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History of USDA Dietary Guidelines

oA e L] The USDA's

(LTI RGEE  “Basic 7" food groups
from 1943 to 1956

/N ADDITION TO THE BASIC 7...
EAT ANY OTHER FOODsS You WANT

B 9 =
GRAINS VEGETABLES FRUITS MEAT & BEANS

The USDA's updated food pyramid from 2005

Fats, Olls & Sweets
USE SPARINGLY

KEY

[ Fat (naturally occurring and added)
K2 Sugars (added)

These symbols show fats and added sugars n foods.

Milk, Yogurt &
Cheese Group

2-3 SERVINGS

Vegetable Group

Meat, Poultry, Fish, Dry Beans,
Eggs & Nuts Group
2.3 SERVINGS

Fruit Group
2.4 SERVINGS

Bread, Cereal,
Rice & Pasta
Group

611
SERVINGS

The USDA's
original

“Food Pyramid”
from 1992




History of Nutrition Recommendations LM aoe

= 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 Nutrition Principles and
Prevention of Diabetes and Related

Recommendations for the Treatment and

Complications
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= 1994, 1998 [position statement]
Nutrition Recommendations and Principles
for People with Diabetes Mellitus

= 1994 [Technical Review]

Nutrition Principles for the Management of ;:_w

Diabetes and Related complications

Interventions for Di for the Management of Adults

Nutrition Recommendations and k Nutrition Therapy Recommendations
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= 2013 [position statement]

Nutrition Therapy Recommendations

for the Management of Adults with Diabete
= 2008 [position statement]

Nutrition Recommendations and
Interventions for Diabetes




i'l'he Evidence for the Effectiveness of
iMedical Nutrition Therapy in Diabetes

;Managemen i

Jovce Green Pastors, Ms, RD, CDE
HoPe WARSHAW, MMSc, RD, CDE
AnnE DALy, Ms, RD, CDE

Marion Franz, Ms, RD, CDE
KarMEEN KULKARNI, M5, RD, CDE

umerous advances in diabetes man-

agement and medical nutrition

therapy (MNT) for individuals with
diabetes make this an exciting time. His-
torically, a challenge to proving the ben-
efit of MNT has been the lack of clinical
and behavioral research. In recent years,
however, evidence-based outcomes re-
search that documents the clinical effec-
tiveness of MNT in diabetes has been
reported.

The term “medical nutrition therapy”
was introduced in 1994 by the American
Dietetic Association to better articulate
the nutrition therapy process. Itis defined
as the use of specific nutrition services to
treat an illness, injury, or condition and
involves two phases: 1) assessment of the
nutritional status of the client and 2) treat-
ment, which includes nutrition therapy,
counseling, and the use of specialized nu-
trition supplements (1). MNT for diabetes
incorporates a process that, when imple-
mented correctly, includes: 1) an assess-
ment of the patient's nutrition and
diabetes self-management knowledge
and skills; 2) identification and negotia-
tion of individually designed nutrition
goals; 3) nutrition intervention involving a
careful match of both a meal-planning ap-
proach and educational materials to the
patient’s needs, with flexibility in mind to
have the plan be implemented by the pa-
tient; and 4) evaluation of outcomes and

ongoing monitoring. These four steps are
necessary Lo assist patients in acquiring
and maintaining the knowledge, skills, at-
titudes, behaviors, and commitment to
successfully meet the challenges of daily
diabetes self-management (2).

The primary purpose of this article is to
review the evidence for the effectiveness of
MMNT in diabetes, both as an independent
variable and in combination with other
components of diabetes self-management
training (DSMT). In addition, the recent
studies that have demonstrated the effec-
tiveness of lifestyle intervention, which in-
cluded MNT, in preventing type 2 diabetes
will be highlighted. Evidence from several
studies that supports the cost-effectiveness
of MNT in diabetes will also be presented.

Evidence for the clinical
effectiveness of MNT in diabetes
To determine the clinical- and cost-
effectiveness of MNT as a potential pre-
ventative benefit in the Medicare
program, the 105th U.5. Congress, in the
Balanced Budget Act of 1997, requested
that a study be conducted by the Institute
of Medicine (I10M) of the National Acad-
emy of Sciences. To complete their study,
the 1OM held a number of meetings with
public testimony and presented and con-
ducted a comprehensive literature re-
view.

In December 1999, [OM released their
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report (3). In reference to diabetes, the re-
port concluded that evidence exists demon-
strating that MNT can improve clinical
outcomes while possibly decreasing the
cost of managing diabetes to Medicare. In
conclusion, the 1OM recommended to
Congress that individualized MNT, pro-
vided by a registered dietitian with a physi-
cian referral, be a covered Medicare benefit
as part of the multidisciplinary approach to
diabetes care, which includes nutrition, ex-
ercise, blood glucose monitoring, and med-
ications.

The 10M recommendation is consis-
tent with the 2002 American Diabetes As-
sociation Position Statement “Evidence-
Based Nutrition Principles and
Recommendations for the Treatment and
Prevention of Diabetes and Related Compli-
cations,” which states that, “because of the
complexity of nutrition issues, it is recom-
mended that a regisiered dietitian, knowl-
edgeable and skilled in implementing
nutrition therapy into diabetes manage-
ment and education, be the team member
providing medical nutrition therapy. How-
ever, it is essential that all team members be
knowledgeable about nutrition therapy and
is supportive of the person with diabetes
who needs to make lifestyle changes™ (4).

The evidence [rom randomized con-
trolled trials, observational studies, and
meta-analyses that nutrition intervention
improves metabolic outcomes, such as
blood glucose and HbA |, levels in indi-
viduals with diabetes, is summarized in
Table 1. Metabolic outcomes were im-
proved in nutrition intervention studies,
both as independent MNT and as part of
overall DSMT. This evidence also suggests
that MNT is most beneficial at initial di-
agnosis, but is effective at any time during
the disease process, and that ongoing
evaluation and intervention are essential.

