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بسم الله الرحمن الرحیم 



ابت مروری بر رژیم غذایی در بیماران مبتلا به دی
ه تحت درمان قرصهای خوراکی پایین آورند2نوع 

قند خون 

سمیه حسین پور نیازی
ریزمرکزتحقیقات تغذیه و غدد درون 

علوم غدد درون ریز و متابولیسمپژوهشکده 

بهشتیدانشگاه علوم پزشکی شهید 

د بهشتی دانشگاه علوم پزشکی و خدمات بهداشتی درمانی شهی
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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.
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Lifestyle vs. metformin

After 10 years follow up, diabetes incidence rates:

 lifestyle intervention group:  4.8 cases in 100 people/year

 metformin group: 7.8 cases  in 100 people/year

 placebo group: 11.9 cases in 100 people/year  

- Misra A. Lancet, 2009;234:45-78
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MNT (cont’d)

Prevent or delay diabetes after 10 years follow-up



• Individuals who have pre-diabetes/diabetes should 

receive individualized MNT

MNT  up to 1.9% HbA1c in type 1 diabetes

 MNT up to 2.0% HbA1c in type 2 diabetes

 MNT 15-25mg/dl LDL-C in diabetic patients

• Meta analysis support a role for MNT in treating
hypertension

- ADA. Diabetes care 2019; 42 (s1): 731-54.

- ADA. Diabetes care 2025; 30 (s1): s48-64
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MNT (cont’d)



1رژیم درمانی در دیابت نوع 
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Plasma blood glucose and A1C goals for 

type 1 diabetes by age group
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Insulin carbohydrate ratio: 

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

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

Carbohydrate counting (cont’d)



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 years

thereafter or obtained at any time growth rate is

abnormal
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• Evaluation for celiac disease should be considered if

there is unsatisfactory weight gain that cannot be

explained by poor metabolic control.
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Assessment (cont’d)



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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2رژیم درمانی در دیابت نوع 
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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 
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Management of the T2DM: weight loss
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Management of the T2DM: weight loss
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Management of the T2DM: weight loss
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Management of the T2DM: weight loss



درصد کاهش وزن و انرژی دریافتی بر اساس نمایه توده بدن

• BMI (kg/m2) weight loss %                        Energy deficit

• 25-27 5% 500 Kcal

• 27-35 7% 700 kcal

• >35 10-15% 1000 kcal

• >40 20% 1000 kcal
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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 
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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
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Management of the T2DM: weight loss
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- Krause’s food & nutrition care process,14th edition; 2017, p 657-9



Feature of Mediterranean diet:

• Enjoying meals with family and friends

• Getting plenty of exercise

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



Feature of Mediterranean diet (cont’d):

a. Fruit and vegetables

An abundance and variety of plant foods should make up the majority of your 

meals

 Strive for 7 to 10 servings a day of veggies and fruits 

Greater number of servings of fruits and vegetables (mostly fresh) with an emphasis on 

root vegetables and greens vegetables
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Mediterranean diet (cont’d)

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



Feature of Mediterranean diet (cont’d):

b. Grains :

 Are typically whole grain

Bread is an important part of the diet  

 (Usually contain very few unhealthy trans fats)
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Mediterranean diet (cont’d)

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



Features of the diet (cont’d):

c. FAT and OILS

 Moderate in total fat (32% to 35%)

 High in PUFA (especially omega-3)

 High levels of MUFA such as olive oil

 Use of canola oil, olive oil, nut oil

 Relatively low in saturated fat (9% to 10%)
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Mediterranean diet (cont’d)

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



Features of the diet (cont’d):

c. FAT and OILS (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
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Mediterranean diet and dyslipidemia (cont’d)

Krause’s food & nutrition care process,14th edition; 2017, p 657-9
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Mediterranean diet and dyslipidemia (cont’d)

Features of the diet (cont’d):

d. Nuts and seed:

 high in fat : 80% from fat

 high in calories:  should not be eaten in large amounts 

Avoid candied or honey-roasted and salted nuts

Krause’s food & nutrition care process,14th edition; 2017, p 657-9
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Mediterranean diet and dyslipidemia (cont’d)

Features of the diet (cont’d):

d. Beans and legumes:

 high in soluble fiber and low GI

 1 serving/ day

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



33

Mediterranean diet and dyslipidemia (cont’d)

Features of the diet (cont’d):

e. Herbs and spices:

Using herbs and spices instead of salt to flavor foods and meals

Herbs and spices make food tasty and are also rich in health-promoting

substances. 

Krause’s food & nutrition care process,14th edition; 2017, p 657-9
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Mediterranean diet and dyslipidemia (cont’d)

Features of the diet (cont’d):

e. Fish and seafood:

Fatty fish- such as salmon

 Rich sources of omega-3 fatty acids

 Fish is eaten on a regular basis (once or twice a week)

Avoid fried fish

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



Features of the diet (cont’d):

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
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Mediterranean diet and dyslipidemia (cont’d)

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



Features of the diet (cont’d):

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
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Mediterranean diet and dyslipidemia (cont’d)

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



Dietary pattern recommended :

▫ Mediterranean diet: as being low in saturated fat and high in vegetable 

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

▫ DASH dietary 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.

