New diabetes nutrition therapy guidelines:
the evidence and controversies
- focus on macronutrients
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Digestion and absorption US food labeling

Type of carbohydrate in small intestine® designation
Monosaccharides
Glucose, fructose, galactose - Sugars
Sorbitol, mannitol, eic = Sugar alcohol
Disaccharides
Sucrose, maltose, lactose + Sugars
Lactitol, maltitol, etc +I— Sugar alcohol
Oligosaccharides
cy-Galactosides (eg, raffinose, stachyose) - Other carbohydrate
Fructooligosaccharides — Other carbohydrate
Maltodextring - Other carbohydrats
Polydexirose - Other carbohydrats
Polysaccharides
Starch {w-glucans)
Amylose o Other carbohydrate
Amylopectin - Other carbohydrate
Modified food starches +{— Other carbohydrate
Monstarch (non-ec-glucans) polysaccharides
Cell wall and chemically related polymers

{eq, cellulose, hemicelluloses, pecting, F-glucans) - Dietary fiber
Storage (eq, inuling or fructans, guar) — Dietary fiber
Plant gums, exudates, and seed mucilages

{eq, Ispaghula or psyllium) - Dietary fiber
Aloal polysaccharides — Dietary fiber

Figure. Main types of food carbohydrates. ®Plus sign (+) represents complete/nearly 100% digestion and absorption in the small intestine, whereas
plus-or-minus sign (+/—) represents partly digested and absorbed, with the range being very large (2% to 90%), and minus sign (—) represents
no digestion and absorption in the small intestine. Adapted with permission from reference 4: Am J Clin Nutr, 1995:61(suppl):9305-9375, American
Society for Nufrition, and from reference 5: Am J Clin Nutr. 199561 (suppl):9385-9458, American Society for Nutrition.

Wheeler et al, J Am Diet
Assoc., 2008;108:534-S39



Table 1. Timeline of diets for treating diabetes mellitus

Historical period

Authorftitle

Type of diet

1550 BC

AD 128-200

980-1037
1621-75
1799

Beginning of the
20th century

1940s
1950

1871
1979
1986
1994
2008

Ebers Papyrus

Galen

Avicenna
Thomas Willis
John Rollo

Allen, Joslin

American Diabetes Association
American Diabetes Association

American Diabetes Association
Amercan Diabetes Association
American Diabetes Association
American Diabetes Association
American Diabetes Association

Rich in carbohydrates such as wheat, grains,
grapes, honey and berries
Sun-dried membranes from young roosters’ abdomen or drinks
made of a mixture of mountain copper, dry acorn, flower of
the wild pomegranate, oak gall, honey of roses and cold water
Rich in lupin, fenugreek and zedoary
Milk and barley-water boiled with bread
1500-calone diet, low in carbohydrates and high in fat and protein,
based on rancid meat and blood pudding
Very low-calorie diet, called the ‘starvation diet’, high in protein
and fat and low in carbohydrates. Contained 70% fat, 10%
carbohydrate, 20% protein
Carbohydrate content of 40%
Normal quantity of calories, comprise 43% carbohydrate,
19% protein, 37% fat
45% or more carbohydrate
50-60% carbohydrate, 12-20% protein, 20-30% fat
55-60% carbohydrate, 0.8 g/kg protein, total fat <30%
10-20% protein, <10% from saturated fat

130 g/day carbohydrate, 14 g fibre/1000 kcal, cholesterol
<200 mg/day, 20% protein

Diabetes Metab Res Rev 2014;30(Suppl. 1): 24-33



Standards of Medical Care in Diabetes—2015

Eating patterns and
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

B, E

Carbohydrate amount and available insulin may be the most important
factors influencing glycemic response after eating and should be

considered when developing the eating plan.

Monitoring carbohydrate intake, whether by carbohydrate counting or
experience-based estimation, remains critical in achieving glycemic
control.

Carbohydrate intake from vegetables, fruits, whole grains, legumes, and
dairy products should be advised over intake from other carbohydrate

sources, especially those that contain added fats, sugars, or sodium.




Q. Adequate carbohydrate

distribution(amount)?



FOCUS in glucose control
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FIGURE 2. Mean ( £5EM) glycated hemoglobin (HbA,), fasting glu-
cose, and plasma glucose concenlrations 2 h after a 75-g oral-glucose-
tolerance test {(OGTT) in subjects receiving the high-glycemic-index (@;n =
48). low-glycemic-index (2; a = 53), and low-carbohydrate (A; n = 53)
diets. Values are the residuals of regression models including the baseline
value and other significant confounding variables, which were as follows:
HbA, ., none; fasting glucose, BMI; 2-h post-OGTT glucose, fasting glucose.

Wolever et al, Am J Clin Nutr:2008;87(1):114-25.

[Method]
1. 162 Type 2 diabetes, Canada, 12months
2. High GI(@) : 46.5% carbohydrates, 30.8% fat,
20.4% protein
Low GI(O) : 51.9% carbohydrates, 26.5% fat,
20.6% protein
Low CHO(A) : 39.3% carbohydrates, 40.1% fat,
19.1% protein

[Result]
: no significant difference in HbAlc with the
different diets




RCT

Haimoto et al, Diabetes Res Clin Pract. 2008;79(2):350-356

Table 4- Changes in HbAlc level, BMI, serum chdlesterols, uric acid and creatinine in the conventional diet and CARD groups in the 2-year study period

CD CARD
val ~

Baseline (n= 57) Affér 1 year n=57) After 2 years (n=57) Baseline (n=76) /Kﬁer 1year n=70) After 2 years (n =45)
HbAlc (%) 7.1 £1.0(55-106) 70410 (60102 75+13(60-137) ?4e11!6?1W 67 +07* (53-88) 67406 5443 |
EMI 242 +29 (19.3-304) 240 + 29" (191-29.7) 238 + 10 (187-308 251 4 345 243 +33" (17.7-131) 218+ 15 (17.1-327)
Total cholesterol® (mg/dl) 201 + 34 210 + 3¢ 205 4 200 + 29°
LDL cholestercl® {mg/dl) 122 £30 134 + 3¢ £29 117 + 54
Uric acid (mg'd) 50+12 53+14 +14 58414
Qreatinine (mg/dl) 086 +017 0.70 + 0.16" £0.20 073+ 02"

Values are means +5D. The time trends wert statistically tested by ANOVA. The numbers in pw
*P<0001
® Fourteen patients (CD: 5, CARD: 9) werg excluded because they received lipids-loweri
® P=00%
*Pe=0011
*FP=0152
 P= 0653