Randomized controlled trials of
MNT

The U.K. Prospective Diabetes Study
(UKPDS) (5) was a randomized con-
trolled trial that involved 30,444 newly
diagnosed patients with type 2 diabetes at
15 centers. All treatment and control

608

Duageres Care, voruMe 23, vumeer 3, Marca 2002

= Evidence-based research strongly suggests that MNT

provide by a registered dietitian who is experience in the
management of diabetes is clinically effective

Table 1—Summary of evidence for nutrition therapy in diabetes

Type of intervention
(Reference)

Study
length

No. of subjects

Randomized controlled trials
MNT only
UKPDS Group, 1990 (5)

Franz et al., 1995 (6)

Kulkarni ct al., 1998 (7)

MNT in combination with DSMT
Glasgow ct el 1992 (8)

Sadur et al,, 1099 (9)

Observational studies
Cross-sectional survey
Delshanty and Halford, 1993 (10}

Expert opinion
DCCT Research Group, 1003 (1)

Franz, 1994 (12)

Chant audit
Johnson and Valera, 1995 (13)

Johnson and Thomas, 2001 (14)

Retrospective chart review
Christensen et al, 2000 (15)

Meta-analyses of trials
Erown, 1096, 1000 (16, 17}

Padgets etal., 1988 (18)

Norris et al., 2001 (19)

3,042 newly disgnosed patients with
type 2 diabetes

179 persons with type 2 disbetes; 62
in comparison group; dusation of
dishetes: 4 years

54 patients with type 1 disbeles;
newly diagrosed

162 type 2 diabetic patients over the
age of 60 years

185 adult patients with disbetes

623 patients with type |

19 paticnts with type 2 dishetes

162 sdult patients

102 patients (15 type 1 and 85 type 2
disbetic patients with duration of
disbetes >6 months

80 studies

7,451 patients

In 2,505 patients who received intensive nutrition therapy
(447 were primary diet falures), HbA, _ decressed 1.9%
(8910 7%) during the 3 menths before study
randomization

HbA,. at 6 months decreased 0.9% (8.3 1o 7.4%) with
nuition practice guidelines care; HbA, decreased 0.7%
(8.3 10 7.6%) with basic nutrition care; Hbik,, was

d in the comparison group with no nutrition.
intervention (8.2 1o 84%)

HbA,_ st 3 months decreased 1.0% (9.2 to 8.2%) with
nutrition practice gideline care and 0.3% (0.5 10 0.2%)
in ususl nutrition care group.

HbA, decreased from 7.4 1o 6.4% in control-intervention
crossaver group while the intervention-control crossover
group had a rebound effect; intervention group had 3
multidisciplinary team with an RD who provided MNT

O patierus received multidisciplinary care and 88 patients:
received ususl care by primary care. MD; HbA,, decreased
1.3% in the multidisciplinary care group compared with
0.2% in the usual care group; intervention group had a
multidisciplinary tcam with an R who provided MNT

Paticnts who reported following their meal plan >00% of
the time had an sverage HbA,_ level 0.9% lower than
subjects who followed their meal plan <45% of the time

DCCT group recognized the importance of the role of the
RD in educating patients on nutrition snd adherence to
achieve ALc goals; RD is key member of the team

DCCT made spparent that RDs and RNs were extremely
important members of the team in co-managing and
cducating patients

‘At 6 months, blood glucose levels decreased 50% in 76 of
palients receiving nutrition therspy by an RD. Mean tots]
weight reduction was ~5 pounds.

MNT intervention decreased HbA,_levels 20%, bringing
mean levels <8% compared with subjeets without MNT
intervention who hsd a 2% decrease in HbA, levels

Hbi,, levels decreased 1.6% (9.3 1o 7.7%) after referrel to
anRD

d weight MNT had
statistically significant positive impact on weight loss and.
metaholic control

Educational and psychosocial interventions in management
of disbetes (inchading MNT, SMEG, exercise, and
relaxation); nutrition educalion showed strongest effect

Positive effects of seli-management training on knowledgr,
frequency and acruracy of self-monitoring of blood
ghucose, self-reported dietary habits, and glycemic
control were demonstrated in studies with short follow-
up (<6 months)

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., Alc reduction) [A]
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Issues of Macronutrients & Dietary patterns

[Macronutrients distribution

Food and Food Group

Eating Pattern

Glucose




Overview of Studies in Nutritional Epidemiology

The DASH Diet

AHA Promoted to Stop Hypertension 8
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Issues of Macronutrients & Dietary patterns

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

1. Macronutrient Distribution

= 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]

Diabetes Care. 20713:36:3827-3842

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(supp! 1).533-43




= 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

Table 1—Historical perspective of nutrition recommendations

= Nutrition Recommendation Dilemma
Distribution of Calories High CHO (60% of CaloriES) Low-fat
Vear ! %Protein wra | | (20~25% of calories) diets may
before 1021 : U vation diete aggravate hypertriglyceridemia, reduce HDL
1921 120 10 70 cholesterol and increase postprandial
o 140 2 . glycemia and insulinemia in people with
1986 Eup to 60 12-20 <30 | | Type 2 Diabetes while LDL cholesterol

1994 i 10-20 o levels either do not change or decrease

Diabetes Care. 1994,17(5): 519-22
TABLE 1

Recommendations for medical nutrition therapy for people with diabetes’ (1992~2002)

Variables BDA (19) ADA (22) EASD (21) CDA (20) Japan (24) South Africa (25) India (23) AHA (26) NCEP (27)

Carbohydrates (%) 50-55 50-60 45-60 50-60 60 55-60 =65 45-55 50-60

GI (%) — Not recommended for Recommended Recommended Recommended Recommended — - —
eneral use

Fiber <30 g/d  No specific amount Increase with low-GI foods 25-35 gid 1 fruit, 400 g vegetables 40 gid No specific amount =25 g/d 20-30 gid

Protein (%) 10-15 15-20 10-20 15-20 12-20 No specific amount 15 15

Fat (%) 30-35 25-35 =35 20-25 <230 <21 <230 25-35

" ADA, American Diabetes Association; AHA, American Heart Association; BDA, British Diabetic Association; CDA, Canadian Diabetes Association; EASD, European Association for the Study of

Diabetes: GI, glycemic index; NCEPF, National Cholesterol Education Program. .




