
1

بسم الله الرحمن الرحیم 



تغذیه و رژیم درمانی در سندروم متابولیک و
مقاومت به انسولین

سمیه حسین پور نیازی
ریزتغذیه و غدد درون استادیار مرکزتحقیقات 

علوم غدد درون ریز و متابولیسمپژوهشکده 

بهشتیدانشگاه علوم پزشکی شهید 

د بهشتی دانشگاه علوم پزشکی و خدمات بهداشتی درمانی شهی
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Historical aspect of MetS

:سوئدیپزشک،1920kylinدهه
باشدمینقرسوخونقندافزایشخون،پرفشاریازترکیبیمتابولیکسندرم

:Vague،1974سال
یکیمتابولاختلالاتبامرتبطخطرعاملعنوانبه(شکمیچاقییاآندروئید)بالاتنهچاقیبرتاکید

قلبیبیماریو2نوعدیابتمانندمتابولیکیاختلالاتباکهاستچاقیفنوتیپازنوعیبالاتنهچاقی)
(.داردارتباطعروقی

:Reavan،1988سال
عنوانبه)انسولینبهمقاومتباهمراهمتابولیکیاختلالچندینازتوصیفیصورتبهسندرماینتعریف
(متابولیکیاختلالاتپاتوفیزیولوژیمرکزیهسته
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Kylin E. Zentralblatt fur innere Medizin; 1923: 44: 105-27

Vague J. Presse Med 1947; 30: 339–40.

Reaven GM. Diabetes 1988; 37: 1595–607.



Historical aspect of MetS (cont’)

آنتعریفبرایXسندرمواژهبیان
سندرماینتعریفدرچاقیگنجاندنعدم

:Kaplan،1989سال
کلسترولHDLپایینغلظتحذفوReavenتعریفبهشکمیچاقیکردناضافه

Deadly”کشندهیچهارگانه"واژهازاستفاده Quartet

:شدخواهداشارهآنبهبعدیاسلایدهایدرکهمتابولیکیاختلالاینبهمربوطاسامیسایر
”انسولینبهمقاومتسندرم"
“متابولیکسندرم"

های معمول ترین واژه ای است که برای پیش بینی خطرات بیماری های مزمن مانند بیماریسندرم متابولیک 
قلبی عروقی و دیابت استفاده می شود 
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Kaplan NM. Arch Intern Med 1989; 149: 1514–20



Definitions of MetS

The precise definition of the metabolic syndrome  remains undecided

Various definitions have proposed for Mets:

 WHO (world health organization)

 EGIR (European Group for the Study of Insulin Resistance )

 NCEP ATP III (National Cholesterol Education Program     Adult Treatment Panel 

III)

 IDF (International diabetes Federation)

 AACE (Association of Clinical Endocrinologists)

Grundy et al, Circulation 2005;112;2735-52
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Clinical Measure WHO (1998) EGIR ATP III (2001) AACE (2003) IDF (2005)

Insulin
resistance

IGT, IFG, T2DM, or lowered 

insulin sensitivity*

plus any 2 of the following

Plasma insulin >75th

percentile

plus any 2 of the following

None,

but any 3 of the 

following 5

features

IGT or IFG

plus any of the

following based on

clinical judgment
None

Body 

weight

Men: waist-to-hip ratio >0.90; 

women: waist-to-hip ratio >0.85 

and/or BMI >30 kg/m2

WC ≥94 cm in men or

≥80 cm in women

WC ≥102 cm in 

men or ≥88 cm in 

women†

BMI ≥25 kg/m2 

Increased WC 

(population

specific)

plus any 2 of the 

following

Lipid

TG ≥150 mg/dL and/or HDL-C 

<35 mg/dL in men or <39 

mg/dL in women

TG ≥150 mg/dL and/or 

HDL-C <39 mg/dL in men 

or women

TG ≥150 mg/dL TG ≥150 mg/dL and

HDL-C <40 mg/dL in

men or <50 mg/dL in

women

TG ≥150 mg/dL or on 

TG Rx

HDL-C <40 mg/dL in 

men or <50 mg/dL in 

women

HDL-C <40 mg/dL in 

men or

<50 mg/dL in women 

or on

HDL-C Rx

Grundy et al, Circulation 2005;112;2735-52

Previous criteria for clinical diagnosis of metabolic syndrome



Clinical Measure WHO (1998) EGIR ATP III (2001) AACE (2003) IDF (2005)