1S E eXpIess ranges

1. 133/ Type 2 diabetes, Japan, 24months
RD, carbohydrate-reduced diet : 45% carbohydrates, 33% fat, 18% protein
CD, conventional diet : 57% carbohydrates, 26% fat, 16% protein

[Result]
. 2-year follow-up period, HbAlc levels were significantly improved in the CARD group

(P < 0.001)




Takble I—Ci!mgr n mllhrop:rmc!rin: and metabolic outcomes at 3, &, and 12 months aﬁcr diel initiciton

RCT

3 months & months 12 months P
ALC
Low-carhohydmate diet —0.6% + 1.4 ~-0329 + Q.92 —0.02 = 089 071
Lovar—fzr diet —0 26 + 1.1 —015 + 1.1 g24+14
Weight (kg}*
Low-carbohydrate diet —52 + 28 —4 8 +35 —31+48 0.00
Lowe-Eat diet —32 37 —44 +53 -3.1 +58
= Systolic blood pressure {mmHg}
. 7{ Lowr-carbohydrate diet —58 = 19.2 -7+ 177 20150 Q.15
— Low-fat diet —-0.98 = 21.0 —37 =198 —IBx2256
Dhastolic biood pressure {(mmHg!
Low-carbohydrate diet —22 + 125 —-0093.+ 124 -3191+04 062
Lowe-Eat diet —0.40 + 126 0.95 = 9.8 -2 41186
Total cholesterol (mmelTH
Low-carbohydrate diet 0.05 079 0.10 076 Q.37
Lowe-Eat diet —0.27 = 0.74 —0.13 = 0.70
. LD {mmobT
Davis et al, Low-carbohydrate diet ~0.10 + 0.52 —-0.04 + 063 0.23
i . Lowe-fat diet 025+ 0.56 —0.18 = 0.66
Dlab?tes ;are' HDL {mmol/)
2009132(7)1147_ Low-carbohydrate diet 0.l6 =028 0.16 +0.27 0.002
52 Lowe-Eat diet —0.01 =022 0.06 £0.21
Tnglycendes (mmold)
Low-carbohydrate diet —-0.02 = 0.85 —0.13+= 0.86 Q.53
Lowe-far diet 004 =056 0.01 = 0B6
Data are means = 50, *F values for diet difference over all time points. 1Lipid values were not collected a1 3 months.

[Method]

1. 105 Type 2 diabetes with overweight, USA, 12months

2. Low-carbohydrate diet : 33.4% carbohydrates, 43.9% fat, 22.7% protein
Low fat diet : 50.1% carbohydrates, 30.8% fat, 18.9% protein

[Result]
: There was no significant change in A1C in either group at 1 year




Cross-

sectional

-Anese patients with type 2 diabetes divided by quartiles of glycated hemoglobin Alc

Women
8} Qz Qz Qs Total P for ) Q2 Qa 04 Total Fior o
(=790 {7.90-5.30) (B.30-5_B0) (H.B0-) trend (-7.90) 7530 (8. 30880} (&80} erend ‘
{r=89 (= 128) (n=93) {n=107) (=417} [R=117) im =141} e =110y [n=127 (= 49%5) ‘_‘
Age (years) JI7+ 48 TS+ 43 TI0E 45 T13+ 48 Tl4+ 46 (.7482 TiDE45 T2D+49 T1.3+45 TL7%31 T3+ 48 (L48%
H-C'd}" ht‘ighl fcm) 16244+ 56 1622 + 6.6 129+ 6.4 163.1 £ 6.8 626+ 6.4 (L3306 I50.1 £5.2 1498 + 5.0 150.1 £ 5.6 494 £55 1499+ 5.3 L3258
Jk‘d}' w:ig'n! Lkg.) 623+ 8.3 6l.8+92 61 9+82 62.9 + 9.8 622+ 8.9 (.582 S4.5+95 53.1 +£8.5 54.8+97 531483 53.9%90 347
BMI I:kg)'m?:l 236130 235429 23.3+3.0 e T 23.5+31 (0.984 243 +4.0 23.6+3.5 243+ 40 2374332 240+3.7 0523
Waist circumference (cm) 26.7 £ 8.1 B594+212 B5.6+ 89 B72+87 63+ 8.8 0657 B40+11.2 81.0+11.0 B1LE+109 B3 +96 B1L7+107 0D.O25%
Hip circumference (cm) 5.5+ 7.0 943+72 93.64+£7.0 94.9 4 65 9i6+7.0 L.517 925+ 81 2.2+ 88 BE0LBY 24483 932486 k244
Waist'hip ratio 091 + 0.06 0.91 + 006 091 + 0.06 .92 + 006 091 + 006 0165 .89 + 08 L83 + 08 087 +0.07 0.B7 +0.07 088+ 008 0.042%
Therapy for diabetes (m) 17/59M13 LTS QISRI26 SIR5M37 S2254111 N.004EE% 75130 | WES/44 Bf&SMAT 87940 38304152 o.7agt
{Dietforal diabetes 1910663/ 4.6 164563273 97M24280 476070346 125609266 DO00SEE fn3fed 10256 7.1/60.332.6 73/59.1 G.HE2.2M31.5 861031 07891
drugfinsulin} (%)
HbAlc (% 7.594+0.13 .04 40,10 BA7+0.14 9.56 +0.91 E43 + 0.8 0.000*E FH2ED14 3.03 £ 011 B48+0.14 YET 099 BAS£093  D.DOOEE Ka mada
Fﬂﬁlir'.g plssmi glucosc 155.1 £ 36.00 1671 £ 483 17164506 1807 +£3583 1690 + 30.0 D007 ¥ 1545+ 403 15389+ 454 16224481 18154609 16624505 .00
(mg/dL) et al
Total cholesterol [mg:'lli!_} 1983.6 + 31.0 1871+ 298 1920369 1995 +31.9 192.7 + 32.5 0072 2115+ 333 208.0 £32.1 213.1+39.5 21304368 21134353 0434 . !
Tl'ig|}'ccr:'d{:'s Img,"dL:l 146.1 + 508 123.3 + 65.0 131.2 4 86.1 1417+ 1696 132464+1099 0.5949 1354714 136.5 £ 69.2 131.9+67.7 1291 +£699 133.34+46%4 0338 Gerla r
LDL cholestered [I'I'Igl'd[.] 1125+ 28.2 113.3 & 301 1151 £31.1 120.1F +25.6 1153+ 289 .os1 122.4+321 1221 £30.0 1258+ 3435 1285 4+32.5 1246+3232 [0O08S
HDL cholesterol 1m§"::l[_fl 341 +20.9 4904 13.6 51.7 2168 5284143 515+ 163 0.66% 6Ll +208 603 +19.7 609+179 5864163 hil4 +187T 196 Gero ntol
Albumin l"g;'d.[.'l 216+ 036 420+ 030 420+ D38 422 +0.33 119+0.34 .2594 423+ 0.31 236+ 040 420+ 044 4321 £0.32 4224037 0418
S}lﬁ‘t{']jt blood pressure 1398+ 148 1357+ 15.6 15424164 1332 + 150 1356+ 156 [.003%E 146+ 175 1349+ 147 135.7+16.2 13804159 13724161 0338 Int. 2012;
(mmHg)
Diastolic Blood pressure To.4+9.5 5.0+ 9.9 75.6+99 749 +97 T54+9.7 0204 741 +111 T41+99 T3+ HE 751 +£B.5 T44 296 .40 41—49
{mmHg)
Tfnrl‘g‘ {kch’dﬂ}'J 1756+ 329 17500+ 372 1899 + 382 1820 + 468 1802 + 396 054 | 645 & 330 1659 + 331 1721 + 357 1625 + 329 1661 £ 337 0932
Enrrg'fsundard 'bDIi_\-'WEiEh‘l 3042 +61 J03+ 65 IT6HL6T 311275 310+68 0153 332+ 68 36+ 68 J48+73 331 £6.7 33T7+69 LE36
(kcal/day/kg)
F.nl:rg}'}pl'til:r‘.'_ bod_'rwt'lgh‘l 2B6H+ 62 288+ 6.9 312473 294479 2944+ 7.2 (.152 JDE+ 7.5 32.1+84 321+80 313 +78 316+79 L&2h
(kcal/daykg)
Protein (%E) 152424 150419 154423 152+232 152+2.2 .671 156421 15.8+2.2 15.5+1.8 157423 157+£2.1 L9110
Eat {3LE) 24T 444 251451 20450 237451 Z54+50 O0as 253+47 759445 Z2hl+44 R 258445 I RATY
| Carbohydrate (% E) 60.1+5.8 59.9 1+ 6.0 S5EA6+62 592466 5954672 0134 59.04£5.7 SBA+5.6 S84+53 58.7+63 586457 L7088
Frotein lg/day) ERES N A O ) fhat %0 [ B CETES R [N Ba. 1 £ 150 NS LR VESS ] RIS Baa+TE0D  L92Y
Fat fgfdﬁ}'} 48.7+15.0 9.7+ 174 5594194 530 +21.7 51.7+ 187 0.026% 472 +15.1 258+ 146.1 507+ 164 473 +£16.2 4842160 U794
C.lrbch_vd.ut: Lg,l'd.a].l:l 2456+ 41.5 245.9 4+ 46.6 260.6 4 49.8 2483 4 585 2497+ 298 0.337 236.2 + 39.7 2356+41.3 24494457 231.6+38.0 2WEB+£413 0731

