
Macronutrients and
Dietary Patterns

for Glucose Control
2017.5.13

서울대학교병원 임정현

제20회 대한당뇨병학회 춘계학술대회



None

Conflict of interest disclosure

Committee of Scientific Affairs



Review of Nutrition Recommendation

Issues of Macronutrients & Dietary 

patterns

Implementation of Medical Nutrition 

Therapy

Contents



Death ↓, Quality of Life ↑

Nephropathy, Neuropathy, 

Retinopathy  

Cerebrovascular disease

Coronary heart disease 

Microvascular disease Macrovascular disease

Type 2 Diabetes

Insulin Resistance 

(Metabolic syndrome)

Intervention and Therapy
(Medical Nutrition Therapy, 

Exercise, Drug)

Lifestyle Modification
(Medical Nutrition Therapy, 

Exercise)

Review of Nutrition Recommendations



The USDA's 
"Basic 7" food groups 
from 1943 to 1956

The USDA's 
original 
“Food Pyramid” 
from 1992

History of USDA Dietary Guidelines



History of Nutrition Recommendations for Diabetes

 2013 [position statement]
Nutrition Therapy Recommendations 
for the Management of Adults with Diabetes
 2008 [position statement]
Nutrition Recommendations and 
Interventions for Diabetes

 1994, 1998 [position statement]
Nutrition Recommendations and Principles
for People with Diabetes Mellitus
 1994 [Technical Review]
Nutrition Principles for the Management of
Diabetes and Related complications

 2002 [Technical Review] [position statement]
Evidence-Based Nutrition Principles and 
Recommendations for the Treatment and
Prevention of Diabetes and Related Complications
Classified according to the level of evidence available
using ADA evidence grading system



 Evidence-based research strongly suggests that MNT
provide by a registered dietitian who is experience in the 
management of diabetes is clinically effective

Diabetes Care 2002:25: 608-613

 An individualized MNT program, preferably provided by a 
registered dietitian, is recommended for all people with 
type 1 or type 2 diabetes [A]

 Diabetes nutrition therapy can result in cost savings [B] 
and improved outcomes (e.g., A1c reduction) [A]

Diabetes Care. 2017:40(suppl 1):S33-43



• 1일 나트륨 2,000mg

• 식이섬유소 20-25g/d 

(12 /g/1,000 kcal/d)

• 비타민, 무기질 보충

필요하지 않음

• 음주 1일 1~2잔

• 비만한 당뇨병환자 섭

취량 감소

• 다량영양소의 섭취량

개별화

• 임상영양사가 시행하

며 반복교육 필요, 당뇨

병의 예후 개선, 비용효

율적임

개별화된

영양교육

열량

다량영양소

기타영양소
영양소보충

음주

2015 Treatment Guideline Korean Diabetes Association



임상영양요법

1. 당뇨병 고위험군 또는 당뇨병환자는 임상영양사로부터 개별화된 교육을 받아야
한다. [A] 임상영양요법은 당뇨병의 예후를 개선하며 비용대비 효과적으로 반복교육
이 필요하다. [B]

2. 과체중 또는 비만한 당뇨병환자는 건강한 식습관을 유지하면서 섭취량을 줄여야
한다. [A]

3. 일반적으로 총 에너지의 50~60%를 탄수화물로 섭취하도록 권고하나, 탄수화물, 
단백질, 지방 섭취량은 식습관, 기호도, 치료목표 등을 고려하여 개별화 할 수 있다. 
[C]

4. 당뇨병성신증을 동반한 경우 초기부터 엄격한 단백질 제한은 필요치 않으나, 고
단백질 섭취(총 에너지의 20% 이상)는 피하는 것이 좋다. [C]

2015 Treatment Guideline Korean Diabetes Association

2015 당뇨병진료지침, 대한당뇨병학회



임상영양요법

5. 지방섭취량은 대사적 문제(비만, 이상지질혈증 등)를 고려하여 개별화하며, 포
화지방과 콜레스테롤, 트랜스지방의 섭취제한은 정상인과 동일하게 할 수 있다.
[C]