Blood pressure 

≥140/90 mm Hg

≥140/90 mm Hg 

or on hypertension 

Rx

≥130/85

mm Hg 

≥130/85 mm Hg

≥130 mm Hg 

systolic or

≥85 mm Hg 

diastolic or on

hypertension Rx

Glucose
IGT, IFG, or

T2DM

IGT or IFG (but not 

diabetes)

>110 mg/dL 

(includes

diabetes)

IGT or IFG (but 

not

diabetes)

≥100 mg/dL 

(includes

diabetes

Other
Microalbuminuria

Other features of 

insulin resistance§
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Grundy et al, Circulation 2005;112;2735-52

Previous criteria for clinical diagnosis of metabolic syndrome (cont’)



Definition of MetS

Harmonizing the metabolic syndrome

International diabetes federation task force on epidemiology and prevention

 national heart, lung, and blood institute

American heart association

world heart federation

international atherosclerosis society

international association for the study of obesity.

8

Harmonizing the metabolic syndrome: a joint interim statement of the international diabetes federation task force on epidemiology and prevention; national heart, lung, and blood institute; American heart association; 

world heart federation; international atherosclerosis society; and international association for the study of obesity.Circulation. 2009; 120: 1640-5

http://www.ncbi.nlm.nih.gov/pubmed/19805654


measure Categorical cut points

Elevated waist circumference Population and country specific  definition

Elevated TG
≥ 150 mg/dl or drug treatment for elevated TG

Reduced HDL-C
<40 mg/dl in men

<50 mg/dl in women
Or drug treatment for reduced HDL-C
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New definition of MetS by a Joint Interim Statement of the International Diabetes 

Federation Task Force on Epidemiology and Prevention

Harmonizing the metabolic syndrome: a joint interim statement of the international diabetes federation task force on epidemiology and prevention; national heart, lung, and blood institute; American 

heart association; world heart federation; international atherosclerosis society; and international association for the study of obesity.Circulation. 2009; 120: 1640-5

http://www.ncbi.nlm.nih.gov/pubmed/19805654


measure Categorical cutpoints

Elevated blood pressure ≥ 130 mmHg systolic blood pressure

Or ≥85 mmHg diastolic blood pressure 
Or On antihypertensive drug treatment in a patients 
with history of hypertension

Elevated fasting glucose ≥ 100 mg/dl of in drug treatment for elevated glucose
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Alberti KG, Circulation. 2009; 120: 1640-5

New definition of MetS by a Joint Interim Statement of the International Diabetes 

Federation Task Force on Epidemiology and Prevention

MetS was defined as the presence of three or more of five 

components as recommended 

http://www.ncbi.nlm.nih.gov/pubmed?term=Alberti KG[Author]&cauthor=true&cauthor_uid=19805654
http://www.ncbi.nlm.nih.gov/pubmed/19805654
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Prevalence of MetS (cont’d)

Ansarimoghadam A. Diabetes & metabolic syndrome: Clinical Research & Reviews; 2018:12:2: 195-201
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Prevalence of MetS

In Middle-East countries:

fluctuated by country and time of study 

Turkish: 2.2–44%

 Saudi-Arabia: 16–41%

 Pakistan: 14–63%

Qatar: 26–33%

 Kuwait : 9–36%

 Emirate : 22–50%

 Yemen: 23 %

 Iran: 6–42%
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Ansarimoghadam A. Diabetes & metabolic syndrome: Clinical Research & Reviews; 2018:12:2: 195-201
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بولیک اصول کلی تغذیه در مدیریت سندرم متا
و مقاومت به انسولین



levels of evidence (grades) are used to summarize the available scientific evidence and 

guide recommendations for the prevention and treatment of MetS

A: Evidence from meta-analyses that incorporated quality ratings in the analysis or

well-conducted randomized controlled trials (RCTs)

B: Evidence from prospective cohort studies or case–control studies

C: Expert consensus/opinion or clinical experience.