The values are mean = S0 Pvalue for trend: =F < 0005, 250 < 0,01, F-test was used for statistical anslysis. BMI, body mass index; %, percentage of totl energy inlzke; HbALC, giycated hacmoglobéin Alc, HDL, high-density lpoprotein;

LDL, low-density Hpoprotein.

[Method]

1. 1,173 Type 2 diabetes, Japan

[Objective]

. clarify the correlation between the PFC energy ratio and glycated hemoglobin Alc (HbAlc)

[Result]

: the four quartiles divided by HbAlc levels, there were no significant differences
in carbohydrate ratio.




Meta Kirk et al, J Am Diet Assoc,2008;108(1):91-100
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Figure 2. Scatter plots of percent change in blood glucose and hemoglobin Aic (HbA1c) vs percent daily caloric intake from carbohydrates. The
lowercase letters correspond to the following studies (first author, year [reference number]): a=Gannon, 2003 (20); b=Gannon, 2004 (21); c=Garg,
1988 (22); d=Garg, 1992 (23); e=Garg, 1994 (24); f=~Gerhard, 2004 (25); g=McCargar, 1998 (26); h==Sargrad, 2005 (27); i=5amaha, 2003 (28);
j=Gumbiner, 1998 (29); k=Boden, 2005 (30); |=Gutierrez, 1998 (31); m=Yancy, 2005 (32). (Information from this figure is available online at
www.adajournal.org as part of a PowerPoint presentation.)

[Method]

1. 13 RCT+two-arm&single-arm trials, 2. Type 2 diabetes

[Objective]

: to evaluate the effects of carbohydrate in diabetes pt. to control blood glucose

[Result]
: show that hemoglobin Alc, fasting glucose improved with lower carbohydrate-content

diets




Meta

Table 2—0Overall percent changes resuliing from LFHC versus HFLC diet on metabolic profiles and data on publication bias and their likely
effect on the estimates

2-h Fasting 2-h fasting Total HDL LDL
AlC FPG glucose  inmsulin insulin | cholesterol Triglycerides  cholesterol  cholesterol
Trals (n) 10 22 Lo 22 9 20 22 20 16
Overall percent change —~1.5 0.3 (0.3 84 12.8 1.6 13.4 —5.6 0.1
95% Cl —53t023 —28Bt034|67-139 13156 52-204| —13w45 7.1-19.8 —84t0—29 —38w4l
P 0.70 0.87 <0.001 0.02 <0.001 027 =0.001 <0.001 0.94
Publication bias
Begg's 0.80 0.82 0:25 0.30 040 085 048 0.75 0.86
Egger's 0.47 0.30 0.12 013 0.16 026 0.75 0.08 0.92
Trm and fll
Fill*® Fi
Adjusted t —7.6
95% Cl —10.2 to —5.0
*5tudies (n) added by the trim-and-fill method. tPercent change after adjustment for publication bias by the trim-and-fill method. Begp's, Bege's adjusted rank
correlation test; Egger’s, Egger’s regression asymmetry test.