6. 1일 나트륨 2,000mg(소금5g)이내로 제한을 권고한다. [E]

7. 당뇨병환자에게 비타민과 무기질의 추가보충은 필요하지 않다. 단, 결핍상태이
거나 제한적 식이섭취 시에는 별도로 보충한다. [B]

8. 당뇨병 예방을 위하여 식이섬유소는 전곡(whole grain)을 포함한 다양한 공급
원을 통해 1일 20~25 g(12 g/1,000 kcal/day)을 섭취한다. [B]

9. 음주는 약물치료 중인 당뇨병환자에서 저혈당 발생 위험을 증가시키므로 혈당
조절이 잘 되는 경우에만 1일 1~2잔 범위로 제한하며, 간질환 또는 이상지질혈증
을 동반하거나, 비만한 당뇨병환자에서는 금주를 권고한다. [E]

2015 당뇨병진료지침, 대한당뇨병학회

2015 Treatment Guideline Korean Diabetes Association



Issues of Macronutrients & Dietary patterns

Macronutrients distribution

Food and Food Group

Eating Pattern

Control

Glucose



Overview of Studies in Nutritional Epidemiology

Nutrients intake

(Na & HTN)

Foods intake

(Wine & CVD)

Dietary patterns

(DASH & HTN)

Metabolic
Outcomes



1. Macronutrient Distribution

 As there is no single ideal dietary distribution of calories Among 
carbohydrates, fats, and proteins for people with diabetes, 
macronutrient distribution should be individualized while keeping total 
calories and metabolic goals in mind. [E]

Diabetes Care. 2017:40(suppl 1):S33-43

 Evidence suggests that there is not an ideal percentage of calories from 
carbohydrate, protein, and fat for all people with diabetes [B]; therefore, 
macronutrient distribution should be based on individualized assessment 
of current eating patterns, preferences, and metabolic goals [E]

Ideal C:P:F ratio?? 
60:15:25
20:30:50

Issues of Macronutrients & Dietary patterns

Diabetes Care. 2013:36:3821-3842



 1994, 1998 [position statement]
Nutrition Recommendations and Principles for People with Diabetes Mellitus
 1994 [Technical Review]
Nutrition Principles for the Management of Diabetes and Related complications

 Nutrition Recommendation Dilemma
High CHO (60% of calories) Low-fat 

(20~25% of calories) diets may 
aggravate hypertriglyceridemia, reduce HDL 

cholesterol and increase postprandial 
glycemia and insulinemia in people with 

Type 2 Diabetes while LDL cholesterol 
levels either do not change or decrease

(1992~2002)

Diabetes Care. 1994;17(5): 519-22

Am J Clin Nutr. 2013;97: 505-516



Macronutrient Distribution for Glucose Control

The Use of low-carbohydrate diet 
in type 2 diabetes – benefits and risks

Ann Agric Environ Med. 2014:21(2):320-326



Dietary carbohydrate restriction as the first approach 
in diabetes management: Critical review and evidence base

Nutrition. 2015:31:1-13

Macronutrient Distribution for Glucose Control



Nutrition. 2015:31:1-13

Curr Diab Rep. 2011:11:128-135

Macronutrient Distribution for Glucose Control



Macronutrients, Food Groups, and Eating Patterns in the
Management of Diabetes – A systematic review of the literature, 2010

Macronutrient Distribution for Glucose Control

Diabetes Care. 2012:35;434-445

 Lower (very low and moderately low) carbohydrate
In studies reducing total carbohydrate intake, markers of glycemic 

control and insulin sensitivity improved, but studies small, of short 
duration, and in some cases were not randomized or had high 
dropout rates



Systematic review and meta-analysis of different dietary
approaches to the management of type 2 diabetes

The low-carbohydrate, low-
GI, Mediterranean and high 
protein diets all led to a 
greater improvement in 
glycemic control compared 
with their respective control 
diets, with the largest effect 
size seen in the 
Mediterranean diet