18

Pablo Pérez-Martínez. Nutr Rev. 2017 May; 75(5): 307–326.

https://pubmed.ncbi.nlm.nih.gov/?term=P%C3%A9rez-Mart%C3%ADnez P[Author]
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5914407/


Daily consumption of legumes is recommended to improve cardio-metabolic risk factors
A

Legumes can be recommended for people with metabolic syndrome as an effective

component in prevention and management of diabetes and cardiovascular

disease

A

19

Pablo Pérez-Martínez. Nutr Rev. 2017 May; 75(5): 307–326.

levels of evidence (grades) are used to summarize the available scientific evidence and 

guide recommendations for the prevention and treatment of MetS

https://pubmed.ncbi.nlm.nih.gov/?term=P%C3%A9rez-Mart%C3%ADnez P[Author]
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5914407/


There is an added cardio-metabolic benefit from incorporating nuts into a

Mediterranean-type dietary pattern

A

Consume 1 to 1.5 servings of nuts daily to reduce low-density lipoprotein

cholesterol and cardiometabolic risk

A

20

Pablo Pérez-Martínez. Nutr Rev. 2017 May; 75(5): 307–326.

levels of evidence (grades) are used to summarize the available scientific evidence and 

guide recommendations for the prevention and treatment of MetS

https://pubmed.ncbi.nlm.nih.gov/?term=P%C3%A9rez-Mart%C3%ADnez P[Author]
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5914407/


Although the association between intake of fruits and vegetables and

features of metabolic syndrome remains unclear, consumption of

fruits and vegetables should be an integral part of a healthy and balanced

diet

A

21

Pablo Pérez-Martínez. Nutr Rev. 2017 May; 75(5): 307–326.

levels of evidence (grades) are used to summarize the available scientific evidence and 

guide recommendations for the prevention and treatment of MetS

https://pubmed.ncbi.nlm.nih.gov/?term=P%C3%A9rez-Mart%C3%ADnez P[Author]
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5914407/


Daily consumption of cereals (whole grains) is recommended for cardiometabolic health

A

Cereals can be recommended for people with metabolic syndrome
B

22

Pablo Pérez-Martínez. Nutr Rev. 2017 May; 75(5): 307–326.

levels of evidence (grades) are used to summarize the available scientific evidence and 

guide recommendations for the prevention and treatment of MetS

https://pubmed.ncbi.nlm.nih.gov/?term=P%C3%A9rez-Mart%C3%ADnez P[Author]
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5914407/


Dairy products and particularly yogurt consumption may be useful in

preventing metabolic syndrome

B

Reduce intake of sugar-sweetened beverage in preventing

metabolic syndrome

B
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Pablo Pérez-Martínez. Nutr Rev. 2017 May; 75(5): 307–326.

levels of evidence (grades) are used to summarize the available scientific evidence and 

guide recommendations for the prevention and treatment of MetS

https://pubmed.ncbi.nlm.nih.gov/?term=P%C3%A9rez-Mart%C3%ADnez P[Author]
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5914407/


Eating a variety of fish at least twice a week, especially

fish containing n-3, may be useful in preventing metabolic

syndrome

B

There is no evidence to limit eggs intake to prevent metabolic

syndrome

C

24

Pablo Pérez-Martínez. Nutr Rev. 2017 May; 75(5): 307–326.