Macronutrient Distribution for Glucose Control

Table 2. Comparison of selected studies on effect of low carbohydrate
diets used by patients with type 2 diabetes

T
Carbo- Favour- | Favour-
able

Duration : hydrate Quantity of able 1
I changes
of tested= counton  FATintested jchanges | in
diet tested  diet/day/limits in fle

diet/day HDATC T s

I
1
Study

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

2B5%0F 550 of daily

: daily energy No data
1 Energy demand

demand

Table 1. Examples of low-carbohydrate diets

Gutierrez
et al, 1998

;;

Type of diet Content (%) of nutrients

3-16% - carbohydrates Robertsan
Atkins Diet 28-64% - protein & Broom,
55-65% — fats 2002

9.2% - carbohydrates Boden et
Kwasniewski's Diet 14% - protein al., 2005

40% - carbohydrates al., 2005
30% - protein

3I0% — -I-"a-l3 Nielsen
etal.,

2006

—
fed

months = 40g Mo data

T4days 1 21g Mo restrictions TRIGL \L

4months) s<<20  No restrictions TRIGL 4

Fats represent
504 of energy
6 months 1 75-95g demands by HoL T
! 1
the daily intake |
of 600-1800 keal 1

Westman
etal.,
2008

<209  Nodata + 1 hoLT

o ——————— T - ———

L L
+ — positive impact; T - increase; 4 — decrease; TRIGL - triglycerides; HDL - high density
lipoprotein




Macronutrient Distribution for Glucose Control

Nutrition. 20715:31:7-13

Table 1
Suggested definitions for different Forms of low-carbohydrate diets*

Very low-carbohydrate ketogenic diet (VLCKD)
e Carbohydrate, 20-50 g/d or <10% of the 2000 kcal/d diet, whether or not ketosis occurs. Derived from levels of carbohydrate required to induce ketosis
in most people.
e Recommended early phase (*induction”) of popular diets such as Atkins Diet or Protein Power.
Low-carbohydrate diet: <130 g/d or <26% total energy
e The ADA definition of 130 g/d as its recommended minimum.

Moderate-Carbohydrate Diet: 26%-45%
e Upper limit, approximate carbohydrate intake before the obesity epidemic (43%).

High-Carbohydrate Diet: >45%
e Recommended target on ADA websites.
e The 2010 Dietary Guidelines for Americans recommends 45%-65% carbohydrate. The average American diet is estimated to be ~49% carbohydrate.
e Carbohydrate Consumption (NHANES)':
+ Men
e 1971-1974: 42% (~250 g for 2450 kcal/d)
e 1999-2000: 49% (~330 g for 2600 kcal/d)
+ Women
o 1971-1974: 45% (~150 g for 1550 kcal/d)
e 1999-2000: 52% (~230 g for 1900 kcal/d)

SNUHY M2




Macronutrient Distribution for Glucose Control

Weight, HbA;,, TotalC, LDL, HDL, TG,
| kg | (%x10), Glucose | mg/dL | mg/dL | mg/dL | mg/dL |

e

=
oo
=

=
i

HbA1c (mg/dl)
=
=]

VLCKD - DMz

iy
=3

=
E
@
:
G
2
o

NORMAL |

o
o

o
=

W Jenkins-Cereal
Jenkins-Low Gl

I Westman-Low CHO

Fig. 1. Effect of low-calorie versus low-carbohydrate ketogenic diet in type 2 diabetes.
Nutrition. 2015:31:1-13 Fig. 2 Comparison of cereal-based diets and low-GI diets of Jenkins et
al. [16] and comparison of low-Gl diets with low-carbohydrate diets of
Westman et al. [17]. Changes are shown as percentage for the indicated
parameters. C—cholesterol; CHO—<carbohydrate; Gl—glycemic index;
HbA ,.—hemoglobin A,. HDL—high-density lipoprotein; LDL—Ilow-
density lipoprotein; TG—triglyceride

Curr Diab Rep. 2071:17:128-135




Macronutrient Distribution for Glucose Control

Diabetes Care. 20712:35434-445

very-low-carbohydrate diet: 21-70 g/day
of carbohydrate

moderately low—carbohydrate diet: 30
to <40% of kcal as carbohydrate
moderate-carbohydrate diet: 40-65%
of kcal as carbohydrate
high-carbohydrate diet: >65% of kcal
as carbohydrate

= 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

SNUHY M3t




Macronutrient Distribution for Glucose Control

A Difference in Hb A4, low-carbohydrate versus other diets

The low-carbohydrate, low-
Gl, 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

Study or Subgroup Mean Difference SE Weight

Mean Difference
IV, Fixed, 95% CI

Mean Difference
IV, Fixed, 95% CI Year

Samaha 2003 (32) -0.6 0.2133 8.1%
Stern 2004 (33) -0.6 0.5102 1.4%
Haimoto 2008 (8) -0.6 0.1611 14.1%
Westman 2008 [42] -1 0.5173 1.4%
Wolever-1 2008 [38] 0.11 0.0868 48.6%
Davis 2009 (7] -0.26 0.2254 7.2%
Elhayany-1 2010 (37] -0.2 0.191 10.0%
Igbal 2010 [43) 0.2 0.2 9.2%

Total (95% CI) 100.0%
Heterogeneity: Chi* = 27.86, df = 7 (P = 0.0002); I = 75%
Test for overall effect: Z = 2.02 (P = 0.04)

