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Is there a Problem of Obesity in China?
EFE, BEFE—1TaEE?




According to a recent report* China had 15 million obese children In
2015, followed by India with 14 million. *New England Journal of
Medicine 2017

29-year study finds childhood obesity up 17-fold among boys and 11-
fold among qirls in rural Shandong. Shandong Centre for Disease
Control and Prevention, 2016

“This early onset of obesity is likely to translate into a high cumulative
iIncidence of type 2 diabetes, hypertension, and chronic kidney
disease” according to Peking University nutrition professor Ma
Guansheng.

In 2014, there were more number of obese men and women in China
compared to the U.S. (Lancet, 2016)







Prevalence of Adult Overweight in China
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Source: Gillespie and Haddad, “Attacking the Double Burden of Malnutrition
In Asia,” IFPRI, Washington, DC (2000).



Excess Body Fat Is a

Modifiable Risk Factor for Disease
T B IR R SRR RIS E T

Overweight and excess intra-abdominal fat are key
risk factors for:

Hypertension

Heart Disease

Type 2 Diabetes
Increased Cancer Risk
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Adults in China Show Increased Diabetes Risks at “Normal” Weight

R 97 XL B th 7E 38 hn

<18.5

IEHE " FERIRE

Women

18.5<23.0 23.0-

BMI (kg/m2)

YN:v}

<25.0 225.0

BMI=25

et al

o] [ Cad .
[ ] — n —
1 1

[ ]
[ ]

% of Type 2 Diabetes

[}
|

—_—
[y}
1

—_—
—
1

[y}
1

<18.5

Man

18.5<23.0 23.0<25 U5

MI=25 125'0

BMI ( kg/m2)


https://www.ncbi.nlm.nih.gov/pubmed/?term=Gordon-Larsen%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24341757
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=24341757

A Typical Chinese Breakfast HEYRHREISHR/KESNERE
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Average Chinese
Macronutrient Breakdown
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Glycaemic Responses to Glucose and Rice in People of

M |E

Chinese and European Ethnicity
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* Glycemic responses following ingestion of glucose and several rice

varieties are appreciably greater in ethnic Chinese compared with
ethnic Europeans.



Glucose concentration (mg/dL)

Blood Glucose response to 50 g of available carbohydrates in test foods

50Fe ik /K1t & Hn 4 i & N

180T A Glucose 1807 B " White rice _e— vP Vvenous blood
—O— cP capillary plasma
160 - 160 —¥— EE Ethnic European

140 - 140

120 - 120

100 - 100 -

so ¥ 80

60

T T T T T T , 60 T T T T T T T
0 15 30 45 60 20 120 0 15 30 45 60 90 120
1801 (C Rice porridge 180 7 D Overnight rice

160 160 T

140 | 140 -
120 120 -
100 - 100 -
80 80 3
* *
*
60 T T T T T T 60' T T T T T T
.0 15 30 45 60 90 120 0 15 30 45 60 20 120

Times (minutes)
Chiao-Hsin Yang, et al.Food Science and Technology Research, 23 (2), 297 _304, 2017



Glycemic index
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glycemic index (Gl) ltis
calculated as the incremental
area under the curve (IAUC)
for blood glucose after
consumption of a test food
divided by the iIAUC of a
reference food (glucose or
white bread) containing the
same amount of carbohydrate.




* Most rice varieties have been classified as High-
Glycemic Index foods,

* The long-term consumption of high-Gl foods increases
the risk of obesity, type 2 diabetes, and diabetes-

related complications
— (Pi-Sunyer, 2002; Wolever, 2006; Livesey 2008).




Some Popular Dietary Treatments of Obesity in USA
EE—ERITHIEBIRET X

* Food Diets:

— DASH Diet; Mediterranean Diet; The Flexitarian Diet, Atkins Diet: ....
« Commercial Dietary Programs

— Weight Watchers; Jenny Craig; Nutrisystem,; ...
« Meal Replacements [*Have low glycemic Index]

— Herbalife*; Slim-Fast*; Walmart; Kroger; Costco; Premier Protein; ...