levels of evidence (grades) are used to summarize the available scientific evidence and 

guide recommendations for the prevention and treatment of MetS

https://pubmed.ncbi.nlm.nih.gov/?term=P%C3%A9rez-Mart%C3%ADnez P[Author]
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5914407/
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با واحدهای سیاهه جانشینی ( serving size)جدول تلفیق واحدهای توصیه شده دریافتی 
ٍ(exchange system)

تعداد واحد 

توصیه شده به
علی

CHO (g) Pro (g) Fat (g) Energy (Kcal)

Low fat dairy 3 3×12=36 3×8 =24 3×5 = 15 3×120 =360

Vegetables 5 5×5 =25 5×2 =10 - 5×25=125

Fruits 4 4×15 =60 - - 4×60 =120

Simple sugar 5 5×5=25 - - 5×20=100

Legumes 1 1×15=15 1×7=10 1×2=2 1×125=125

Grain
s 

6 250 –161= 
89÷15= 6

6×3 =18 - 6×80 =480

Meat 4 - 90-62= 
28÷7=4

2×3=6
2×5=10

2×45=90
2×75=150

Fat and oil (1 
serving nuts)

7.5 - - 71-33= 
38÷5 = 7.5

7.5×45=337.

5

Total 260 67 90 1917
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:نمونه ای از یک برنامه غذایی سالم برای علی

6تزریق انسولین ساعت 
(6:30ساعت : )صبحانه 
پنیر کم چرب و کم نمککف دست، یک قوطی کبریت2نان سنگک 

قاشق مرباخوری عسل2+ لیوان 1عدد، چای کمرنگ 2مغز گردو 

(10ساعت :)میان وعده صبح
، دو عدد نارنگی(چربی%1/5)یک لیوان شیر کم چرب

(12:30ساعت :)ناهار 
غذاخوری سر صافقاشق 12–برنج 

(گوشت خورشتی دو قوطی کبریت، نصف لیوان کرفس پخته شده)خورش کرفس 
قاشق 1+ یک لیوان کاهوی و کلم خردشده به همراه نصف عدد گوجه فرنگی و نصف عدد خیار 

مرباخوری روغن زیتون
(درصد چربی1/5)یک لیوان ماست کم چرب و پروبیوتیک 

ق م2–روغن کلزا 
یک قاشق غذاخوری: ژله 

28



:لینمونه ای از یک برنامه غذایی سالم برای عادامه

(4ساعت :)عصرانه 
یک عدد سیب+ یک عدد انار متوسط

یک قاشق مرباخوری مغز خام تخمه کدو

شب6تزریق انسولین 
(6:30ساعت : )شام

سه چهارم لیوان خوراک لوبیای چیتی
کف دست1/5–نان سنگک سنتی سبوس دار 

یک لیوان –پروبیوتیک ماست کم چرب
لیوان 2: سبزی خوردن

قاشق مربا خوری روغن زیتون2
ژله یک قاشق غذاخوری

(شب10ساعت : )قبل از خواب
یک عدد سیب

نصف کف دست نان سنگگ، یک عدد تخم مرغ، یک قاشق مرباخوری ژله

29



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

Reduction of underlying causes: 

1) Weight reduction (7-10%)

2) Diet therapy 

3) Increase physical activity

3) Stop cigarette smoking 

30

Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults.JAMA 2001;285:2486-2497.The metabolic syndrome – What is it and how should it be managed? European Journal of Preventive Cardiology 2019, Vol. 26(2S) 33–46



1) Weight reduction:

High weight loss (10% of baseline weight in 6 months)

 In obese subjects

 Improvement in sensitivity to insulin between

30 and 60%, an effect greater than that seen with insulin-

sensitizing drugs

 An risk reduction in CVD

31

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

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

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


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

2) Diet therapy 

Carbohydrate

ADA statement: 

There is no “first-line” approach with respect

to the optimal carbohydrate quantity in the

diet plan, because evidence remains

inconclusive

32

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

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


2) Diet therapy 

Carbohydrate

Elevated intake of carbohydrates of high GI

Insulin resistance directly

Development of T2DM in persons with MetS

33

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

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

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


2) Diet therapy 

Whole grains

A diet rich in whole grains (6-10 servings/d)