Kodama et al, Diabetes Care,2009;32(5):959-65

[Method]

1. 15 randomized trials, 2. Type 2 diabetes, 4. LFHC(58/24/20), HFLC(40/40/20)
[Objective]

: to elucidate the effect of replacing dietary fat with carbohydrate

[Result]

1. A1C, FPG not differ significantly

2. the LFHC diet significantly increased fasting insulin compared with the HFLC diet

l!:

-

-



Meta Ajala et al, Am J Clin Nutr, 2013:97:505-16

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

Mean Difference Mean Difference
Study or Subgroup Mean Difference SE Weight IV, Fixed, 95% Cl Year IV, Fixed, 95% CI
Samaha 2003 [32] -0.6 0.2133 B.1% -0.60([-1.02, -0.18) 2003
Stern 2004 [33] -0.6 0.5102 1.4% -0.60 [-1.60, 0.40] 2004
Haimoto 2008 (8] -0.6 0.1611 14.1% -0.60(-0.92, -0.28) 2008 ——
Westman 2008 [42] -1 0.5173 1.4% -1.00 [-2.01, 0.01] 2008
Wolever-1 2008 [38) 0.11 0.0868 48.6% 0.11(-0.06,0.28] 2008 -
Davis 2009 [7] -0.26 0.2254 7.2% -0.26[-0.70,0.18) 2009 —
Elhayany-1 2010 [37] -0.2 0.191 10.0% -0.20([-0.57,0.17] 2010 i
Igbal 2010 [43] 0.2 0.2 9.2% 0.20 [-0.19, 0.59] 2010 =
Total (95% Cl) 100.0% [-0.12 [-0.24, -0.00] | &
Heterogeneity: Chi* = 27.86, df = 7 (P = 0.0002); I’ = 75% 5 _%l s i 3

Test for overall effect. Z = 2.02 (P = 0.04) Favors Low Carbohydrate Favors other diet

Difference in low carbohydrate vs. 'other’ diets. 'Other’ diets compared were low fat (Samaha [32], Haimoto [8], Davis [7]

and Igbal [43), Low GI (Westman [42] and Wolever-1[38]), Mediterranean (Elhayany-1[37]) and conventional high CHO (Stern
[33])

Wolever-1 [38] is the comparison between the low-CHO and low-Gl arms of the study.

Elhayany-1 [37] is the comparison between the traditional Mediterranean and low-CHO arms of the study.

[Method]

1. 9 RCTs with interventions lasted 6> mo, 2. Type 2 diabetes
[Objective]

: assessed the effect of low-carbohydrate diet on glycemic control
[Result]

: Meta-regression analyses show that hemoglobin Alc improved with lower
carbohydrate-content diets [-0.12%(P=0.04)]




Q. Adequate carbohydrate distribution(amount) ?

Cfﬁculty, 1) confounding factors : wt.loss, medication change\

2) altering the level of one macronutrient affects
the proportion of other macronutrients
3) the lack of standardized definition for

“low carbohydrate diet”

Conclusion, 1) the ideal carbohydrate distribution(amount)
is confusing
2) so, carbohydrate intake should be individualized
but, free carbohydrate intake is not a right

\ solution /




MBS A7}




D. High CHO diet is a good marker of compliant pt.

- Korean vs Western? Cross-

sectional
TABLE 3
Adjusted odds ratios (ORs) (and 95% Cls) of poor or good glveemic control between higher sex-specific quintiles and the lowest quintile (Q) of
macronutrient intake’

Q1 P for
(Ref) Q2 Q3 Q4 Q5 trend
Carbohydrate (% of energy)
Men =36.2 36.3-42.5 4264907 49.8-56.7 =56.7
Women =187 388 467 46 8 527 578500 ~50 0
OR2 0.60(0.38, 0.95) 0.57 (0.36, 0.90) 0.60(0.38,0.95) 0.44 (0.28, 0.69) 0.0008
OR- | 0.55(0.33, 0.90) 0.52 (0.31,0.85) 0.54 (033, 0.89) 0.43(0.26.0.71) 0.003
Xu et al. Am J Clin Nutr 2013:86:480-487
[Method]
1. 1,284 diabetic American Indians
[Objective]
- to examine the cross sectional association between macronutrient intake and HbAlc
[Result]

. lower carbohydrate intake were associated with poor glycemic control
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Figure 2. Percentage of klocalories from macronutrient
intake among men (top) and women (bottom) aged 20-74 (age-
adjusted), by survey vears. Data from National Health and
Nutrition Examination (NHANES), United States, 1971-2000.7

Hite et al, Nutr Clin Pract, 2011;26:300-308
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Figure 1. Macronutrient intake as a percentage of total energy among
all respondents with self-reported diabetes in a 24-hour recall from the
National Health and Nutrition Examination Survey (NHANES) Il Prasel:  the percentage of kcals from carbohydrate
1988-1990 and Phase I: 1991-1994) to NHANES 2003-2004. The
percentages were calculated from the predicted marginals from ~ ~
weighted regression models that included respondents with complete between 1988 1990 and 2003 2004’
covariate information (n=1,404). Predicted marginals were derived
from regression models with each variable as a continuous outcome; from 43.1% to 45.7%
independent variables were sex and age (in all models), total energy,
and survey (NHAMES Il Phase |, NHANES IIl Phase [I, NHANES 1999-
2000, NHANES 2001-2002, or NHANES 2003-2004) as trend. NOTE:
This figure is available online at www.adajournal.org as part of a
PowerPoint presentation.

Oza-frank R et al, J Am Diet Assoc, 2009;109:
1173-1178



Table 1. Timeline of diets for treating diabetes mellitus

Historical period Authorftitle Type of diet
1550 BC Ebers Papyrus Rich in carbohydrates such as wheat, grains,
grapes, honey and berries
AD 128-200 Galen Sun-dried membranes from young roosters’ abdomen or drinks

made of a mixture of mountain copper, dry acorn, flower of
the wild pomegranate, oak gall, honey of roses and cold water

980-1037 Avicenna Rich in lupin, fenugreek and zedoary
1621-75 Thomas Willis Milk and barley-water boiled with bread
1799 John Rollo 1500-calone diet, low in carbohydrates and high in fat and protein,
based on rancid meat and blood pudding
Beginning of the Allen, Joslin Very low-calorie diet, called the ‘starvation diet’, high in protein
20th century and fat and low in carbohydrates. Contained 70% fat, 10%
carbohydrate, 20% protein
1940s American Diabetes Association "\ Carbohydrate content of 40%
1950 American Diabetes Association Normal quantity of calories, comprise 43% carbohydrate,
19% protein, 37% fat
1971 American Diabetes Association A45% or more carbohydrate
1979 American Diabetes Assoaation 50-60% carbohydrate, 12-20% protein, 20-30% fat
1986 American Diabetes Association 55-60% carbohydrate, 0.8 g/kg protein, total fat <30%
1994 American Diabetes Association 10-20% protein, <10% from saturated fat
2008 American Diabetes Association 130 g/day carbohydrate, 14 g fibre/1000 kcal, cholesterol
1 <200 mg/day, 20% protein

Diabetes Metab Res Rev 2014;30(Suppl. 1): 24-33
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Table 1. Dietary nutrient intake and overall percentage of KNDP participants meeting recommendation
Recammended % Less than % Mesting % Above

. . .
Nedfignts B8 i dietary intake”  recommendation recommendation recommendation P
Energy (kcal/day) 1,767.5 + 4232