* Any one of the various dietary treatments will result in weight loss IF
followed according to recommendations.
« Meal replacements are the most popular in the US




What is a Meal Replacement In the USA?

REEXE

BIEN B4 ?

« Itis A Food For Special Dietary Use:* has complete nutritional composition. Itis a
low Calorie food (usually a liquid) to be eaten in place of a high calorie meal.

— Calories: ~160 - 220 Calories

— Source of CHO 1-30 Gm ~5-30% of Cal (low sugar products sweetened with

Sucralose)
— Source of fiber 2-5 Gm

— Source of fat 1- 6 Gm ~3-30% of Cal
— Source of protein 10-30 Gm ~35-90% of Cal (usually soy or milk protein

Isolate)

— Essential minerals: vitamins; trace minerals ~ 30% of RDA

*FDA Regulations Title 21, CFR 105.66 2017 definition



Programs for Use of Meal Replacements
REERERF
* Total Meal Replacements (TMR): elimination of all

regular food

— It replaces breakfast, lunch and dinner
— Requires medical supervision required

« Partial Meal Replacements (PMR): regular food as
part of plan

— Eat one or two meal replacements (breakfast, lunch or
dinner) plus a calorie-controlled nutritious meal

— No requirement for medical supervision



The Partial Meal Replacement Weight Loss Plan
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Steps To Make a Slushy Shake Meal Replacement
HE—MEEMERENT R

1. Powder/water in 2. Add fruit to increase 3. Add Ice For Slushy 4. Pour in glass, spoon
blender consistency out to eat




Safety and Efficacy of PMR Plan From Published Studies
EZXHRERTHWPMRITIIMER £MEMAERHE

e There are 59 studies involving over 5,000 patients from several
countries published in peer-reviewed medical journals

e Partial Meal Replacements (PMR) are an important tool used in several
NIH sponsored studies that require dietary management.

e Health Care Professional’s attitudes and approach to weight

management using PMR is significantly improved by published clinical
studies

e The next slides summarize weight loss results from seven publications
using Partial Meal Replacement plans.

e There were no safety issues and all studies show significant weight loss



Summary of Clinical Research Using Partial Meal

Replacement Plan #7r X G ERiTtIE T 48
]

Completed /published Mayo, Harvard, UCLA, Brown

- : U., Columbia, U. Minnesota,...
clinical studies 29 Mexico City, Sao Paulo, Brazil,

Ulm, Ger, Derby, UK, Adelaide,
Aus, Soul, Korea, China, ....

Peer Reviewed Overweight/obese, diabetics,
Publications 50 osteoarthritis, divergent ethnic
groups, self help etc.

Other Prospective 1. NIH: Diabetes Prevention | www.niddk.nih.gov/patie
Studies (multi-center; nts

2. Adolescents (Children’ s of | www.ftc.gov/opa/1999/9
Philadelphia; Harvard, | 902

UC Davis)
3. NIH Look AHEAD Diabetes | centers for Obesity Research
study* and Education

*Look AHEAD (Action for Health in Diabetes): design & methods for weight loss &
prevention of CVD in type 2 diabetes.Controlled Clinical Trials (2003) 24: 1-19



(1) Four-Year Study PA4EEARFFR

100 patients randomized into a Group A (N=50) and Group B (N=50)

Group A received dietician-led counseling prescribing daily low calorie meals
(1200 Cal/day) and exercise

Group B received the same counseling plus a Partial Meal Replacement Plan of a
MR In place of two regular meals and a low calorie meal of regular food (~1200
Cal/day)

After 12 Weeks, Group A received a prescription for 1500 Cal/d meals and Group
B switched to one meal replacement/d and two regular meals (1500 Cal/d). If they
gained weight they restarted the two MR/d regimen until weight stabilized.

After 4 years all 100 patients were available for weight
measurements

Flechtner-Mors, et al. Obes Res. 2000;8:399-402.