Am J Clin Nutr, 2013;97: 505-516

Macronutrient Distribution for Glucose Control



The effect of macronutrients on glycaemic control: a systematic review of dietary 
randomized controlled trials in overweight and obese adults with Type 2 diabetes in 

which there was no difference in weight loss between treatment groups

Br J Nutr. 2015;114: 1656-1666

Macronutrient Distribution for Glucose Control

Only four studies 
reported a 
significant difference 
in HbA1c between 
different dietary 
interventions despite 
a non-significant 
difference in weight 
loss



Lifestyle Weight-Loss Intervention Outcomes in Overweight and Obese Adults with 
Type 2 Diabetes: A systematic Review and Meta-Analysis of Randomized Clinical Trials

J Acad Nutr Diet. 2015:115:1447-1463

Macronutrient Distribution for Glucose Control



Lifestyle Weight-Loss Intervention Outcomes in Overweight and Obese Adults with 
Type 2 Diabetes: A systematic Review and Meta-Analysis of Randomized Clinical Trials

J Acad Nutr Diet. 2015:115:1447-1463

Macronutrient Distribution for Glucose Control

 The majority of lifestyle weight-
loss interventions in overweight 
or obese adults with type 2 
diabetes resulted in weight loss 
<5% and did not result in 
beneficial metabolic outcomes

 Weight loss for many overweight 
or obese individuals with type 2 
diabetes might not be a realistic 
primary treatment strategy for 
improved glycemic control



2. Food and Food Group

American Diabetes Association. Standard of medical care in diabetes-2017, 4. Lifestyle Management, 
Diabetes Care. 2017:40(suppl 1):S33-43

Issues of Macronutrients & Dietary patterns

 Carbohydrate intake from whole grains, vegetables, fruits, 
legumes, and dairy products, with an emphasis on food higher 
in fiber and lower in glycemic load, should be advised over 
other sources, especially those containing sugars. [B]

 People with diabetes and those at risk should minimize the 
consumption of foods with added sugar that have the 
capacity to displace healthier, more nutrient-dense food 
choices. [A]

Foods high in added sugars (such as sodas and sweets) are nutritionally 
inferior to foods with naturally occurring sugar (such as fruit and milk)



Macronutrients, Food Groups, and Eating Patterns in the
Management of Diabetes – A systematic review of the literature, 2010

Diabetes Care. 2012:35;434-445

 Whole grains : whole-grain consumption does not appear to be associated with 
improved glycemic control 

 Vegetables and fruit : eating pattern research has not directly addressed the role of 
vegetables and fruits

 Legumes : most studies did not indicate a significant reduction in glycemic measures
 Dairy : none of components of dairy appear to have an effect on glycemic control
 Nuts : nut-enriched diets do not alter glycemia
 Meats, poultry, and fish : there is limited evidence to provide conclusive statements 

relating to the intake of meat, poultry, and fish

 Research involving diabetes and food groups is sparse and does not indicate 
an advantage for specific foods in improving glycemic control

Food and Food Group for Glucose Control



3. Eating Patterns

American Diabetes Association. Standard of medical care in diabetes-2017, 4. Lifestyle Management, 
Diabetes Care. 2017:40(suppl 1):S33-43

Issues of Macronutrients & Dietary patterns

New ADA Guidelines Focus on 'Eating Patterns’, not 'Diet‘
Medscape Medical News,  http://www.medscape.com/viewarticle/812795, 2013

Since people eat food and not single nutrients such as carbohydrates, protein 
and fat, the report includes a new section on eating patterns

 A variety of eating patterns are acceptable for the management 
of type 2 diabetes and prediabetes including Mediterranean, 
DASH, and plant-based diets [B]

http://www.medscape.com/news
http://www.medscape.com/viewarticle/812795


Macronutrients, Food Groups, and Eating Patterns in the
Management of Diabetes – A systematic review of the literature, 2010

Diabetes Care. 2012:35;434-445

 Mediterranean-style eating pattern
- There appears to be no advantage in using the Mediterranean-style eating 

pattern compared with other eating patterns for glycemic control. 
- Individual components of the Mediterranean-style eating pattern(wine, high 

MUFA/olive oil) do not appear to have independent effects on glycemic control

 Vegetarian eating pattern
- Research is limited regarding vegetarian eating pattern. 
- Because of methodological problems, more research is needed before 

conclusive remarks can be made about the associations between a vegetarian 
eating pattern and glycemic control  