Lifestyle recommendation in T2DM (cont’d)
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DASHغذاییراهنمایهرم



Very low carbohydrate ketogenic diet 
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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

Lifestyle recommendation in T2DM (cont’d)



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.
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DNSG. Diabetologia (2023) 66:965–985

Lifestyle recommendation in T2DM (cont’d)



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,)
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Lifestyle recommendation in T2DM (cont’d)



Meal-planning approaches
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Two meal-planning approaches: effective in achieve improved A1C

1. Carbohydrate counting

2. Diabetes plate method
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Lifestyle recommendation in T2DM (cont’d)



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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Non-starchy vegetables like lettuce, cucumbers, 

broccoli, and cauliflower have very little 

carbohydrate and minimal impact on blood 

glucose.

Carbohydrate counting (cont’d)

Krause’s Food & nutrition Therapy 2017



Carbohydrate counting (cont’d)
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Krause’s Food & nutrition Therapy 2017



Insulin carbohydrate ratio: 

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

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

Carbohydrate counting (cont’d)
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• 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 strategy 

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
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Lifestyle recommendation in T2DM (cont’d)



2.  EAT A LOW GLYCEMIC DIET
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Dietary Inflammatory Index (DII) cont’d



2.  EAT A LOW GLYCEMIC DIET
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Dietary Inflammatory Index (DII) cont’d



2.  EAT A LOW GLYCEMIC DIET
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Dietary Inflammatory Index (DII) cont’d
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Lifestyle recommendation in T2DM (cont’d)
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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

ATP III recommendation for Management of the MetS (cont’)

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

Influence of diet on insulin sensitivity

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6780536/
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Lifestyle recommendation in T2DM (cont’d)



ADA NUTRITION GUIDELINE 
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, 

Vitamin D)

Insufficient evidence to recommend

routine use to improve glycemic control

in patients with diabetes

Cinnamon 

Other herbs/ supplements

Insufficient evidence to support use for 

diabetes treatment

Individualize meal planning: optimize food choices to meet recommended 

micronutrient dietary allowance/intake

ADA. Diabetes care 2020; 40 (S1): S53-43
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Lifestyle recommendation in T2DM (cont’d)



2وع توصیه به دریافت گروه های غذایی در افراد مبتلا به دیابت ن
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ایرانیغذاییراهنمایهرم

http://www.fao.org/nutrition/ed

ucation/food-based-dietary-

guidelines/regions/countries/ira

n/en/

کف دست یا نصف لیوان برنج یا ماکارانی پخته 4نان لواش ، انواع نان ها یا (گرم30معادل ) یک کف دست بدون انگشت: یک واحد نان و غلات

سطیک لیوان سبزی برگی یا نصف لیوان سبزی پخته یا سبزی خام خرد شده یا یک عدد سیب زمینی یا گوجه فرنگی یا پیاز یا خیار متو: یک واحد سبزی

ان میوه خشکیا نصف لیوان آب میوه تازه و طبیعی یا نصف لیوان میوه های ریز مثل توت یا یک چهارم لیو.... یک عدد میوه متوسط مانند سیب، پرتقال و : یک واحد میوه

لیوان دوغ2یا ( قوطی کبریت پنیر2) پنیر45-60یک لیوان شیر یا یک لیوان ماست کم چرب یا : یک واحد شیر و فرآورده ها

گرم گوشت لخم پخته شده یا دو قطعه خورشتی یا نصف ران متوسط یا نصف سینه متوسط مرغ یا دو عدد تخم مرغ60: یک واحد گوشت

، بادام، پسته و تخمهگردو، فندق) نصف لیوان حبوبات پخته یا یک سوم لیوان انواع مغزها: یک واحد حبوبات
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Lifestyle recommendations for dyslipidemia



2سبک زندگی در افراد مبتلا به دیابت نوع 

کمحجمدرروزطولدروعدهمیان4تا2واصلیغذاییوعده3مصرف•

هاوعدهمیانوغذاییهایوعدهمصرفجهتروزدرمشخصساعاتنمودنمشخص•
هاوعدهمیانوهاوعدهازکدامهرحذفعدمو

(خوابهنگامدرشیرلیوانیکمصرفمانند)شبآخروعدهمیانمصرف•

ازفادهاستمانندبیشترفیبرومغذیموادحاویکربوهیدراتحاویغذاییموادازاستفاده•
یاسفید،چبرنجایبهایقهوهبرنجازاستفادهیالواشنانجایبهتافتونوسنگگهاینان

شدهپختهحبوباتلیواننصفروزانهاستفاده

اینازبخشی)غذاییبرنامهدرتازههایسبزیوهامیوهازواحد5حداقلروزانهمصرف•
بزیجاتسنیزوکرفسکلم،کاهو،خوردن،سبزیمانندسبزبرگهایسبزیازسبزیجات