B Difference in low-Gl versus other diets

Low GI Other diets

Study or Subgroup Mean Difference SE  Total

-0.60 (-1.02, -0.18] 2003
-0.60 [-1.60, 0.40] 2004
-0.60 (-0.92, -0.28] 2008
-1.00 (-2.01, 0.01] 2008
0.11 [-0.06, 0.28) 2008
-0.26 [-0.70, 0.18) 2009
-0.20 [-0.57,0.17] 2010
0.20 (-0.19, 0.59] 2010

-0.12 [-0.24, -0.00]

I

3 £ ¢ i )
Favors Low Carbohydrate Favors other diet

Mean Difference Mean Difference
Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI

Jenkins 2008 [34] -0.32 0.0784 106
Ma 2008 [39] 0.08 0.28 20
Wolever-2 2008 [38) 0 0.0707 SS

Total (95% CI) 181
Heterogeneity: Chi* = 9.80, df = 2 (P = 0.007); I’ = 80%
Test for overall effect: Z = 2.63 (P = 0.008)

104 43.3% -0.32(-0.47, -0.17] -
20 3.4% 0.08[-0.47, 0.63) e N
48 53.3% 0.00(-0.14,0.14)

172 100.0% -0.14 [-0.24, -0.03) ¢

-1-05 0 05 1
Favors Low Gl diets Favors other diets

c Difference in Hb A,. Mediterranean versus other diets

Mediterranean Other diets

Study or Subgroup Mean Difference SE Total

Mean Difference Mean Difference
Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

Elhayany-2 2010 (37]
Esposito 2008 (36) (1)
Toobert 2003 (35)

0.2 0.2164 63
-0.6 0.1124 108
-0.34 0.1693 137

Total (95% Ch 308
Heterogeneity: Chi’ = 10.97, df = 2 (P = 0.004); ¥ = 82%
Test for overall effect Z = 4.73 (P < 0.00001)

65 15.8% 0.20(-0.22,0.62) -
107 $8.5% -0.60(-0.82, -0.38) -
108 25.8% -0.34(-0.67, -0.01) —rre)

280 noo.oxll_-o.u (-0.58, -0.24) 1 <

T T T -1 -0.5 ) 0.5 1
Favors Mediterranean Favors Other diets

D Difference in Hb A, high-protein versus other diets

High Protein Other diets

Study or Subgroup Mean Difference SE Total

Mean Difference
IV, Fixed, 95% CI

Mean Difference
Total Weight IV, Fixed, 95% CI

Brinkworth 2004 (44) -0.3 0.051 19
Larsen 2011 [40) 0.04 0.2092 53

Total (95% CI) 72
Heterogeneity: Chi* = 2.49, df = 1 (P = 0.11); I = 60%
Test for overall effect: Z = 5.67 (P < 0.00001)

19 94.4% -0.30(-0.40, -0.20)
46 5.6%  0.04(-0.37, 0.45)

65 100.0% -0.28 (-0.38, -0.18] <

-0.5 -0.25 0 0.25 0.5
Favors High Protein Diet Favors Other diets




Macronutrient Distribution for Glucose Control

HbAle (%) at
basaling
— 1
Maan =o

Inervention | Composition of
{r per arm) I prascrbed diats

Maan decraasa
in HbATe (%)

Maan waight
loss (ka)

LGMD (107) v LFDD LOMD: 509 GHO, 38 (@ 2)v. 09 (s008) v. 05 4 years

Refarances Paicipants Duration Aftrition rate Madication Conclusion

Esposito et al'™™ 215 overweight adults

773 93% Afar 4 years 44 % of LCMD appears 1o ba

Only four studies

with type 2 diabates

(108}

20 % protein, no
<30 % fat

LFD: no »30 % fat
with no =10 %
SFA

32 (z014)
authors
stated no
significant
diffaranca
batwaan
groups (na
FPalua
reported)

(=0 0-4) authors
slatad
sigrificant
differences
batwaan
aroups (no

P valua
raportad)

parficipants in the LCMD
and 70% of thosa in the
LFD group required
traatmeant (absoluta
diference, —260
parcantage points (95% Cl
0-51, 0-86), hazard ratio
adjusted for weight changea,
070 (85 % CI 0-59, 0-90);
P 0-001).

mare alffactiva in
raducing HbA1c
comparad with a
LFD with lass
need for glucosa-
lowering
madication

reported a
significant differe
in HbA1c betwee|

different dietary
interventions des
a non-significant
difference in weic
loss

BrJ Nutr. 2015;714: 1656-1666

Blhayany ef al'™ 259 averwsight and
cbese adults with
type 2 dishates

Bamard ef 2l 99 obese adults with

typa 2 diahates

Low fat (39) v. low
GL (40)

LCMD (B1) v. TM
diat (63) v. ADA
diat (55)

Low-fat vegan diat
(49) v. ADA diat
{50}

Low fat: <30 % fat

Low GL:3 or less
sanings of
modarate-GL and
1 of less sarving
ol high-GL foodsid

LCM: 35 %% low -Gl
CHO, 15-20%
protein, 459 fat
fich in MUFA

TM: 50=55 % low-Gl
CHO, 15-20%
protein, 30% fat
fich in MUFA

ADA: 50-55 % CHO,
15-20% protein,
30 % fat

Low-fat vegan diat
75% CHO, 15%
protein, 109 fat

ADA: B0-70 % CHO,
15-20% protein
and MUFA

45 (0 034) 01 (s000012) v 40 weaks

v 64 (s
052)
{P=0-28)

0-8 (so 00104):
significant
differance
betwaan
groups
(P=0:01)

101 w74 20w 1-Bw 16

7T
authors
stated no
significant
differance
batwaan
groups (na
Falua
reaported)

significant
differanca
batwean diats
(P=0-021),
LCM different
than ADA, TMD
diffarant than
ADA

