate GI 30 14.16
Rice
White rice 118 + High GI 30 24
(Tarom)
Brown rice 12 & 2 Moderate GI 30 22
(Tarom)
Lentils:White 118 High GI 30 19.5
rice, 1:2
Lentils:Brown 114 30 18
rice,1:2




Lifestyle recommendation in T2DM o

MIULSI LU 1S53 LIai Ui BTiHc ally 1 Suuii-
mended protein intake (129). Reducing
the amount of dietary protein below the
recommended daily allowance of 0.8 g/
kg is not recommended because it does
not alter glycemic measures, cardiovas-
cular risk measures, or the rate at which
eGFR declines and may increase risk for
malnutrition (129).

Growing evidence suggests higher
plant protein intake and replacement of
animal protein with plant protein is asso-
ciated with lower risk of all-cause and
cardiovascular mortality. A meta-analysis
of 13 RCTs showed that replacing animal
proteins with plant proteins leads to
small improvements in A1C and fasting
glucose in adults with type 2 diabetes
(130). A 2023 systematic review and
meta-analysis of 13 RCTs and 7 cohort
studies concluded that there is limited-
suggestive evidence to support replacing
animal protein with plant-based protein
based on a moderate degree of bias in
cohort studies (131). However, a pro-
spective observational study of more
than 11,000 community-dwelling adults

PRV he BEWFNCT —~ el =

e e e e it = i Bl = b |
beverages, sodium, highly processed foods,
refined carbohydrates, saturated fats, and
fatty or processed meats.

People with diabetes should be ad-
vised to follow the guidelines for the
general population for the recommended
intakes of saturated fat, cholesterol, and
trans fat (76). In a 12-week double-blinded
randomized controlled feeding study
among 61 adults with overweight and
obesity, without diabetes, higher intakes
of saturated fat, compared with poly-
unsaturated fat, were found to increase
liver fat deposition (140). A 2021 system-
atic review and meta-analysis including
over 22,500 prospective study participants
followed for 9.8 years reported that replac-
ing saturated fats with other macronu-
trients, such as polyunsaturated fats, was
associated with reduced CVD occurrence
(141). Trans fats should be avoided. In
addition, as foods high in saturated
fats are progressively decreased, they
should be replaced with foods high in
unsaturated fats and not with refined
carbohydrate foods (142).

Evidence does not conclusively sup-

Sodium

As for the general population, people
with diabetes are advised to limit their
sodium consumption to <2,300 mg/day
(50,148). Sodium intake has been shown
to mediate glucose metabolism in a num-
ber of studies and affect eGFR, so limiting
sodium intake is a wvaluable strategy for
people with diabetes with or without kid-
ney disease (148,149). In their post hoc
analysis of the DASH-sodium RCT, Mora-
les-Alvarez et al. reported that participants
randomized to the low-sodium DASH eat-
ing pattern (containing ~1,150 mg so-
dium/day [50 mmol sodium/day]) had
change in eGFR of —3.10 mL/min/1.73 m~
(95% ClI —5.46 to —0.73) after 4 weeks
compared with 3,450 mg sodium/day
(150 mmol sodium/day) (150).

Limiting sodium intake is most easily
achieved through reducing consumption
of processed and ultraprocessed foods,
which are major contributors of sodium
intake. Encouraging people to avoid
adding salt to foods and during cook-
ing can also help. Sodium recommen-
dations should consider palatability,

Adne ik nndaian e r@iea R ineieninakasanpine i o Ranesna
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Influence of diet on insulin sensitivity

Total fatty acids (>40%) -

trans Fatty acids -

Monounsaturated fatty acids +
Fiber cereal +
Low glycemic index +
Salt -

Simple sugars (>10% energy) -

(+): Increases insulin sensitivity
(-): Decreases insulin sensitivity

Hoyas I. J Clin Med. 2019 Sep; 8(9): 1301.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6780536/

Lifestyle recommendation in T2DM o

spective observational study of more
than 11,000 community-dwelling adults
over 22 years of follow-up reported that
those with higher intakes of plant foods
and lower intakes of animal foods had
lower diabetes risk (132). Plant proteins
are lower in saturated fat, higher in fiber,
and also support planetary health (133).