Eating Patterns for Glucose Control



 2013 [position statement]
Nutrition Therapy Recommendations for the Management of Adults with 
Diabetes Diabetes Care, 2013;36: 3821-3842

Table3 - Reviewed eating patterns



Can J Diabetes, 2013;37: S45-S55

Clinical Practice Guidelines Nutrition Therapy
Canadian Diabetes Association Clinical Practice Guidelines Expert Committee

Table 1. Properties of dietary interventions



Academy of Nutrition and Dietetics Evidence-Based 
Nutrition Practice Guidelines recommended the 

following structure for the implementation of MNT 
for adults with diabetes

 A series of 3-4 encounters with an RD lasting from 
45-90min.

 The series of encounters should begin at diagnosis
of diabetes or at first referral to an RD for MNT 
for diabetes and should be completed within 3-6 
months.

 The RD should determine whether additional MNT 
encounters are needed.

 At least 1 follow-up encounter is recommended 
annually to reinforce lifestyle changes and to 
evaluate and monitor outcomes that indicate the 
need for changes in MNT or medication(s); a RD 
should determine whether additional MNT 
encounters are needed.

American Dietetic Association (ADA) evidence- based nutrition practice guidelines (EBNPG) 
recommendations are integrated throughout the Nutrition Care Process (NCP)

Diabetes Care 2013:36: 3821-3842

Implementation of Medical Nutrition Therapy



Association between Dietary patterns and Blood Lipid Profiles 
in Korean Adults with Type 2 Diabetes 

Dietary patterns of adults with diabetes 
were found to be associated with blood 
lipid profiles. ‘Korean Healthy’ pattern 

including whole grains, legumes, vegetables, 
and fruits could thus improve lipid profiles 

among those with type 2 diabetes

J Korean Med Sci 2011; 26: 1201-1208

Implementation of Medical Nutrition Therapy



J Korean Med Sci 2011; 26: 1201-1208

Implementation of Medical Nutrition Therapy
Ideal C:P:F ??

60:15:25



J Korean Med Sci 2011; 26: 1201-1208

Implementation of Medical Nutrition Therapy



Adherence to lifestyle recommendations is associated with improved glycemic 
control and improved blood lipid levels in Korean adults with type 2 diabetes

Diabetes Res Clin Pract 2013; 101(3): e21-24

Implementation of Medical Nutrition Therapy



Subjects who met five or more lifestyle recommendations showed 
significantly lower blood lipid parameters and glycated hemoglobin 

than those who did not

Implementation of Medical Nutrition Therapy



Implementation of Medical Nutrition Therapy 



Implementation of Medical Nutrition Therapy 



Implementation of Medical Nutrition Therapy 



Implementation of Medical Nutrition Therapy 



Diabetes Nutrition Therapy:
Effectiveness, Macronutrients, Eating Patterns and Weight Management

Implementation of Medical Nutrition Therapy 



Can Macronutrient intake be changed for long term?
 Prescribed diet was achieved in only 6% of participants and noted that this 

“highlights how difficult it is to achieve and maintain prescribed change….. 
Individuals trend back to habitual intake over time

 In the “real world” of diabetes management, it becomes important for health 
professionals to individualized nutrition-related strategies proven to be 
beneficial and to facilitate behavior changes that individuals are willing and 
able to make

 Clinical trials demonstrate the effectiveness of WLIS(modest weight loss and 
physical activity) for the prevention or delay of type 2 diabetes and improving 
glycemic control in individuals with newly diagnosed diabetes

 However, as the disease progresses, weight loss interventions may or may not 
result in beneficial glycemic and other metabolic outcomes

Implementation of Medical Nutrition Therapy 



Summary

혈당조절을 위한 다량영양소의 이상적

비율에 대한 과학적인 근거 없음

실생활에서 적용가능하고 지속 가능한

개별화된 Eating Pattern 교육 중요

우리나라 식습관을 반영한 Korean 

Healthy Dietary Pattern 연구 필요
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