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ABSTRACT

Background & objective:

Hypertension and diabetes are important public health problems in Taiwan and in
the world. Many studies have shown that dietary therapy can ease high blood pressure
or diabetes drug dependence and reduce medical costs. In addition, dietary therapy can
prevent other chronic diseases and improve total wellbeing. Therefore, it is imperative
to promote dietary and lifestyle therapy for newly diagnosed patients. Clinical trials
have shown that the US. DASH diet can effectively help lower blood pressure in
patients with hypertension. The DASH diet is rich in potassium, magnesium, calcium,
fiber and low in saturated fatty acids, low cholesterol content. This study is firstly to
confirm whether a Chinese-style DASH diet has not only a similar blood pressure
lowering effect, but also effects on blood glucose and lipids. Secondly, assessment was
made to see whether a reduced carbohydrate DASH diet can lower blood pressure,
blood glucose and blood lipids. This diet has similar levels of potassium, magnesium,
calcium, fiber and percentage of saturated fatty acids, but reduced proportion of

carbohydrate.

Method:

This study adopted a randomized crossover dietary intervention trial. Thirty six
participants were in the trial. They were aged 20 to 65, with systolic blood pressure 130
~ 159mmHg or diastolic blood pressure 85 ~ 99mmHg or fasting blood glucose 100 ~
125mg/dl. Participants were randomly assigned to two groups, each was given either
DASH diet or reduced carbohydrate DASH diet in different stage. Soybean products
and canola oil were used to increase the proportion of protein and monounsaturated
fatty acid and thus reduce the carbohydrate in reduced carbohydrate DASH.
Participants consumed the first diet for 4 weeks, followed by four weeks of washout
period, then the second diet for 4 weeks. Total experiment lasted 12 weeks. Before and
during the experiment, participants were regularly measured for blood pressure, blood

glucose and lipid values. Urine was regularly collected to monitor urinary electrolytes.
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Result:

In DASH diet group, systolic blood pressure, diastolic blood pressure and blood
glucose levels decreased 7.91mmHg, 4.64mmHg and 3.53mg/dl, respectively (P <0.05).
Where as in the reduced carbohydrate DASH diet group, they decreased 5.13mmHg,
2.63mmHg and 3.69mg/dl respectively (P <0.05). However, there were no significant
differences between two kinds of diets in blood pressure and blood glucose lowering
effect. Only in those with pre-hypertension and hypertension, the DASH diet
(-8.85mmHg) group decreased mean systolic blood pressure more so than the reduced
carbohydrate DASH diet (-5.06mmHg) group (P = 0.04). And for lipids, both diets
significantly decreased total cholesterol and LDL-C. Reduced carbohydrate DASH diet
group significantly decreased fasting insulin, triglycerides and significantly increased

HDL-C/TC ratio.

Conclusion:

Chinese-style DASH diet and reduced carbohydrate DASH diet can effectively
lower blood pressure. In high blood pressure participants, both diet lower blood
pressure effectively, and DASH diet has better effect than reduced carbohydrate DASH
diet. In addition to lowering the blood pressure, reduced carbohydrate DASH can also

lower insulin and triglycerides, and increase HDL/TC ratio.

Key words: DASH, reduced carbohydrate DASH, blood pressure, blood glucose.
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CHO Carbohydrate

Chol. Cholesterol

DASH Dietary approaches to stop hypertension
DM Diabetes mellitus

HDL-C High density lipoprotein — cholesterol
HT Hypertension

LDL-C Low density lipoprotein — cholesterol
MUFA Monounsaturated fatty acid

PUFA Polyunsaturated fatty acid

R-CHO Reduced carbohydrate

SFA Saturated fatty acid

TC Total cholesterol
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Table 1-2 Epidemiology study on the relation between blood pressure and protein.

Nutrient

Study Study design Subjects (association direction) Analysis and findings
After adjusting for age, BMI, alcohol use, urinary excretion of sodium and
8 cross-sectional . . total energy intake, a 1 SD higher intake of dietary total protein (39 g) was
He Jetal 1995 study 827 Chinese adults total protein (-) associated with lower systolic (-3.55 mmHg), and diastolic (-2.16
mmHg) blood pressures.
Total nitrogen and urea as indexes of total protein intake. Significant
Stamler J cross-sectional 10020 adults from 32 24-hour urinary independent inverse relationships were found between BP (systolic and
et al.,1996 stud countries worldwide total nitrogen diastolic) and both 24-hour urinary total nitrogen and urea nitrogen, with
(INTER-SALT) y (aged 20-59 y) ©) adjustment for age, sex, alcohol intake, body mass, and 24-hour urinary
sodium, potassium, calcium, and magnesium.
"Stamler J prospective 1714 men 144 cproia(-) Vegetable protein and antioxidant index were inversely related
et al.,2002 study (aged 40-55y) paie to change in SBP and DBP.
After adjustment for potential confounders and several dietary factors,
12 . 5880 Hispanic, participants in the highest quintile of vegetable protein intake had a
Alonso A prospective university graduates lant protein (-) lower risk of incident HT compared with those in the lowest quintile
et al.,2006 (SUN) study yE Prag p 4

(mean age ,36 y)

total protein (N)

[hazard ratio (HR) = 0.5, 95% confidence interval (CI) 0.2-0.9, p for trend
=0.06].

Total or animal protein and total fiber as well as fiber from other sources
different from cereal were not associated with the risk of HT.

(-): Negative association; (+): Positive association; (N): No association




Table1-2 Epidemiology study on the relation between blood pressure and protein (continued).