44 50 08) v, 0340 0-19) v

30 (3008)
(P=0-35)

014 (= 0-17)
no significant
differance
batwean
groups
(P=0-43) 04 %
v. 0:01%
(P=0-03) whan
adjustad for
madication

12 manths

74 weaks
group 14 % for
tha ADA group

Authors stated that changes in
HbA1c weara adjusted for
madication usa. Parcantage
of participants who
increasad, decraasad or did
not change their diabatic
madication regimea did not
diffar batwean the groups at
weak 20 (P=051) arat
weak 40 (P=0-70)

Auithars da not mantion
baseline medication
chamacterscs or any
changes in glucosa-
lowaring medication use
during the course of tha
inervention

18-4 % for the vegan Met 74-week dosages ware

raduced in 35 %
participarts in vagan group
and 20% of those in the
ADA group, and wara
increased in 14 % of vegan
group and 24 % of
comantional group

Low GL appears fo
ba more effective
in raducing HbA1e
comparad with a
tha LFD

LCM diat appears to
ba more effective
in raducing HbA1c
comparad with a
TM and ADA diats

Onca data are

adjusted far
madication usa,
thare appears fo
be a significant
beanefit in the low-
fat vagan diet in
decreasing HbAlc
comparad with the
ADY dist




Macronutrient Distribution for Glucose Control

Study group 12-month SE* Weight Mean difference Mean difference (95% CI)
difference {%) (95% CI)

Brehm™® High MUFA® 01 0.10 9.4% 0.1{-0.09,0.23) .
Brehm*® High CHO® 0 0.11 67% 0(-0.21,0.21) —
| Davis™ Low CHO -0.02 013 5.1% -0.02 {-0.28, 0.24) —
6mo 12mo 18 mo 2yr 3yr 4yr I Davis™ Low Fat 0.24 022 21% 024(019,067)
; : " ; : I Esposito™ Low-fat 06 0.06 11.2% -0 (-0.71,-0.48)
Gulbrand® Low Fat o1 0.5% 0.1{-0.92,1.12)
| Gulbrand® Low CHO 02 0.4% -0.2(-13,0.)
1 kKrebs™ High Protein 01 5 2.5% -0.11(-0.3,0.1)
I krebs™ High CHO 032 . 25% -0.200.39,0
Larsen™ High CHO -0.28 . 40% -0.28(-0.56,0)
| Larsen™ High Protein -0.23 . 3.3% -0.23(-0.52, 0.06)
1 Li** Meal Replacements 03 i 13.5% -03(-0.43,-0.18)
I Li** Reduced Energy Intake -0.15 I 19.5% -0.15(-0.29,0)
I etz Meal Replacements -0.24 1.8% -0.24(-0.7,0.22)
I West” Group + Motivational Inteqviewing 044 Y 5.9% -0.44[-0.6,-027)
| West™ Group Behavioral 1 062 3.4% -0.562 -0.84,-0.39)
I Wolf” Reduced Energy Intake | 02 2.1% -0.2 (-057,0.17)
I 12 month Wt loss <5% 0224 -0.224 (-0.64, 0.19)

re—
—
-

1 Espositum Med-5Style -1.25 0.09 443% -1.25(-1.42, -1.07) ——
1 Look AHEAD™ Intensive Lifestyle 064 0.02 55.7% -0.64 [-0.67,-0.8) =
LIZ—mnmh Wt loss 5% 0.1 -0.91 (2.3, 0.48)

Look AHEAD ** Diabetes Education 012 0.02 60.2% -012 (-0.15,-0.08)
Metz* Usual Care 0z 018 28.0% -02(-055,0.15)
Wolf? Usual Care o 0.5 11.8% 0/(-0.49,0.43)
Usual CarefControl -0.128 -0.128 [-1.55, 1.31)

Test for heterogeneity: Q=2.39, df=21, P=777% o
Change from baseline

Figure 2. Mean percentage of weight loss/maintenance in individuals with type 2 diabetes f
terventions (19 weight-loss intervention study groups with 10 categories of weight-loss interve
Figure 3. Forest plot for hemoglobin Alc (HbAlc) (36) change from baseline to 12 months in weight-loss intervention trials in
overweight and obese adults with type 2 diabetes. *SE=standard error. "MUFA=monounsaturated fatty acids. “CHO=carbohydrate.

J Acad Nutr Diet. 2075:115:7447-1463




Macronutrient Distribution for Glucose Control

= The majority of lifestyl
loss interventions in o
or obese adults with t
diabetes resulted in w
<5% and did not resul
beneficial metabolic ot

= Weight loss for many ¢
or obese individuals w
diabetes might not be
primary treatment stra
improved glycemic cor

Table 2. Lifestyle weight-loss intervention trials in overweight and obese adults with type 2 diabetes comparing differing macronutrient compesitions: Recommended
n hemoglobin Alc levels at 12 months

I Reported
macronutrient Change in
Recommended macronutrient intake at 12 mo | Reported kcal/day Weight loss, kg, hemoglobin
Weight-loss (carbohydrate, protein, fat), (carbohydrate, intake at 12 mo meantSD® at 12 Alc % meant5D
intervention  Author(s), no. of subjects % and daily calore deficit protein, fat), % 1 (calorie deficit) mo (%) at 12 mo