Fats

There is no optimal percentage of calo-
ries from fat for people with or at risk for
diabetes, and macronutrient distribution
should be individualized according to the
individual's eating patterns, preferences,
and metabolic goals (50). The type of fats
consumed is more important than total
amount of fat when looking at metabolic
goals and CVD risk, and the percentage
of total calories from saturated fats
should be limited (76,134—136). Multiple
RCTs including people with type 2 diabetes
have reported that a Mediterranean eating
pattern can improve both glycemic man-
agement and blood lipids (137—139). The
Mediterranean eating pattern is based on

the traditional eating habits in the countries
harderine the Medi

HIN>AQLuUliaLrcud 1aLs aiidd 1IvwLe ¥yWwWiwin 1Sinnieswua

Evidence does not conclusively sup-
port recommenk:ling n-3 (eicosapentae-
noic acid and docosahexaenoic acid)
supplements for all people with diabe-
tes for the prevention or treatment of
cardiovascular events (50,143). In indi-
viduals with type 2 diabetes, two sys-
tematic reviews with n-3 and n-6 fatty
acids concluded that the dietary supple-
ments did not improve glycemic man-
agement (144,145). In the ASCEND (A
Study of Cardiovascular Events iN Diabe-
tes) trial, when compared with placebo,
supplementation with n-3 fatty acids at
a dose of 1 g/day did not lead to cardio-
vascular benefit in people with diabetes
without evidence of CVD (146). How-
ever, results from the Reduction of Car-
diovascular Events with Icosapent Ethyl-
Intervention Trial (REDUCE-IT) found that
supplementation with 4 g/day of pure ei-
cosapentaenoic acid significantly lowered

the risk of adverse cardiovascular events.
) . H - - H

whom over 50% had diabetes, and found
a 5% absolute reduction in cardiovascular

duuillgy >dit LU Tuuus

ing can also help. Sodium recommen-
dations should consider palatability,
availability, affordability, clinical appropri-
ateness, and the difficulty of achieving
low-sodium recommendations in a nutri-
tionally adequate eating plan.

Micronutrients and Other
Supplements

Despite lack of evidence of benefit from
dietary supplements, consumers con-
tinue to take them. Estimates show that
up to 59% of people with diabetes in
the U.S. use supplements (151). With-
out underlying deficiency, there is no
benefit from herbal or other (i.e., vitamin
or mineral) supplementation for people
with diabetes (50,152).

Federal law in the U.S. broadly de-
fines dietary supplements as products
having one or more dietary ingredients,
including vitamins, minerals, herbs or
other botanicals, amino acids, enzymes,
tissues from organs or glands, or ex-
tracts of these (153). It should also be
noted that dietary supplements are
not regulated like other over-the-counter

.
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MICRONUTRITION, HERBAL SUPPLEMENT

Vitamin, Mineral supplementation:
no benefit in patients without underlying deficiencies

Antioxidants (vitamins E, C; Carotene)  Not advised due to lack of evidence
efficacy and concern to long term safety

Micronutrients (chromium, magnesium, Insufficient evidence to recommend

Vitamin D) routine use to improve glycemic control
In patients with diabetes

Cinnamon Insufficient evidence to support use for

Other herbs/ supplements diabetes treatment

Individualize meal planning: optimize food choices to meet recommended
micronutrient dietary allowance/intake

ADA. Diabetes care 2020; 40 (S1): S53-43



Lifestyle recommendation in T2DM o

R

found no benefit or mixed results
(1l61—163). Furthermore, adopting healthwy
lifestyle habits, including the eating patterns
recommended herein, are strongly advised.
Additional research is needed to define in-
dividual characteristics, clinical indicators,
and appropriate dosages if and when
wvitamin D supplementation might benefit
people with type 1 or type 2 diabetes.
There is insufficient evidence to support
the routine use of herbal supplements and
miicronutrients, such as cinnamon (164),
curcumin (e.g., turmeric), aloe wera, or

s ——y — —r— — =3 —

with type 1 or type 2 diabetes (50).
Metformin is associated with wvitamin
Bl1l2 deficiency per a report from the
Diabetes Prewvention Program QOutcomes
Study (DPPOS), which suggests that peri-
odic testing of vitamin B12 levels should

be considered in people taking metfor-
min, particulary in those with anemia or
peripheral neuropathy (165) (see Section 9,
“Pharmmacologic Approaches to Ghlycemic
Treatment”™).