A reduction in insulinemia by 10%

Insulin resistance by 13%

34

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

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

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


2) Diet therapy 

Dietary fat: 

The amount of fat can influence insulin sensitivity and the risk of

developing type 2 diabetes:

only with intakes greater than 35–40% of total energy intake

35

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

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

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


2) Diet therapy 

Dietary fat (evidence base)

Daily consumption of olive oil at doses of 20–

40 g/d in replacement for other fats is useful in 

the prevention and treatment of metabolic 

syndrome 

36

Pablo Pérez-Martínez. Nutr Rev. 2017 May; 75(5): 307–326.

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

https://pubmed.ncbi.nlm.nih.gov/?term=P%C3%A9rez-Mart%C3%ADnez P[Author]
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5914407/
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Total fatty acids (>40%) -

trans Fatty acids -

Monounsaturated fatty acids +

Fiber cereal +

Low glycemic index +

Salt -

Simple sugars (>20% energy) -

Conjugated linoleic acid -
(+): Increases insulin sensitivity
(-): Decreases insulin sensitivity

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/


3) Increase physical activity

Summary of available evidence on physical activity

30–60 min of daily physical activity is

recommended, including aerobic exercise, work-

related activity, and muscle strengthening

Physical activity can be accumulated throughout the

day in blocks as short as 10 minutes

38

ATP III recommendation for Management of the 

MetS (cont’)

Pablo Pérez-Martínez. Nutr Rev. 2017 May; 75(5): 307–326.

https://pubmed.ncbi.nlm.nih.gov/?term=P%C3%A9rez-Mart%C3%ADnez P[Author]
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5914407/
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The metabolic syndrome – What is it and how should it be managed? European Journal of Preventive Cardiology 2019, Vol. 26(2S) 33–46

Development of diabetes (a), cardiovascular events (b), microvascular events (c), cardiovascular mortality 

(d) during 30 years of follow-up in the Da Qing trial.
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م رویکرد های رژیم درمانی در مدیریت سندر
متابولیک و مقاومت به انسولین
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Dietary strategies and potential health benefits for Metabolic Syndrome 

Dietary Strategies for Metabolic Syndrome: A Comprehensive Review. Nutrients 2020, 12, 2983 
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Dietary Strategies for Metabolic Syndrome: A Comprehensive Review. Nutrients 2020, 12, 2983 

Dietary strategies and potential health benefits for Metabolic Syndrome 
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Dietary Strategies for Metabolic Syndrome: A Comprehensive Review. Nutrients 2020, 12, 2983 

Dietary strategies and potential health benefits for Metabolic Syndrome 
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Dietary strategies and potential health benefits for Metabolic Syndrome 

Diabetes care; 2024
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Dietary management in insulin resistance

47

Govers E. international journal of endocrinology and metabolic disorders 



• As already remarked, excessive circulating insulin is strongly associated

with obesity and plays a causal role in adipocyte hypertrophy and

hyperplasia, ultimately leading to adipose tissue remodeling and

subsequent expansion

• Importantly, early normalization of insulin production and secretion has 

been shown as a valuable therapeutic approach to both prevent and treat 

obesity and IR states

48

Govers E. international journal of endocrinology and metabolic disorders 

Dietary management in insulin resistance



• Improvement of the insulin sensitivity by restriction of the carbohydrate content of the diet

Weight loss of 10-15% (20% in case of obesity stage 3) and weight maintenance of 2-5 years

Sustaining or improving of muscle mass

Maximum satiation through protein, fat and fiber

Optimal supply of vitamins and minerals

Improvement of quality of life

49

The objectives of the dietary management for insulin resistance

Govers E. international journal of endocrinology and metabolic disorders 



Energy Expenditure 

• Both body weight and fat free mass (FFM) are important determinants of

the basal metabolism

• Organs and muscle have high energy expenditure and fat mass uses less

energy

• The percentage muscle or body fat influences basal metabolism:

individuals with a high fat percentage have a lower basal metabolism

than those with a lower fat percentage

50

Govers E. international journal of endocrinology and metabolic disorders 

Dietary management in insulin resistance



51

This difference needs to be taken into account when calculating energy expenditure for a patient.