High CHO® Brehm and colleagues,’® n—62 60, 15, 25; —200 to 300 kcal/day 1 54, 18, 28 1,550 (—330) —3.844.3 (3.7) 0+0.8
Larsen and colleagues,”’ n—46 55, 15, 30: 3-mo —30% keal 49, 19, 32 1,580 (—610) —2.2+43(2.3) —0.34+1.0
(~1,500 kcal/day),
9-mo energy balance
Krebs and colleagues,” n=212 55, 15, 30; —500 kcal /day 48, 21, 3 1,620 (—255) —244+66(23 —02+1.1
Low CHO Davis and colleagues,’ n=50 20 to 25 g/day CHO for 2 wk; 33, 23, 44 16404600 (—340) —3.144.8 (3.3) 04+0.9
Atkins diet thereafter
Gulbrand and colleagues,”® n=30 20, 30, 50; 1,600 kcal/day for 28, 24, 48 1,440 (—250) —1.94+12.0 (2.00 —0.24+1.4
women, 1,800 kcal/day for men
Davis and -:w::ll:a:agult-:-si,""l n=50 25 fat; modeled after the 50,19, 31 18104590 (—50) —3.145.8 (3.0) +0.24+1.5
Diabetes Prevention Program
Gulbrand and colleagues,” n=31 50, 20, 30; 1,600 kcal for women, | 48, 20, 32 1,580 (—225) —3.945.9 (4.3) +0.14+0.9
1,800 kcal for men
High protein  Larsen and colleagues,”’ n=53 40, 30, 30; 3-mo —30% kcal 42, 27, 31 1,590 (—530) —2.243.8 (2.3) —0.241.1
(~1,500 kecal/day), 9-mo
energy balance
Krebs and colleagues,” n=207 40, 30, 30; —500 keal/day 1 45,22, 33 1,730 (—150) —3.246.6 (3.0)
High MUFA®  Brehm and colleagues,'® n=62 45, 15, 40 (20 MUFA); 200 to : 46, 16, 38 1,550 (—350) —4.045.2 (3.9)
300 kcal/day L (14 MUFA)

J Acad Nutr Diet. 2075:115:7447-1463




Issues of Macronutrients & Dietary patterns

2. Food and Food Group

= 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)

American Diabetes Association. Standard of mediical care in diabetes-2017, 4. Lifestyle Management,
Diabetes Care. 207740(supp! 1).533-43




Food and Food Group for Glucose Control

Diabetes Care. 2012:35434-445
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

SNUHY M3t




Issues of Macronutrients & Dietary patterns

3. Eating 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]

SIPL T
w i v l American Diabetes Association. Standard of mediical care in diabetes-2017, 4. Lifestyle Management,

Diabetes Care. 2077:40(supp! 1).533-43



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. 2072:35434-445

= 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

SNUHY Mgttt
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= 2013 [position statement]
Nutrition Therapy Recommendations for the Management of Adults with

Diabetes

Diabetes Care 20713:36: 3827-3842

Table3 - Reviewed eating patterns

Type of eating pattern

Description

Mediterranean style (96)

Vegetarian and vegan (97)]

Low fat (98)

Low carbohydrate (88)

DASH (99)

e e ———————— - -

Includes abundant plant food (fruits, vegetables, breads, other forms of cereals, beans, nuts and seeds); minimally
processed, seasonally fresh, and locally grown foods; fresh fruits as the typical daily dessert and concentrated
sugars or honey consumed only for special occasions; olive oil as the principal source of dietary lipids; dairy
products (mainly cheese and yogurt) consumed in low to moderate amounts; fewer than 4 eggs/week; red meat
consumed in low frequency and amounts; and wine consumption in low to moderate amounts generally
with meals.

The two most common ways of defining vegetarian dietsin the research are vegan diets (diets devoid of all {lesh foods
and animal-derived products) and vegetarian diets (diets devoid of all flesh foods but including egg [ovo] and/or
dairy [lacto] products). Features of a vegetarian-eating pattern that may reduce risk of chronic disease include
lower intakes of saturated fat and cholesterol and higher intakes of fruits, vegetables, whole grains, nuts, soy
products, fiber, and phytochemicals.

Emphasizes vegetables, fruits, starches (e.g., breads/crackers, pasta, whole grains, starchy vegetables), lean protein,
and low-fat dairy products. Delined as total fat intake <<30% of total energy intake and saturated fat intake <10%.

Focuses on eating foods higher in protein (meat, poultry, fish, shellfish, eggs, cheese, nuts and seeds), fats (oils,
butter, olives, avocado), and vegetables low in carbohydrate (salad greens, cucumbers, broccoli, summer squash).
The amount of carbohydrate allowed varies with most plans allowing fruit (e.g., berries) and higher carbohydrate
vegetables; however, sugar-containing foods and grain products such as pasta, rice, and bread are generally
avoided. There is no consistent definition of “low” carbohydrate. In research studies, definitions have ranged from
very low-carbohydrate diet (21-70 g/day of carbohydrates) to moderately low-carbohydrate diet (30 to <40% of
calories from carbohydrates).

Emphasizes fruits, vegetables, and low-fat dairy products, including whole grains, poultry, fish, and nuts and is
reduced in saturated fat, red meat, sweets, and sugar-containing beverages. The most effective DASH diet was also
reduced in sodium.




Table 1. Properties of dietary interventions

2
Dietary interventions
Hi-CHO (low-glycemic index)
Hi-CHO (hi-fibre)
Hi-MUFA

Lo-CHO
Hi-protein

[mm—————————

Dietary patterns
Vegetarian diets
Mediterranean diets

DASH
Popular weight loss diets
Atkins diet

Protein Power Plan
Ornish diet

Weight Watchers diet
Zone diet

L_()E&chain omega 3 E!t_ty_acids H

Diets emphasizing specific food
Dietary pulses

Meal replacements
o

+

+
+
-
+
—

+

+ HDL-C, ¥ CRP, + hypoglycemia,
4 diabetes medications
+TC, + LDL-C, ¢ diabetes medications
+TG
+TG
+ BP, } TG, preserve lean mass
TG

+ LDL-C, + HDL-C, ¢ BMI, 4 non-HDL-C', + TC'