Men 1,870.7 £ 403.5

Women 1,615.4 + 404.3 < 0.001
Protein (% energy) 17.3 + 34 15-20 24.2 BB8.5 17.3

Men HEE232 19.9 61.9 18.2

Women 169 + 35 < 0.001 29.5 b4.3 16.1 < 0.001
Fat (% energy) 219173 =25 68.8 3.2

Men 28+72 65.0 35.0

Women 207 +7.3 < 0.001 3.7 263 < 0.001
Carbohydrate (% energy) 609 =89 50-60 10.6 36:3 541

Men 506 + 8.6 12.5 38.7 48.8

\Women 62.4 £ 9.2 < 0.001 8.2 31.0 60.8 < 0.001
Dietary fiber (g/1,000 keal) 155+ 48 =12 247 753

Men 147 + 486 301 E9.9

Women 164+ 49 < 0.001 17.8 g2.2 < 0.001
Saiurated FA (% energy) ah 2T <7 g1.5 8.5

Men 3728 90.6 94

\Women 3324 < 0.001 92.6 74 0.08
Cholesterol (mg) 258.3 + 187.9 <200 46.4 b3.6

Men 288.2 £ 1985 3a.7 60.3

\Women 221.0 + 166.4 < 0.001 549 451 < 0.001

Data are mean £ SD and percent unless otherwise indicated. FA, fatty acids. *P value obtainad by the Student t test or Mann-Whitney U test as appropriate for comparisan
of nutrient intake between men and women; "Recommended distary intake adapted from the 2011 Treatment Guideline for Diabetes of the Korsan Diabetes Association (14);
*P value obtained by chi-squared test to compare the rate of achievement of recommendation for each nuirient between men and women.

Kim et al, J Korean Med Sci. 2012;27:1188-1195
In Korea, DM Pt.

[Method]

1. cross-sectional study of 2,832 type 2 diabetic patients from the Korean National Diabetes
Program cohort

2. 24 hr dietary recall questionnaire



Table 1. Timeline of diets for treating diabetes mellitus

Historical period

Authorftitle

Type of diet

1550 BC

AD 128-200

980-1037
1621-75
1799

Beginning of the
20th century

1940s
1950

1871
1979
1986
1994
2008

Ebers Papyrus

Galen

Avicenna
Thomas Willis
John Rollo

Allen, Joslin

American Diabetes Association
American Diabetes Association

American Diabetes Association
Amercan Diabetes Association
American Diabetes Association
American Diabetes Association
American Diabetes Association

N

Rich in carbohydrates such as wheat, grains,
grapes, honey and berries
Sun-dried membranes from young roosters’ abdomen or drinks
made of a mixture of mountain copper, dry acorn, flower of
the wild pomegranate, oak gall, honey of roses and cold water
Rich in lupin, fenugreek and zedoary
Milk and barley-water boiled with bread
1500-calone diet, low in carbohydrates and high in fat and protein,
based on rancid meat and blood pudding
Very low-calorie diet, called the ‘starvation diet’, high in protein
and fat and low in carbohydrates. Contained 70% fat, 10%
carbohydrate, 20% protein
Carbohydrate content of 40%
Normal quantity of calories, comprise 43% carbohydrate,
19% protein, 37% fat
A45% or more carbohydrate
50-60% carbohydrate, 12-20% protein, 20-30% fat
55-60% carbohydrate, 0.8 g/kg protein, total fat <30%
10-20% protein, <10% from saturated fat

130 g/day carbohydrate, 14 g fibre/1000 kcal, cholesterol
<200 mg/day, 20% protein

Diabetes Metab Res Rev 2014;30(Suppl. 1): 24-33



RCT D. Carbohydrate quality?

- - Glycemic index, Dietary fiber ..etc
}
8049 |
,.\ [Method]
“ N1 1. 83 Type 2 diabetes, USA, 74wks
. \i 2. Vegan: 66.3% carbohydrates,
HB Are () 7.51 22.3% fat, 14.8% protein
Conventional: 46.5% carbohydrates,
33.7% fat, 21.1% protein
7.0 1 * Conventional
lapn [Result]
: HbAlc changes from baseline to 74 wk
6.5

0 11 22 35 48 61 74
Weeks
FIGURE 1. Glycated hemoglobin (HB A,.) values for all participants
(n = 49 vegan diet; n = 50 conventional diet). The mean (*SD) data
shown are last values before any change to diabetes medications carried

forward. ¢t Test for between-group comparison of changes from baseline to
final values, P = 0.03.

Barnard et al, Am J Clin Nutr.
2009 May;89(5):1588S-1596S

before any medication adjustment were
-0.40 and 0.01 in vegan and conventional

diet groups, respectively (P < 0.03)




Standards of Medical Care in Diabetes—2015

Eating patterns
and
macronutrient
distribution

Substituting low glycemic load foods for higher glycemic load
foods may modestly improve glycemic control.

Individuals at high risk for type 2 diabetes should be encouraged
to achieve the U.S. Department of Agriculture recommendation for
dietary fiber (14 g fiber/1,000 kcal) and to consume foods
containing whole grains (one-half of grain intake).




Fig. 1 Possible mechanism of
action of dietary fiber and low
glvcemic index () foods.
CCK cholecystokinin, CHO
carbohydrate, £FA free fatty
acids, GIP gastric inhibitory
polypeptide, GLP-1 glicagon-
like peptide 1, SCFA short-
chain fatty acids

Rivellese et al.
Curr Atheroscler Rep.
, 2012;14:563-569
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RCT

Table 3. Mean Study Measurements and Significance of Treatment Differences for Modified Intention-to-Treat Analysis

in 121 Participants®

Mean (95% CI)

High Wheat Fiber Diet Low-GI legume Diet
Baseline End of Study Baseline End of Study
Characleristic {n=61) (n = 61)® (n =60) {n = 60)P P Value®
Body weight. kg 82.5 (78.0-87.0) 80.5 (76.2-84.8)2 B5.6 (80.4-90.9) 83.0 (77.9-88.0)¢ 002
i 1037 (1002-107.3) 102 4 (93 9.405 Q)3 1067 (402 7-440 7) 1043 (100 2-108 34 0oz
| Hbi;; value, % of total hemoglobin 7.2 (74-74) 5.9 (6.8-7.0 74 (7.2-7.5) 6.0 (6.7-7.0)8 <001
Fasting glucose level, mg/dL 134 (127-141) 127 (124-133)8 141 (135-147) 132 (126-138)¢ 001
TC level, mg/dL 163 (151-174) 161 (150-172) 158 (147-168) 149 (139-160)¢ 005
LDL-C level, mg/dL 9 (81-104) 90 (81-99) B4 (77-92) 81 (74-89) 16
HOL-C level, mg/dL 47 (44-50) 48 (45-52)3 43 (40-46) 43 (40-45) <001
Triglyceride level, mg/dL 124 (104-145) 115 (96-133)2 149 (125-173) 128 (107-148)1 03
TCHDL-C 3.57 (3.35-3.79) 3.45(3.22-3.67)% 3.75 (3.50-4.00) 3.61 (3.35-3.86)¢ 46
LDL-C/HDL-C 1.8 (1.80-2.16) 1.91 (1.73-2.09) 1.99 (1.82-2.15) 1.96 (1.78-2.14) 86
Systolic B, mm Hg 118 (115-122) 118 (115-121) 122 (119-124) 118 (115-120)¢ <001
Diastolic BP. mm Hg T (67-72) 70 (67-72) 72 (70-74) 89 (67-71)18 <001
Heart rate, bpm 724 (69.7-75.1) 71.8 (69.1-74 6) 741 (70.8-77.4) 707 (67.4-73.9)1 <00
Absolute CHD risk, 10 y& 104 (9.3-114) 9.9 (8.8-10.9)2 107 {9.2-124) 96 (8.3-10.9)8 003
Relative CHD risk! 13 (11-14) 1.2 (1.1-1.3)2 15(1.2-1.9) 14 (1.0-1.7)d 27