A Partial Meal Replacement MD Led Study
Weight Change Over 4 Years
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Flechtner-Mors, et al. Obes Res. 2000;8:399-402.
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Risk Factors After 4 Years
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Group A = conventional diet; Group B = Partial meal replacement.
SBP = systolic blood pressure; TC = total cholesterol.
*P < 0.05 from baseline; TP < 0.05 Group A vs Group B.



(2) Dietitian-Led Weight Management For Two Years
HAEFITESHANRENREEERRR

49 overweight, premenstrual women were randomized to either a control Group or
treatment Group

Both Groups received dietitian-led counseling about low calorie foods, meal plans
and regular exercise at weekly or monthly clinic visits.

The treatment Group also received counseling on the use of meal replacements

— During the first 3months (weight loss period) they were to replace two
of three meals a day with-a PMR and have a reduced calorie third
meal.

— During the remainder of the study (weight maintenance period) they
were to replace one meal a day with a PMR.

— If they regained weight they were to restart the two PMR Plan until

weight stabilized.
Ashley JM, et al Arch Intern Med 2001;161:1599-1604



Weight Change in a Dietitian-Led Practice Using

Standard Care or PMR Plan For 2 years
HEErIhESHSCiE P & AR RTSPMRITXIAFHERBOHEREL

Ashley JM, et al Arch Intert )1;161:1599-1604
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0 -
-2 - Control: (Dietician Intervention with regular food)
-4 -
Change -6 -
in 3 - 2.3 kg
Weight .10 -
(Ib) .12 -
N=113.-14 - -7.4 kg
-16 - Treatment: (Dietician Intervention + Partial meal replacement)




(3) A Self-Help Trial For Weight Loss Over 10 Years
A 10F L E/ B Bh A BiztEE

* Rural community in Wisconsin
— Total population ~950; 15% of the community joined a trial to lose weight.

— 165 participants were provided a booklet about the meal replacement plan
healthy eating and meal recipes. They were prescribed to substitute two meals
a day with a liquid meal replacement and have a small regular meal either at
night or lunch. After 12 weeks they were to take one MR and two meals of
regular reduced Calorie food.

— Encouraged to be active with regular exercise

— Local grocery store provided meal replacement products
— Weighed by PhD twice a year

— 85% were followed for ten years

« Surrounding community of 176 individuals served as controls (matched
for age, sex, BMI)

Rothaker DQ. Nutrition. 2000;16:344-348; Blackburn GL. Obesity Res 2003;11:Suppl pg A103.



10 Year Weight Control Study: a Self Help Plan:
Case Controlled Comparlson In Separate Communities
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(4) Meta Analysis of 6 Studies:
61T\ IT HIZEZE S 4T

Body Weight Reduction at 3 and 12 Months Columbia U, New York

B Control ® \eal Replacement
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Heymsfield et al., International Journal of Obesity, Mar, 2003,



(5) NIH Study of Patients With Type |l Diabetes
IR PR A B EBINIHEZR

* Look AHEAD trial is a large multicenter NIH-
sponsored trial in patients with Type 2 Diabetes
Mellitus.

» 5,000 patients were randomized to receive either
Standard Diabetes Support and Education (DSE) Or
Intensive Lifestyle Intervention (ILI) which included the
use of a Partial Meal Replacements.



Four-year Weight Loss in the Look AHEAD Study
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DSE: :Diabetes Support and Education group (control)

ILI:: Intensive Lifestyle Intervention group
Dietary intervention included the intensive use of MR and structured meal plans: The first 4
months 2 MR per day, the following months 5-12, 1 MR per day

Wadden et al. Obesity (Silver Spring). 2011;19(10):1987-1998



Weight Loss in the Look AHEAD Study
Meal replacements were associated with greatest success
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How Does the PMR Compare With Other Treatments?
Published Results From Three Methods of Weight Management
PMRE R {87 A AHLL A ? =muEgBEssnEhEs

Atkins: Foster et al. NEJM 2003. 348:2082

0 PMR: Flechtner-Mors et al. Obes Res 2000. 8:399

— * Ashley et al. Obes Res 2001. 9:312S
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(6) Protein-enriched Partial Meal Replacement
Increase Weight Loss In Patients with Metabolic

Syndrome
AEMNRARERE TRBSSTEREINEEREKE
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Marion Flechtner-Mors*, et al
Diabetes Metab Res Rev 2010; 26: 393—405.