+BP,+ CRP, 4+ TC, + HDL-C, + TC:HDL-C, + TG,
major CV events

+ Weight, + BP, + CRP, + LDL-C, ¢ HDL-C

+ Weight, + TC, 4 HDL-C, 4 TC:HDL-C, + TG

+ Weight

+ Weight, + LDL-C:HDL-C
+ Weight, 4 LDL-C:HDL-C
+ Weight, + LDL-C:HDL-C

+TC, 4 LDL-C
+LDL-C, ¥ apo-B, + apo-B:apo-Al, + TG

+ Weight

Properties of dietary interventions (listed in the order they are presented in the text)
A1C* Advantages

Disadvantages

+ HDL-C, Gl side effects

+ Micronutrients, 4+ renal load
{ Micronutrients, 4 renal load
Methyl-Hg exposure,
environmental impact

+Vitamin B12

+LDL-C, + micronutrients, + adherence,
¢+ renal load
{ Micronutrients,  adherence, ¢ renal load
«— FPG, + adherence
«— FPG, 4 adherence
+«— FPG, + adherence, 4 renal load

Gl side effects

Temporary intervention

*| = <1% decrease in A1C.  adjusted for medication changes.

Can J Diabetes, 2013:37: 545-555

A1C = glycated hemoglobin; BMI = body mass index; BP - blood pressure; CHO = carbohydrate; CRP = C reactive protein; CV = Cardiovascular; FPG = fasting plasma glucose;
Gl = gastrointestinal; HDL = high-density lipoprotein; LDL = low-density lipoprotein; MUFA = monounsaturated fatty acid; TC = total cholesterol; TG = triglycerides.

SNUHY M2ost a3




Implementation of Medical Nutrition Therapy

Academy of Nutrition and Dietetics Evidence-Based
Nutrition Practice Guidelines recommended the
following structure for the implementation of MNT
for adults with diabetes

Nutrition Care Process

= A series of 3-4 encounters with an RD lasting from
45-90min.
Assessment
The series of encounters should begin at diagnosis

of diabetes or at first referral to an RD for MNT _ _
P> Nutrition

. L. P L -,
for diabetes and should be completed within 3-6 L "~ Nutrition
months. Monitoring Diagnosis

The RD should determine whether additional MNT

encounters are needed. ~ Nutrition

» At least 1 follow-up encounter is recommended Intervention
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.

Diabetes Care 2013:36: 3827-3842




Implementation of Medical Nutrition Therapy

Table 2. Factor-loading matrix for dietary patterns identified by principal component
analysis

Bread & Meat  Noodles &

& Alcohol Seafood Veqgetables 1

Rice - - 0.75

Whole grains = -0.39

Breads 0.25 -

Noodles -

Potatoes -

Sugars

Legumes

Mu-ts o . .

Vegetables . . Dietary patterns of adults with diabetes
i ; were found to be associated with blood

Frts lipid profiles. ‘Korean Healthy' pattern

Meats

Eqos . including whole grains, legumes, vegetables,

Fishes

Seaweed and fruits could thus improve lipid profiles
Daiy producs among those with type 2 diabetes

Qils
Beverages

Alcohols J Korean Med Sci 2011 26: 1207-1208
Seasonings

Others | SNUH 6 Ai%l:“ﬁ_!-jl_tg%

Diets




Implementation of Medical Nutrition Therapy

|deal C:P:F ??
60:15:25
Table 4. Nutrient intakes of subjects by dietary pattern

Bread & Meat & Alcohol @ Noodles & Seafood Rice & Vegetables Korean Healthy
Quartile 1 Quartile 4  Piggnd Quartile 1 Quartile 4  Ptrend Quartile 1 Quartile 4  Ptrend Quartile 1 Quartile 4 FPtrend

Variables

Energy (kcal) 1,5031 £ 21376 £ <0.001 16596 £ 19632+  0.001 16344 £ 206589 £ <0.001 14858 £ 20798 £ <0.001
500.0 I.J'-‘l-d-.'B.-l ¢ 221 . 683.7 801 26 -Fh2-,
Protein (%) 119+ nddx i < 0.001 13.7 & 4+ 0.002 143+ (137! 0015 125+ 5+1 <0.001

3.6 : 43 : 41 ! 3.5 :
Fat (%) 8.7 : i 1.8+ . 0.029 145 = : 0.001 126 : 0.858

5.6 : 7.6 . 7.5 . 8.3 .
Carbohydrate (%) 80.2 + . 706 £ . 0.204 67.3 = : < 0.001 M1z : 0.033
8.2 15.6 . 158 1 11. 13.7 .
Calcium (mg) 3142+ 5815+  0.001 447 627 <0.001 474+ 9 0412 320 £ . < 0.001
2127 358.2 309.3 394.4 314.2 i 216.2 411.6
Iron (ma) 109+ 161 % 0.7113 130 168 0.021 126 = : 0.681 83+ 200 <0.001
9.3 10.3 8.9 9.5 9.5 : 48 124
Vitamin A (pgRE) 5208+ 0584+  0.236 5971 9787 0.012 7317 £ 0.560 466.8 £ 9693+  0.011
992.8 7716 620.2 137M1.2 15321 fod.h o66.2 1069.0
Vitamin C {mg) M2 M7 0341 948+ 1082% 0436 73+ MNM8e=x 0.001 868+ 1259+ <0.001
69.6 79.0 77 65.6 54.3 846 49.7 76.5

Mean + SD; P for trend after adjusted for age, gender, education, household income, smoking, physical activity, DM duration, DM treatment, BMI, and energy intake.