The difference in basal metabolism between men and women can also be explained by differences in fat percentage:

women have averagely 10 per cent more fat mass than men with the same length, weight and age

In insulin resistance the energy expenditure must also be taken into account: weight loss never occurs when there is

no energy deficit.

Generally a deficit of 600 calories forces the body to metabolize fatty tissue.

As mentioned before in insulin resistance the low carbohydrate approach is necessary to start lipolysis.

Dietary management in insulin resistance



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

52

Govers E. international journal of endocrinology and metabolic disorders 



53

Govers E. international journal of endocrinology and metabolic disorders 

Dietary management in insulin resistance; carbohydrate



2.  EAT A LOW GLYCEMIC DIET

54

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

56

Dietary Inflammatory Index (DII) cont’d
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Dietary management in insulin resistance; carbohydrate
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• Fat in the diet plays an important role in both taste and satiation, thus leading to more 

compliance

• One of the main advantages of a low carbohydrate diet is that there is no fat restriction

• Dependent of the carbohydrate restriction fat can contribute 35-50 energy % to the diet

• However, one needs to consider total energy intake to make weight loss possible 

• Therefore, fat cannot be added to the diet unlimitedly 

• If weight loss in a low carbohydrate diet is not achieved, it is advised to reconsider the fat 

intake in the diet

59

Govers E. international journal of endocrinology and metabolic disorders 

Dietary management in insulin resistance; fat



ATP III recommendation for Management of the MetS and 

insulin resistance (cont’d)

2) Diet therapy 

Dietary fat: 

The amount of fat can influence insulin

sensitivity and the risk of developing type 2

diabetes:

only with intakes greater than 35–40% of total

energy intake

60

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

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6780536/
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Govers E. international journal of endocrinology and metabolic disorders 

Dietary management in insulin resistance; fat



• The diet should have 1-1,5 grams protein per kg present body weight 

• A high protein diet leads to more satiation and sustains muscle mass 

• A high protein diet leads to significantly higher decrease of fat mass after a year

• Protein should be evenly spread over three meals

• Give per meal 3 grams of the essential amino acid leucine. Leucine is present in animal protein, dairy 

products, nuts, seeds and pulses 

• Wey protein and casein are in combination with leucine essential for building and maintaining muscle 

tissue. Leucine prevents decrease of muscle and liver tissue. Leucine is also part of hemoglobin. 

• Protein rich foods enhance thermogenesis. This effect is bigger in animal protein than in proteins from 

plants. Pulses however have a beneficial effect on fasting glucose values in type 2 diabetes mellitus. 

62

Govers E. international journal of endocrinology and metabolic disorders 

Dietary management in insulin resistance; protein
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High protein meals give more satiation

Because appetite is postponed for hours 

after a protein-rich meal, it is easier not to 

eat in between meals and uphold the diet

If the patient is able to control his 

appetite this is a remedy against relapse

A diet rich in protein and low in 

carbohydrates is good for long-term 

weight maintenance 

Govers E. international journal of endocrinology and metabolic disorders 

Dietary management in insulin resistance; protein



Maintenance of Muscle Mass 

• Up to a few years ago the dominant approach in weight loss management was that

calorie restriction was most effective

• The result was, besides the fact that patients were hungry part of the time, that

muscle mass declined

• A protein intake of 1 to 1,5 grams per kilo body weight, reducing carbohydrate

intake at the same time has a beneficial effect on body composition

• Patients lose body fat, whereas fat free mass (muscle, bones, organs) will be

preserved

A high protein diet with a firmly reduced carbohydrate intake has proven most 

effective to maintain muscle mass and lose fat mass

64

Govers E. international journal of endocrinology and metabolic disorders 

Dietary management in insulin resistance; protein
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Mozzafarian. Diabetes care. May 2024; voulume 47: 787-789

These are inulin, pectin, gums, and 

fructooligosaccharides, mainly present in 

legumes, cereals (oats and barley), and 

certain fruits.