For special populations, including preg-

wvegetarians, and people following wvery-
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Evaluation of the Quality of Evidence of
the Association of Foods and Nutrients
With Cardiovascular Disease and Diabetes

A Systematic Review

Five dietary factors (whole grains, yogurt, fiber, cereal fiber, and polyunsaturated fatty acid
replacing carbohydrate) had protective associations, whereas 8 (potatoes, unprocessed red
meat, processed meat, SSBs, glycemic index, glycemic load, protein, and animal protein) had
harmful associations with diabetes. The protective association was largest for yogurt (RR,
0.74; 95% Cl, 0.60-0.86 per 244 g/d),®* and other protective associations ranged from
0.70 to 0.90. Glycemic index (RR, 1.27; 95% (I, 1.15-1.40 per 10 units),®’ glycemic load (RR,
1.26; 95% (I, 1.15-1.37 per 80 g/d/2000 kcal),®” and SSBs (RR, 1.19; 95% CI, 1.13-1.24 per
244 g/d)®> were estimated to be the most harmful associations (Figure 2, Figure 3, and

Figure 4).
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Lifestyle recommendations for dyslipidemia

Table @ Summary of nutrition and lifestyle interventions to lower circulating levels of LDL-C and TG
Interventions for Lowering LDL-C

Intervention for Lowering TG**

1 SFAs, TFAs, and dietary cholesterol 1 Added sugars and refined starches

4+ UFAs intake (5% TDE replacement for SFAs) 1 Alcohol

1l Body weight (5-10%), if overweight/obese 1l Body weight (5-10%), if overweight/obese
+ Protein, especially plant protein (3-5% TDE) + Protein, especially plant protein (3-5% TDE)
4+ Viscous fiber intake (5-10 g/day) + EPA+DHA intake (2-4 g/day)

+ Plant stanﬂlsfsitemls (2 g/day) + Physical activity (=150 minutes/week)’

*The dietary strategies summarized are within the context of an owverall healthy lifestyle that includes a recommended dietary pattern, adequate
physical activity, avoidance of tobacco products, adequate sleep quantity and guality, and psychosocial stress management.

**In addition to the interventions listed, individualize the macronutrient composition of the dietary pattern. Many patients will achiewve TG reduction
with dietary fat intake in the range of 20-40% TDE, whereas a lower fat diet (<=20% TDE) may be needed in a small number of patients to maintain TG
=750 mg/dL.

T>150 min/week of moderate-intensity activity (e.g., brisk walking), =75 min/week of vigorous-intensity activity (e.g., jogging or running), or the
equivalent combination, plus 2-3 days/week of muscle strengthening exercises.*-5. 7.5, 1432

Abbreviations: DHA=docosahexaencoic acid: EPA=eicosapentaenoic acid; LDL-C=low-density lipoprotein cholesterol; SFAs=saturated fatty acids;
TDE=total daily energy; TG=triglyceride; TFAs=trans fatty acids; UFAs=unsaturated fatty acids.

Please cite this article as: Kirkpatrick et al. Nutrition interventions for adults with dyshpidemia: A chinical perspective from the national hpid association,
Journal of Clinical Lipidology, https://doi.org/10.1016/).jacl.2023.05.000




Y eg cobd a4 M o8l o S5 Sew

oS p> ) jo) ol edeg (e YUY o (Jol olie saeg ¥ byuns

LQ’""\"‘B uL"?u"'\; s 0ASg 8 a0 > jg) )Juaﬁwt:)t&‘u) (g0 yrswie ©

5l oolatwl aile jidn 8 g (gdae dlge (sols Sldg S gols Sl blge l edlaal e
PPV &y sl 4 d‘o%‘.’é =y )‘l odlaiwl b u»b] OB sl 09;‘5\3 9 S L;l;wls
ol dizy Slbew lad Chuai &iljg, eolatul

Slow w55 9 wd,S ol 9alS (3565 (g rmw dbe juw S g 3l Glou juw
(Ju.:l.o.: ool 0 gx0 )‘1 0940 g‘ dbaw_\wbmlwwf TY G Jolo d‘d“‘::‘?.)



S —”.

Y eg cobd a4 M o8l o S5 S

Ls.wJ..c JuJLO) Ls"b“‘c‘ duol.?).g 3 00 duoo ul)}o )‘ LJ‘?‘J Y 4.3‘)'9) L_Q).o.a.o ®
(ool asle b (gol>

93,5 Wile dilyiae o adily ¢ ol wile ¥ Kol 5l 2 Slie mle o @
L.S’o"'&'é MB){ ).) 0.3)‘ }f.;

g Vol xS 589, 9 Gs) ) Wle Mo slaey) I edlatul ¢
R 9oy slp 15 9 Ygls clayey,

40)5 4_9).@.,0 sle uu.)‘)) 9 &L.w] > L;LQM‘ L59L> u.:‘_\_c é)‘wo c_Q)Aa.o ua.dblf l; B> ©