Ulm, Germany



Methods IIRFRA Ei®it

110 obese subjects received instructions for lifestyle modification including
an energy-restricted diet of ~12-1500 Cal/day.

Subjects (55 in each group) were randomly assigned to either a high-protein
(1.34 gm/kg BW) or a conventional protein diet (0.8gm/kg BW) for 12 months.

During the first 12 wks, subjects on the high protein diet received two meal
replacements (20gm/MR) whereas the low protein group received 10gm/MR
meal replacements.

During the remainder of the study, both groups received one meal
replacement/d of either 20gm or 10gm/d

67% of the participants completed the 1-year study



Changes in Body Composition
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(7) Protein-Enriched Meal Replacements Do Not Adversely Affect Liver,
Kidney or Bone Density: An Outpatient Randomized Controlled Trial

KREFSXITIE. SR FEEERAFAREWE [ NiZhEH RS

Zhaoping Li, et al UCLA, California
Nutrition Journal 2010, 9:72

Table 4 Renal function, calcium, phosphate excretion and bone mineral density
HP 5P

Baseline Month 12 Baseline Month 12
Serum Creatinine (mg/dL) 082 £0.20 1,13 % 185 08/ = 0.20 082 £ 018
Serum urea nitrogen (mg/dL) 1237 £3.06 1413 £ 5.77 1214 £ 3.77 1197 + 3./3
Creatinne Clearance (mL/min) 12978 = 60.06 13860 £ 4039 116,89 £ 4443 116,80 £ 4284
Urine urea nitrogen (g/24 hr) 1081+ 449 1222 + 454 1089 +4.73 058 + 395
Urine Calcium (mg/24 hr) 18468 + 119.10 15346 + 7707 25.2 £+ 10360 2333+ 7574
Urine Protein (mag/24 hr) 14125 + 71.23 15855 + B8A2 114.39 + 38.25 180.00 + 86.56*
Bone mineral density (g/cm?) 100 + 0.00 104+ 119 103 £ 0.17 101,00 £ 003
All values are mean + 5D, There were no significant differences between groups. HP, high protein group; SP, standard protein group. *p < 0.05 compare with
baseline.

Both the HP and SP diets were well tolerated, resulted in expected weight loss, were
sustainable, and did not result in any adverse effects. There were no changes of liver
function, renal function or bone mineral density over one year in either group using protein-
enriched partial meal replacement.




Advantages of a Meal Replacement Plan

A h 3
KEiT R
Meal Replacement Plans provide fixed-portion and calorie amounts that take the guesswork out of

estimating calories.

MR are convenient to use, widely available and less expensive than a diet of mixed foods... and
have a low glycemic index

MR simplify food selection for two meals yet includes normal food choices in the 34 meal.

A Partial Meal Replacement plan emphasizes regular eating to facilitate learning calorie control
and dietary adherence to real food.

The plan reduces the time necessary for a health provider to explain three daily diet plans.

AR PTIR HE[E E H fr AR i L, A PG B VE (A
MREEF T, AR, E I AR

MRy — R R P TR A 1 B VDiE .

AR AT R s e R, DA B R gk S

fe B 1R T HIHIEACE.




Summary B4

Obesity in China posses a serious health problem.

High glycemic index (Gl) foods such as white rice pose an increase risk of obesity related
complications such as diabetes.

There are several diet plans in the USA; Meal Replacements that follow the PMR Plan is the most
popular tool for weight management

Over 50 published clinical studies involving more than 5,000 individuals from several countries
provide clear evidence for the safety and efficacy of the PMR Plan for weight management.

A high protein/low carbohydrate, reduced calorie diet, is effective for weight management and is best
achieved using Meal Replacements.

FEFE, BHER—NEHRER,
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