• Giving volume to the stool

• Used by intestinal microorganisms,

especially the colon’s flora, and is also

known as fermentable fiber

• Link this fiber type with IR is the GI

• Soluble fiber, given its gelling

properties, is associated with the

concept of GI

Dietary management in insulin resistance; fiber



درصد درشت مغذی ها از کل کالری آقای علی 

1651+350=2000کیلوکالری  :کالری مورد نیاز

Pro=20% × 2000=400 ÷ 4 = 100g

Fat = 35 % ×2000=700 ÷ 9 = 77 g

CHO = 45% × 2000=900 ÷ 4 = 225 g 
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ذاییغهایوعدهدرکربوهیدراتتوزیععلی،بهانسولینتزریقبهتوجهبا

:شودمیمحاسبهذیلشکلبه

g  34 = %15× 225صبحانه

×225نیم چاشت          10% = 22.5 g

×225ناهار            25% = 56 g

×225عصرانه            10% = 22.5 g

×225شام 30% = 67.5 g

×225قبل خواب 10% =  22.5 g
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با واحدهای سیاهه جانشینی ( serving size)جدول تلفیق واحدهای توصیه شده دریافتی 
ٍ(exchange system)

ه تعداد واحد توصی
شده به علی

CHO (g) Pro (g) Fat (g) Energy (Kcal)

Low fat dairy 3 3×12=36 3×8 =24 3×5 = 15 3×120 =360

Vegetables 4 4×5 =20 4×2 =8 - 4×25=100

Fruits 3 3×15 =45 - - 3×60 =180

Simple sugar 3 3×5=15 - - 3×20=60

Legumes 1 1×15=15 1×10=10 1×2=2 1×125=125

Grain
s 

6 225 –131= 
94÷15= 6

6×3 =18 - 6×80 =480

Meat 5.5 - 100-60= 
40÷7=5.5

2.5×3=7.5
3×5=15

2.5×45=112.5
3×75=225

Fat and oil 7.5 - - 77-39.5= 
37.5÷5 = 7.5

7.5×45=337.5

Total 260 67 90 1917
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.علی طتوزیع عادلانه واحدهای توصیه شده دریافتی در وعده ها و میان وعده ها 

تعداد واحدغذایی گروههای
توصیه شده

ز اقبلشام عصرانهنهارچاشتنیمهصبحان
خواب

3111کم چربلبنیات

4211سبزی 

3111میوه

6222غلات

11حبوبات

3111قند ساده

5.51.5211گوشت

7.51312.5چربی

کربوهیدرات شمارش
(گرم)

3527522565

3422.55622.567.522.5
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پنیر یا تخم 
آجیل سویامرغ



:نمونه ای از یک برنامه غذایی سالم برای علی

6تزریق انسولین ساعت 
(6:30ساعت : )صبحانه 
پنیر کم چرب و کم نمککف دست، یک قوطی کبریت2نان سنگک 

قاشق مرباخوری عسل2+ لیوان 1عدد، چای کمرنگ 2مغز گردو 

(10ساعت :)میان وعده صبح
، دو عدد نارنگی(چربی%1/5)یک لیوان شیر کم چرب

(12:30ساعت :)ناهار 
غذاخوری سر صافقاشق 12–برنج 

(گوشت خورشتی دو قوطی کبریت، نصف لیوان کرفس پخته شده)خورش کرفس 
قاشق مرباخوری 1+ یک لیوان کاهوی خردشده به همراه نصف عدد گوجه فرنگی و نصف عدد خیار 