0595 85U e (J5H0 MK (S w0 2y Ol po Camgy )8 CuleS 2



R
Y eg cobd a4 M o8l o S5 S

S Caley Gk jlele 7 (o )3 g (g SV BV (g halS 4 dpogs @
L g Mol Oygo > S colad (Ll L ple iy ials ole )
S g9 ojg LS

(Lol asby ) Ss (g ypiisle 33 ) &gy L6 pune) Sos Bpuno jilS o
S9 S Sl § Sy ¢ punn dFy pidy (g



R
Y eg cobd a4 M o8l o S5 S

clie wge Ol g wlig dble sad pywd sla Side Bpae ials e

a0l 5 (LS lag)ls b (po,S b D elig wle) Lo JoSio Bpme pas @
J5S caz C o B by wile plinsl il (glaJoSio b 2yl a5e)
Ly 8

& ol gurdunl ¢y B L ol bl dle e giume (laosisS oy s pic ©
039 9 0 48 J S lp Dy jell S g



" a1
e

B

'3 7%

l&”




PHYSICAL ACTIVITY



Physical activity

Exercise Is essential in all ages group for:

>

>
>
>
>

weight management

enhanced physical and psychologic fitness
better work capacity

Improved body composition

and increased HDL cholesterol values

Exercise offers even greater benefits for persons

with type 1 or 2 diabetes

ADA. Diabetes care 2017; 40 (S1): S53-43
Modern nutrition in health and disease. 2014
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Physical activity ...

[=] Maintaining the exercise regimen sustains this enhanced insulin
sensitivity on a long-term basis.

[=] Anaerobic exercise and aerobic exercise both have benefits.
However, a combination of these modes may have the greatest
effects on insulin sensitivity.

[*] Physical activity also reduces hemoglobin Alc by about 10 to
20% .

[=] Exercise and lower body weight must be sustained to maintain
these benefits.

ADA. Diabetes care 2017; 40 (S1): S53-43

Modern nutrition in health and disease. 2014
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Physical activIty o

» Physical activity should be an integral part of the treatment plan for diabetes

» At least 150 min/week of moderate physical activity (50- 70% of max heart
rate)

» Or at least 90 min/week of vigorous aerobic exercise (>70% of max heart rate)

» Distributed over at least 3 days/week, with no more than 2 consecutive days
without activity.

Krause 5§ Food & nutrition Therapy.2008, p:781 3,
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PhySicaI ACtiVity (cont‘d)
Increase of duration and frequency :

» 30 — 45 min moderate aerobic activity, 3 — 5 days/week

> At least 1 hour/ day of moderate (walking)
> 30 min/day vigorous (jogging)
> Engage In 2-3 sessions/week of resistance exercise on

nonconsecutive days

T ———

To achieve successful long-term weight loss e
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CHO Consumption in Physical Activity

“* Add for every of activity over and
above normal routines

“» Moderate exercise for less than rarely requires any
additional CHO or insulin adjustment if only the blood
glucose level is less than 100 mg/dl

» If pre-exercise glucose level are CHO should
Ingest

Krause’s Food & nutrition Therapy.2008



CHO consumption in physical activity (ot

Supplementary CHO is generally not needed:

\/

¢ In Individuals who are not treated with insulin or insulin
secretagogues

“* Vigorous activity should probably be avoided in the
presence of ketosis

\/

*»» Consuming CHO after exercise = ﬂ hypoglycemia

Krause’s Food & nutrition Therapy.2008
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Exercise In Diabetic Long-Term Complications

» Non-welight-bearing activities such as swimming,
bicycling, or arm exercises recommended In sever

peripheral neuropathy.

» Vigorous aerobic or resistance exercise may be
contraindicated in diabetic retinopathy

» No need for any specific exercise restrictions for

people with diabetic kidney disease (there is no
evidence)

ADA. Diabetes care 2017; 40 (S1): S53-43
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Physical activity ..

Hypoglycemia is one of the most common risks.

» Check blood glucose levels before and after exercising,
consume 15 to 30 g carbohydrate every 30 minutes of
exercise, warm up and cool down properly.

> Decrease pre-meal insulin by 20 to 50% and decrease
long-acting insulin, avoid injecting short-acting insulin
In an extremity that will be vigorously exercised,
consume snacks after exercise.

Krause’s Food & nutrition Therapy.2008
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Physical activity ...
Effect of structured exercise

Control weight
' Insulin sensitivity
t well-being
I HbAZc Significantly
@ CVD risk factors
U TG level
Il Blood pressure

Regular & long term fitness program

15-20% usual total dosage of insulin
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