Jenkins et al. Arch Intern Med. 2012;172(21):1653-1660

[Method]

1. 121 T2DM, Toronto

2. High Wheat
Fiber Diet(GI=82),
Low-GI Legume
Diet group(GI=66)

3. 3 months, 7-day food
records

[Result]

1. The relative reduction

in HbAlc after the low-GI
legume diet was greater

than after the high wheat

fiber diet by —0.2%
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Thomas et al, Br J Nutr 2010;104:797-802

Low-GlI diet Control diet Mean difference Mean difference
Study or subgroup Mean sp Total Mean sD Total Weight (%)  (IV, fixed) a5 % Cl (IV, fixed) 95 % Cl
Brand et al.22 7 06 16 7.9 2 18 65 -0-90 -1.92, 012 EEEE——
Giacco et al.!28 8.8 1 29 91 1.3 25 17-3 —-0-30 -0.93, 0223 —_—
Komindr et af{2% 1097 155 10 11115 202 10 2.7 —0-18 -1.76, 1-40
Gilbertson et al\Z? 8 1 B 86 1.4 38 24.8 -0-60 -1-12, -0-08 ——
Jimenez-Cruz et al.'28! 8.1 09 14 86 09 14 15-3 -0-50 -1-17. 017 —
Rizkalla et al.!3"! 717 135 12 757 121 12 65 -0-40 -1.43, 0-63 —_——
Jenkins et al.!33 6-64 1-65 106 680 204 104 26-9 -0-25 —0.75, 0.25 —
Total {95 % CI) 238 219 100-0 —-0-43 -0-69, 017 <&
Heterogeneity: y2 = 2.02, df =6 (P=0.82); 12 = 0 %. . \ . \
Test for overall effect: Z=3-26 (P = 0-001). _2 -1 0 1 2
Fawvours low-GI diet Favours control diet

Fig. 2. Change in glycated Hb (% HbA1c) in people with diabetes on low-glycaemic index (Gl) diet compared with that in people with diabetes on high-Gl or
other diet.

[Method]
1. 7 randomized controlled trials at least 4 weeks, 2. type 1 or type 2 diabetes

[Result]
1. significant decrease in HbA1c(-0.43%) with low-GI diet than with the control diet




Meta

Ajala et al. Am J Clin Nutr 2013;97:505-16

B Difference in low-Gl versus other diets
Low Gl Other diets Mean Difference Mean Difference
Study or Subgroup Mean Difference SE  Total Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Ci
Jenkins 2008 [34] -0.32 0.0784 106 104 43.3% -0.32 [-0.47, -0.17] -
Ma 2008 [39) 0.08 0.28 20 20 3.4%  0.08 [-0.47, 0.63] e
Wolever-2 2008 [38] 0 0.0707 55 48 53.3%  0.00([-0.14, 0.14] -
Total (95% CI) 181 172 100.0% -0.14 [-0.24, -0.03] &
Heterogeneity: Chi* = 9.80, df = 2 (P = 0.007); IF = 80% _'rl —DI'S ) DIFS 'i
Test for overall effect Z = 2.63 (P = 0.008) Favors Low G diets Favors other diets

Difference in low-Gl vs. 'other' diets. 'Other’ diets compared were high fiber (Jenkins [35]), high Gl (Wolever-2 [38]),
ADA (Ma [39]).
Wolever-2 [38] is the comparison between the low-Gl and high-Gl arms of the study.

[Method]
1. 3 randomized controlled trials at least 6 month, 2. type 2 diabetes
[Objective]

[Result]
1. -0.14% decrease in HbAlc in subjects who consumed low-GI compared
with control diets




2015 ADA

2011 ADA

Substituting low glycemic load

foods for higher glycemic load
foods may modestly improve
glycemic control.

For individuals with diabetes, the
use of the glycemic index and
glycemic load may provide a

modest additional benefit for
glycemic control over that
observed when total carbohydrate
is considered alone.




Glycemic index or Glycemic load??

Cross-
sectional

[Method]
1. 227 obese Japanese

(the Saku Control Obesity Program)

2. 3-day dietary records

[Result]

1. GI was not associated with HbA

1c,
but GL was positively associated WiM
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Glycemic index or Glycemic load??

Table 2. Multivariate-adjusted ORs (95% Cl) of elevated fasting serum glucose (> 130 mg/dl} and HbA 1c (= 8.6} according to quartile categories of glycemic load and glycemic index, carbohydrate

and fiber intakes
F5G HBAlE C ro S S -

Quartile of intake O Quartile of intake et .

e o sectional

Range of index <1286 1286-171.2 171.3-2120 =220 <1296 1296-171.2 171.3-212.0 =212.0

Mo, of cases with hypemlycemia 102 100 e 119 90 97 96 95

Age-, sex- and energy-adjusted model® 1 1.01 (0.62-1.67) 187 (1.07-3.61) 2.20 (0.97-5.01) 003 1 141 (0B7-229) 1.73 (0.95-3.03) 22% 1.07-4.8%) 003

Multivariable-adjusted model 1° 1 1.09 (0.64-1.85) 2.15(1.13-408) 2.58 {1.08-6.15) 0.02 1 152 (089-2.58) 207 (L12-383) 3.05 (1.33-7.03) 0008

Multivariable-adjusted model 27 1 115 (0.67-1.97) 242 (1.26-467) 3.00 (122-733) 0007 1 167 (0.98-284) 242 (1.20-454) 394 (166-931) 0002
Glycemic index