(ماییدناستفادهمیوهازمیوهآبجایبههمچنین.باشدشلغمترب،هویج،مانندایریشه
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عدسیمانند)غذاییبرنامهدرشدهپختهحبوباتازلیواننصفروزانهمصرف•
ذاهایغازاستفادهیاشامیاناهاروعدهدررالوبیاخوراکیاصبحانهوعدهدررا

(آشمانندحبوباتحاوی

گردومانندهامغزدانهوهادانه،ماهیمانند3امگاازغنیغذاییمنابعمصرف•
غذاییبرنامهدراردهنیز

وسالادبرایکنجدروغنوزیتونروغنمانندمفیدهایروغنازاستفاده•
پزوپختبرایگلزاوکانولاهایروغن

کره،مصرفمانندترانسواشباعچرباسیدهایحاویغذاییمنابعمصرفکاهشیاحذف•
روغننارگیل،رشینارگیل،شکلات،بستنی،پرچرب،لبنیاتمرغ،پوستقرمز،گوشتچربی

آمادهغذاهایشده،سرخغذاهایهیدروژنه،جامدنیمهوجامدروغنوپالمروغنونارگیل
یاهیگکرهشیرینی،انواعوفانتزیهاینانها،اسنککراکر،ساندویچ،وپیتزامانند
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2سبک زندگی در افراد مبتلا به دیابت نوع 



یکرعایتطریقازماه6طیدربدنوزناز10تا7وزنکاهشبهتوصیه•
بهودنبابتلاصورتدربدنیفعایتافزایشباتواموزنکاهشغذاییرژیم

چاقیووزناضافه

یوتیکبپرهغذایموادوماستوکفیرمانندتخمیرشدهغذاییموادازاستفاده•
غذاییبرنامهدرآرتیشووکاسنیسیر،پیاز،موز،مانند

(غذاییبرنامهدرنمکخوریچایقاشق1روزانهمصرف)نمکمصرفکاهش•
وباسکالشور،غذاهاینظیربالاسدیممحتوایباغذاییموادمصرفکاهشو

کنسرویغذاهایوپفکچیپس،پیتزا،پنیرسوسیس،

نمکجایبهسرکهوآبلیمومانندهادهندهطعموهاچاشنیازاستفاده•
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2سبک زندگی در افراد مبتلا به دیابت نوع 



ایغذاهمیوه،آبونوشابهمانندشدهشیرینهاینوشیدنیمصرفکاهش•
نیزوبامروعسلشکر،وقندوشدهتصفیهغلاتزیادمقادیرباشدهپروسه

قلاتتنسایروهاشیرینیوکیکانواعمانندشکروقندحاویغذاییمواد
شیرین

هاادویهوگیاهیداروهاییا(کرومیاDویتامینمانند)هامکملمصرفعدم•
کنترلجهتCوEویتامینماننداکسیدانآنتیهایمکملیا،(دارچینمانند)

خونقند

کا،ولفامساسهساخارین،آسپارتام،مانندمصنوعیهایکنندهشیرینتهیهعدم•
وزنوخونقندکنترلبرایراسوکرالوزو
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2سبک زندگی در افراد مبتلا به دیابت نوع 
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از توجه شما سپاسگزارم



PHYSICAL  ACTIVITY
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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

75
Modern nutrition in health and disease. 2014

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



Physical activity (cont’d)

 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 A1c by about 10 to 
20% . 

 Exercise and lower body weight must be sustained to maintain 
these benefits.

Modern nutrition in health and disease. 2014
76

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



 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’s Food & nutrition Therapy.2008, p:781

Physical activity (cont’d)

ADA. Diabetes care 2017; 40 (S1): S53-43 77



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

To achieve successful long-term weight loss

Physical Activity (cont‘d)

ADA. Diabetes care 2017; 40 (S1): S53-43
78



Add 15 g CHO for every 30 to 60 min of activity over and 
above normal routines

Moderate exercise for less than 30 min 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 <100 mg/dl CHO should 
ingest

Krause’s Food & nutrition Therapy.2008

CHO Consumption in Physical Activity
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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                hypoglycemia   

CHO consumption in physical activity (cont‘d)

80Krause’s Food & nutrition Therapy.2008



Non-weight-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)    

Exercise In Diabetic Long-Term Complications

ADA. Diabetes care 2017; 40 (S1): S53-43
81



Physical activity (cont’d)

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.

ADA. Diabetes care 2017; 40 (S1): S53-43
82Krause’s Food & nutrition Therapy.2008



Control weight

Insulin sensitivity

Well-being    

HbA1c Significantly

CVD risk factors

TG level

Blood pressure

Regular & long term fitness program      

15-20% usual total dosage of insulin

Physical activity (cont‘d)

Effect of structured exercise

ADA. Diabetes care 2017; 40 (S1): S53-43
83