J Korean Med Sci 2071, 26: 1207-1208

SNUHY M2ost a3




Implementation of Medical Nutrition Therapy

Table 5. Body indices and blood profiles of subjects by dietary pattern

Bread & Meat & Alcohol Noodles & Seafood Rice & Vegetables Korean Healthy
Quartile 1 Quartile 4 Pirend Quartile 1 Quartile 4 Ptrend Quartile 1 Quartile 4 Firend Quartile 1 Quartile 4 Pirend

Body mass index 252+ 256+ 0551 253+ 253+ 0406 253+ 254+ 0834 249+ 255+ 0825
(ka/m?) 3.3 35 3.1 3.4 34 3.3 3.1 3.1
Waist circumference 882+ 894+  (.459 884+ B8B2+ 0306 881+ B892+ 0862 876+ 887+ 0607
(cm) 8.7 8.6 8.5 87 9.0 8.7 8.8 8.1
Fasting blood sugar 148.2+ 1514+ (0655 1419+ 1503+ 0293 1437+ 1465+ 0779 1428+ 1486+ 0971
(mg/dL) 479 469 487 45.3 492 458 439 535
Hemoglobin Alc (%) 7.5+ 75+ 0686 72+ 74+ 0555 74+ 744+ 043 73+ 744+
. . 15 15 17 17
Cholesterol (mg/dL) ! . 1947+ 0518 1988+ 1921+ 0784
] : 490 40.6 448 411
Triglyceride (mg/dL)  175.9 + [ ) 1773+ 1799+ 0864 1752+ 1667 + 0.499
109.9 . 1287 1258 1182 1046
HOL cholesterol 429 + . 0.001 431+ 439+ 0347 436+ 431+ 0285
(mg/dL) 9.4 . 9.0 9.0 10.0 8.9 .
Systolic blood 126.9 + 0.181 1277+ 1256+ 0983 1266+ 1255+ (0.814 . 126.3 +
pressure (mmHg) 174 178 17.8 159 18.2 158 1886 1786
Diastolic blood 76+ 788+ (.468 762+ 786+ 0080 78+ 768+ 0107 B4+ 778+
pressure (mmHg) 10.4 119 11.3 9.8 119 10.2 13 10.4

Mean + SD; Ffor trend after adjusted for age, gender, education, household income, smoking, physical activity, DM duration, DM treatment, BMI, and energy intake.

Variables

J Korean Med Sci 2011, 26: 1207-1208 SNUH 6 A-l%l:“ 4




Implementation of Medical Nutrition Therapy

[ Adherence < 5 B Adherence = 5

&
8
£
s
(5]
=
ke
<L

All distributions were significantly different in both groups after
adjusted for age, gender, education, income, diabetes duration,

and diabetes treatment (p<0.01). Diabetes Res Clin Pract 2073; 101(3): e27-24

Fig. 1 - Percent adherence to each lifestyle recommendation by degree of adherence. SNUHY M24ctutg9l




Table 1 - General and biochemical information according to the degree of adherence to ten lifestyle recommendations in

people with known type 2 diabetes.

Adherence < 5 Adherence > 5 P
(n=364) (n =152)
(Mean =+ SD) (Mean + SD)
Age (years) 63.0 + 10.5 62.0 + 10.5 NS
Gender (%), male 50.5 37.5 0.0068
DM duration (years) 8.3+ 80 9.0+84 NS
DM treatment (%)® 80.8 822 NS
Body mass index (kg/m®) 253+ 3.2 242+ 3.1 0.0001
Waist circumference (cm) 88.9+86 85.5+88 0.0001
iSerum thglyceride (mg/d)” 1740+1163 T 14515818 T TTTTTTTD0054
_Serum HDL-cholesterol (mg/d)*_ 77" T 7777 T430.c95 17T T TT T T T A aos T T T T T T T NS
1Serum towl cholesterol (mg/dl): ______________1920:443 18442380 0.0336 |
Blood glucose (mg/dl)® 1424+ 487 137.6 + 464 NS
Blood insulin (pIU/ml)" 11.3+6.7 105+ 5.0 NS
[HbATe (%, mmoVmol” _ "~ 7sire oo 7rals 0012,
58 +17 55+ 16
HbAlc < 7.0 (%) 46.7 55.9 0.0562

NS, not significant DM, diabetes mellitus.
® DM treatment included oral hypoglycemic agents or insulin.
b All blood values were adjusted for age, gender, education, income, diabetes duration, and diabetes treatment.

Subjects who met five or more lifestyle recommendations showed
significantly lower blood lipid parameters and glycated hemoglobin
than those who did not
SNUH® Mgyl
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Implementation of Medical Nutrition
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Implementation of Medical Nutrition Therapy
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Implementation of Medical Nutrition Therapy

ABSTRACT

Background: Diabetes nutrition therapy provided for individuals with diabetes must be based on research documenting
effectiveness. The roles of differing macronutrient percentages, eating patterns and weight loss interventions are contro-
versial.

Methods: A review of research related to these topics is summarized.

Results: Clinical trials as well as systematic reviews and Cochrane reviews report an approximately 1-2% lowering of
hemoglobin A1. as well as other beneficial outcomes from nutrition therapy interventions, depending on the type and
duration of diabetes and level of glycemic control. There are no ideal percentages of macronutrients or eating patterns or
both that apply to all persons with diabetes. Clinical trials demonstrate the effectiveness of modest weight loss and physical
activity for the prevention or delay of type 2 diabetes. However, as the disease progresses, weight loss interventions may or
may not result in beneficial glycemic and other metabolic outcomes.

Conclusions: To be effective, diabetes nutrition therapy must be individualized. Treatment goals, personal preferences
(eg, tradition, culture, religion, health beliefs and economics) and the individual's ability and wilingness to make lifestyle
changes all must be considered when educating or counseling individuals with diabetes. A healthy eating pattemn
emphasizing nutrient-dense foods in appropriate portion sizes, regular physical activity and support are important. A
reduced energy intake for persons with prediabetes or type 2 diabetes and matching insulin to planned carbohydrate intake
for insulin users is nutrition therapy interventions shown to be effective in achieving glycemic and other metabalic outcomes.

Key Indexing Terms: Effectiveness of diabetes nutrition therapy; Diabetes macronutrients; Weight loss interventions for
diabetes. [Am J Med Sci 2016;351(4):374-379.]
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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
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