Range of index =541 54.1-587 58.8-635 =635 =541 54.1-587 588-635 =635

Mo, of cases with hyperglycemia 105 109 3 113 89 %8 96 95

Age-, sex-, and energy-adjusted model® 1 116 (0.72-1.86) 125 (078-202) 118 (0.72-1.92) 046 1 128 (081-201) 127 (G81-200) 130 (0.82-205) 028

Multivariable-adjusted model 1° 1 1.30(0.78-216) 138 (0683-229) 1.4 (0.84-238) 019 1 143 (087-2.40) 139 (0.85-228) 142 (0.86-235) 020

Multivariable-adjusted model 27 1 1.32 (0.79-221) 134 (0.80-2.35) 1.31 (0.75-226) 033 1 151 (0.91-250) 1.45 (0.88-239) 152 (090-259) 014
Carbrohydrate

Range of intake (% energy) = 5304 534-535 55.6-603 =603 =504 504-55.5 556-603 >603

No. of cases with hypemglycemia 106 107 16 111 78 100 100 100

Age-, sex- and energy-adjusted model® 1 111 (0.69-1.78) 144 (QBB-234) 1.26 (0.78-2.05) 023 1 176 (112-276) 176 (L.12-277) 174 (1.10-2.75) 002

Multivariable-adjusted model 1° 1 112 {068-1.87) 154 (091-259) 1.47 (0.86-251) 0.09 1 104 (1.18-3.18) 208 (1.26-3.44) 227 (135-3.83) 0002

Multivariable-adjusted model 27 1 1.13 (0.68-1.87) 154 (091-259) 1.47 (0.B6-251) 009 1 181 (1.16-3.14) 210 (1.27-3.46) 232 137-392) 0001
Fiber

Range of intake (g} =175 17.5-23.0 23.1-302 =302 <175 17.5-23.0 23.1-302 =302

Mo, of cases with hypemlycemia 115 113 m 11 =] 106 a3 o0

Age-, sex- and energy-adjusted model® 1 0.82 (0.50-1.35) 051 (Q.30-0.85) 0.53 (0.29-0.96) 002 1 117 (0.73-1.87) 063 (039-1.02) ©72 (041-1235) 012

Multivariable-adjusted model 1° 1 0.76 (0.45-1.30) 052 (030-052) 0.53 (028-090) 004 1 1.14 (068-1.89) 070 (0.41-1.19) 081 (0.44-150) 036 .
Abbrevistion: OR, odds ratio. *Calculated in a separate regression model with median intake in each quartile as a continuous variable and the same group of covariates specified for the corresponding model EUI‘ -/ C//n NUtr
Eadjusted for age (=< 50, 50-55, 55.1-60, 60.1-65, = 65) sex, enargy intake (keal). “Age-, sex- and energy-adjusted model further adjusted for duration of diabetes (< 5,5-10, 10.1-15, =15 yaar), smoking (yes or B 3
no), physical activity (METs-hs/diay), body mass index (=25, 251-27, 27.1-30, 30.1-35, =35 kg.-’m“}_ vitamin/mineral supplementation {yes or nol total hypoghcemic medication, blood pressure-lowering drug 20]4, 58. 459'63

{yes or no) and lipid- lowering dreg (yes or no}. “Multivarisble-adjusted model 1 further adjusted for protein inmke (% energy} and fiber intake (g). “Same as (c} in addition to fiber intake (gl

[Method]
1. 640 type 2 diabetic patients aged 28-75 years, Tehran

[Result]

1. for the highest vs the lowest quartile of GL was 2.58 for elevated FSG and was 3.05
for elevated HbAlc

2. GI was not significantly associated with either elevated FSG or HbAlc
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Dietary fiber

Table 1. Components of dietary fiber according to the American Association of Cereal

Chemists [22].

Non Starch Polysaccharides and Oligosaccharides
Cellulose
Hemicellulose
Arabinoxylans
Arabinogalactans
Polyfructoses
Inulin
Oligofructans
Galacto-oligosaccharides
Gums
Mucilages
Pectins
Analagous carbohvdrates
Indigestible dextrins
Resistant maltodextrins
Resistant potato dextrins
Synthesized carbohydrates compounds
Polydextrose
Methyl cellulose
Hydroxypropylmethyl cellulose
Resistant starches
Lignin substances associated with the NSP and lignin complex
Waxes
Phytate
Cutin
Saponins
Suberin
Tannin

Nutrients 2010, 2, 1266-1289



R Crossover

TaBLE 3. METAROLIC VARIABLES DURING THE LasT WEEK OF THE STUDY PERIODS
(Days 38 THROUGH 42).*

HiGH-FiBER DIFFERENCE BETWEEN

VARIABLE ADA Dt Dier Diets (95% Cl) P VaLuet
Energy intake (kecal /day) 2308+236  2308*236 - 1.00
Weighr (kg) 90.7£13.3 905x127 -02(-111to 0.0) 0.60
Daose of glvburide {mg /dav) 10.0£8.7 10,0£8.7 - 1.00
Plasma glucose (mg/deciliter ) 14236 130=38 13(-241t0 ~1) 0.04 |
Urinary glucose (g/day)

Mean 2.3x4.3 10+1.9 -

Median§ 0.76 0.0 0.23 (=183 o =0.03) 0.008
Glycosvlated hemoglobin (%) 7.2x1.3 6.9£1.2 0.3(-0.6100.1) 0.09

*Plus-minus values are means =SD. ADA denotes American Diabetes Association, and CI confi
dence interval,

TAn analysis of variance was used to compare the two diets, except for urinary glucose, for which
the Wilcoxon signed-rank rest was used.

$The values are averages of plasma glucose concentrations measured at 7 and 11 a.m. and ac 4 and
§ p.m. each day for five days during hospitalization. To convert values for plasma glucose to milli
moles per liter, multiply by 0.056.

§The values are averages of five daily urine collections during hospitalization.

N Engl J Med 2000;342:1392-8

[Method]
1. randomized crossover study,
2. ADA diet = total 24 g; 8 g of
soluble fiber and 16 g of insoluble
fiber

High-fiber diet = total 50 g; 25 g
of soluble fiber and 25 g of insoluble
fiber
3. 6 weeks

[Result]
1. The mean plasma glucose was
lower when patients completed the

high-fiber diet than when they
completed the ADA diet
2. But, not in HbAlc



RCT

Table 2—Metaholic parameters at the end of the study in type | diabetic patients by intention-to-treat analysis or after the exclusion of
nencompliant individuals

[Method]
Intention to treat Compliant to diet . . .