روغن زیتون
(درصد چربی1/5)یک لیوان ماست کم چرب و پروبیوتیک 

ق م2–روغن کلزا 
یک قاشق غذاخوری: ژله 
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:لینمونه ای از یک برنامه غذایی سالم برای عادامه

(4ساعت :)عصرانه 
یک عدد سیب+ یک عدد انار متوسط

یک قاشق مرباخوری سویا

شب6تزریق انسولین 
(6:30ساعت : )شام

سه چهارم لیوان خوراک لوبیای چیتی
کف دست1/5–نان سنگک سنتی سبوس دار 

یک لیوان –پروبیوتیک ماست کم چرب
لیوان 2: سبزی خوردن

قاشق مربا خوری روغن زیتون2
ژله یک قاشق غذاخوری

(شب10ساعت : )قبل از خواب
یک عدد سیب

نصف کف دست نان سنگگ، یک عدد تخم مرغ، یک قاشق مرباخوری ژله
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Lifestyle recommendations for dyslipidemia
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Lifestyle recommendations for hypertriglyceridemia (cont’d)
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Lifestyle recommendations for hypertriglyceridemia (cont’d)



Lifestyle recommendations for hypertriglyceridemia

• Jacobson TA et al. J Clin Lipidol. 2015;9(6 Suppl):S1-122.e1.

• Subramanian S. The journal of clinical endocrinology and metablsim; 2022: 107: 1686-1697
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1) A practical first step of lifestyle modification: Alcohol restriction

Mild to moderate: 2 drinks/day for men, 1 drinks/day for women

High or TG-induced pancreatitis: Complete abstinence 



Lifestyle recommendations for hypertriglyceridemia

• Jellinger PS et al. Endocr Prac 2017 Apr;23(Suppl 2):1-87

• Jacobson TA et al. J Clin Lipidol. 2015;9(6 Suppl):S1-122.e1.

• Anagnostis et al. Maturitas 2018; 108: 45–52

• Simha V. BMJ 2020; 371: m3109
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A practical second step of lifestyle modification: Weight loss
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Lifestyle recommendations for hypertriglyceridemia
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Lifestyle recommendations for hypertriglyceridemia
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Lifestyle recommendations for hypertriglyceridemia



Lifestyle recommendations for hypertriglyceridemia

• Jacobson TA et al. J Clin Lipidol. 2015;9(6 Suppl):S1-122.e1.

• Subramanian S. The journal of clinical endocrinology and metablsim; 2022: 107: 1686-1697
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1) A practical first step of lifestyle modification: Alcohol restriction

Mild to moderate: 2 drinks/day for men, 1 drinks/day for women

High or TG-induced pancreatitis: Complete abstinence 



 Physical exercise: reduce IR, achieve weight loss

 Constant exercise: strong anti-inflammatory effects, probably because of the influence of 

exercise on the immune system, and through the reduction of visceral fat 

 Exercise also causes a reduced release of pro-inflammatory cytokines and chemokines from 

the adipocytes 

 Endurance exercise leads to reduce induction of pro-inflammatory signaling and obesity

 It also diminishes the infiltration of macrophages in the fatty tissue and promotes anti-

inflammatory immune cellphenotype

 During training muscle cells probably release many anti-inflammatory cytokines.
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Physical activity in insulin resistance



 Walking, swimming and cycling are advised, one hour per day.

 In the starting phase every other day to prevent over-training, good results were seen in 

patients that exercised 150 minutes moderately intensive per week 

 Patients with very little muscle mass, measured with a four-point impedance meter see their 

muscle mass improve with power lifting. 
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Physical activity in insulin resistance



Sleep  

 Sleep plays a key role in homeostasis of the glucose metabolism

 Normally glucose metabolism has a daily pattern with intra-individual

variations in glucose tolerance: glucose expenditure is highest in waking

state and lowest during NON-REM sleep

 Short night rest caused as well an elevated plasma level of non-estherized

fatty acids

 Sleep deprivation leads to increase of the glucose production with 22%,

suggesting hepatic insulin resistance
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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



88



89

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

93

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