T i T O 1. 63 type 1 dlabet.lc patients, Naples

. , , " 2. High fiber(HF) diet= 39.1g/d
n 2 - - - - ) ;
HbA,, (%) 01:13 34 88:10 0 [91:1d 58 8600 20 | Low fiber(LF) diet = 15.0g/d
Mean daily plasma glucose (mmaol/) 145+45 65 118233 00 147:41 0 112+£29f  -150 _
Triglyceride (mmol) 087:028 08 086044 04 086+030 35 090+048 0 3. 24 WeekS, / day food records
Cholesteral (mmol) 5112 40 47:09 0 50+13 30 47:08 -06
HDL cholesterol (mmol/) 1404 28 1503 08  14:04 20 1504 0
Hypoglycernic events (n - patient™" - month™) 1.5+ 1.2 —  0720T% - 17+12 - 0807t - [ReSUIt] 3 .
Body weigh (g G5:100 09 667:102 09 bl 05 G1ell LI 1. HbAlc was significantly lower
Insulin dose (U/day) 21127 -14 476165 06 437+123 B0 4B4+166 L7 after the HF d|et than after the LF d|et

Data are means + SI0, unless otherwise indicated. P < 0.05; **P << 0.01. A (%), change from baseline.

Giacco et al. Diabetes Care 23:1461-1466, 2000
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Figure 3. Forest plot for glycosylated hemoglobin.

Fiber Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% ClI
Karlander 1991 6.9 1.3 5 718 5 16% -0.10[-2.05, 1.85]
Ziai 2005 89 09 21 105 23 15 41% -1.60[-2.83,-0.37]
Cho 2005 7.3 1.2 15 83 19 15 48% -1.00[-2.14, 0.14] -
Uusitupa 1989 84 12 20 9419 19  6.2% -1.00[-2.00, 0.00] I
Holman 1987 81 2 29 7918 29 65% 0.20[-0.78 1.18] -
Chandalia 2000 6.9 1.2 13 7213 13 6.7% -0.30[-1.26, 0.66] 1
Feldheim 2003 52 05 11 54 1 8 10.9% -0.20[-0.95, 0.55] =
Jenkins 2002 72 1 23 7414 23 125% -0.20[-0.90, 0.50] T
Chuang 1992 6.9 0.8 16 7.2 08 16 20.2% -0.30[-0.85, 025] —
Hagander 1988 53 06 14 52 07 14 26.6% 0.10[-0.38, 0.58] o
Total (95% CI) 167 157 100.0%| -0.26 [-0.51, -0.02] ’
Heterogeneity: Chiz = 11.39, df = 9 (P = 0.25); 2= 21% __54 '2 ; é ‘i
Test for overall effect: Z = 2.09 (P = 0.04) Favours experimental Favours control

[Method]

1. 10 randomized trials, 2. type 2 diabetes

[Result]

Post et al. Am Board Fam Med
2012;25:16 -23

1. fiber intervention was more effective on HbAlc than placebo, with an overall reduction

in HbAlc by fiber of 0.26%
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[Method]
1. 11 randomized controlled trials
2. patients with diabetes

[Result]
1. HbAlc absolute values decreased

by 0.55% in patients who consumed

Anthor Year Fiber diffrance () Absclum change in HbAlc (%) WD (5% O %, Waight

Dodson etsl 7 1984 15 —_— . 180 (3.09, 0.51) 481
Niemi ot al 1952 130 —_— 110 (235, 0.19 507
Uusitupa stal ™ 1980 150 B 0.4 (-1.40,0.52) 644
Calvo-Rubio at 8| 20 logg (LN ] —— B1e
Calvo-Rubio et al 2 198 150 —_——— 0.11 (-0.68, 0.90) 31
Calvo-Rubio et al 1¥is 150 _‘—;—— 1.00 (-2.25,0.23) 516
Waker et al ¥ 1995 90 —— 0.39 (9.10, 0.50) 10.13
Giscco et al 2 2000 213 —'—-—— 030 (-1.00, 0.40) 743
Jenkins et @l 2002 161 - 0.10 (0.01, .19 1038
Hesse st al = 2004 165 _‘—‘:— -1.00 {-2.00, 0.00) &19

%
Ziai et al 005 101  — 3.00 (-3.92, 248 LR
Jankinsg ot at o 2008 3o 4"'— £.40 (-0.58, 0.20) 10
Cugnet-Anceautetal ¥ 2010 35 4:—-—— L1TLA5T 005 Al
Ovenall G-squared = §3.5%, p = 0.000) O L5092, 015 16000
]
NOTE: Waights e=a $oen random efices anabyain
T T - T

F
-

High fiber tnaiks Low Sber {soske

Figure 4 Forest plot diagram of the effect of fiber intake on HbA1c.

Silva et al. Nutrition Reviews (2013):71(12):790-801

high-fiber diets as compared to
control diets



Table 1. Dietary nutrient intake and overall percentage of KNDP L. 2 7 2 g/ d In Korea
nan % Mesting % Above

i
Netomis B8 _ revernmendation  recommendation  recommendation P
Energy (kcal/day) 1,767.5 + 4232

Men 1,870.7 £ 403.5

Women 16104 £ 4043 < 0.001
Protein (% energy) 173+ 34 15-20 242 58.5 17.3

Men 176 £ 3.2 19.9 61.9 i8.2

Waomen 169 + 356 < 0.001 29.5 h4.3 16.1 < 0.001
Fat (% energy) 219173 =25 6a.8 3.2

Men 28+7.2 65.0 35.0

Women 207 £7.3 < 0.001 737 26.3 < 0.001
Carbohydrate (% energy) 609 =89 50-60 10.6 36:3 541

Men 596 + 8.6 12.5 38.7 48.8

\Women 62.4 + 9.2 < 0.001 8.2 31.0 60.8 < 0.001
Dietary fiber (g/1,000 keal) 155+ 48 =12 247 75.3

Men 147 £ 486 3041 69.9

Women 164+ 49 < 0.001 17.8 82.2 < 0.001
Saturated FA (% energy) 35+ 27 <7 91.5 8.5

Men 37+28 90.6 94

Waomen &3 =24 < 0.001 926 74 0.08
Cholesteral (mg) 2583 + 1879 < 200 46.4 53.6

Men 288.2 + 198.5 39.7 60.3

Women 221.0 + 166.4 < 0.001 54.9 451 < 0.001

Data are mean £ SD and percent unless otherwise indicated. FA, fatty acids. *P value obtainad by the Student t test or Mann-Whitney U test as appropriate for comparisan
of nutrient intake between men and women; "Recommended distary intake adapted from the 2011 Treatment Guideline for Diabetes of the Korsan Diabetes Association (14);
*P value obtained by chi-squared test to compare the rate of achievement of recommendation for each nuirient between men and women.

Kim et al, J Korean Med Sci. 2012;27:1188-1195
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