Study Study design Subjects

Nutrient
(association direction)

Analysis and findings

4680 respondents
"Elliott P et al.,2006 cross-sectional from China, Japan,
(INTER-MAP) study UK and USA
(aged40-59 y)

plant protein (-)

animal protein (N)

total protein (N)

There was a significant inverse relationship between
vegetable protein intake and blood pressure.

For animal protein intake, significant positive blood pressure differences
did not persist after adjusting for height and weight.

For total protein intake (which had a significant interaction with sex),
there was no significant association with blood pressure in women, nor in
men after adjusting for dietary confounders.

810 untreated pre

112
et\zflar;%(;;F cross-sectional or mild
(PRE-.i\/[IER) study htpertensives

(aged 25-79 y)

plant protein (-)

Dietary plant protein was inversely associated with both SBP and DBP in
cross-sectional analyses at the 6-month follow-up

cross-sectional
study

9
Umesawa M

et al.,2009 (CIRCS) and women

(aged 40-69 y)

7585 Japanese men

total protein (-)

plant protein (-)

After adjustment for cardiovascular disease risk factors, a 25.5-g/d
increment in total protein intake was associated with a decrease in
SBP of 1.14 mm Hg (P <0.001) and in DBP of 0.65 mm Hg

(P <0.001)

A 13.1-g/d increment in plant proteinintake was associated with a
decrease in DBP of 0.57 mm Hg (P < 0.001).

(-): Negative association; (+): Positive association; (N): No association




Table 1-3 Clinical trial on the relation between blood pressure and protein.

Study Study design Subjects Type of the diet Analysis and findings
*Appel LJ et al., 2005 cross-over 164 US participants  Protein rich diet vs. Compared with the carbohydra_te diet, the protein diet further_decreased
(OmniHeart) trial (mean age 64y) CHO rich dict mean SBP by 1.4 mm Hg (P =.002) and by 3.5 mm Hg (P = .006) among
those with hypertension
3pgoakonstantinol  cross-over (}; Of:;:é 1:ev&;13; High protein low fat High protein low fat diet improved significantly both SBP and DBP
Ep et al. 2010 trial dia%e tes pa‘ggn s diet vs. low protein high when compared with the low protein high fat diet (P<0.001 and P<0.001,
(aged 30-65 y) fat diet respectively).
114 . 141 obese men and : 5y By the end of the study, reductions in systolic blood pressure were 14.3
D;l:lr 1(21%%9]5 A parallel trial women Hli?gll’;(ggg(gie;tw- +/- 2.4 mm Hg for the HP group and 7.7 +/- 2.2 mm Hg for the HC group

(aged 18-75y)

(P < 0.045).
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Table 1-4 Epidemiology study on the relation between blood pressure and fatty acid.

. . Nutrient . .
Study Study design Subjects (association direction) Analysis and findings
" Ascherio A prospective 30,681 US male Total fat, SFA, No significant associations with hypertension were observed for sodium,
et al.,1992 study (aged 40-75y) PUFA (N) total fat, or saturated, trans-unsaturated, and polyunsaturated fatty acids.

2pgaltopoulou T rospective Intakes of olive oil, vegetables, and fruit were significantly inversely
P prosp 20,343 olive oil (-) associated with both SBP and DBP. Olive oil has the dominant beneficial
et al.2004 (EPIC) study . o .
effect on arterial blood pressure in this population.

4903 Italian men and

22 . . . . . . .
Trevisan M cross-sectional In both sexes consumption of olive oil and vegetable oil was inversely

et al.,1990 study women (;)ged 20-2 OlVe o) associated with serum cholesterol and glucose levels and SBP.
12 . . . . . .
Alonso A prospective 6,863 participants e offt) In a Mediterranean population, we found olive oil consumption to be

et al.,2004(SUN) study

associated with a reduced risk of hypertension only among men.

(-): Negative association; (+): Positive association; (N): No association
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Table 1-5 Clinical trial on the relation between blood pressure and fatty acid.

Study Study design Subjects Type of the diet Analysis and findings
MUFA (17.2% vs
**Ferrara LA Cross-over 23 hypertensive 10.5%) and PUFA  Resting BP was significantly lower at the end of the MUFA diet compared
et al.,2000 trial patients content (3.8% vs  with the PUFA diet.
10.5%)
Compared with the carbohydrate diet, the MUFA diet decreased SBP by
BAppel LJ et al.2005  cross-over 164 US participants ~ MUFA rich diet vs. 1.3_mm Hg (P= 'OOE.) ;nd by .2.91.m m Hg gmc;ln% thoselw1th hypertension

(OmniHeart) trial ( mean age 54y) CHO rich diet (P =.02) Increased high-density ipoprotein cholestero by 1.1 mg/dL
(0.03 mmol/L; P =.03), and lowered triglycerides by 9.6 mg/dL (0.11
mmol/L; P =.02).

31 medically treated
cross-over HT elderly patients and Olive oil vs. No significant differences were found for DBP.

ZPperona JS et al.2004 )
trial

31 normotensive
(NT) elderly volunteers

sunflower oil

SBP was normalized in HT by dietary VOO but not by SO.

19
Rasmussen BM

et al., 2006 parallel trial

162 healthy subjects

MUFA diet vs.
SFA diet

SBP and DBP decreased with the MUFA die but did not change with the
SFA diet. The MUFA diet caused a significantly lower DBP than did the
SFA diet (P = 0.0475).

The favorable effects of MUFA on DBP disappeared at a total fat intake
above the median (>37% of energy).

12




Table 1-5 Clinical trial on the relation between blood pressure and fatty acid (continued).

Study Study design Subjects Type of the diet Analysis and findings
The mean reduction in blood pressure caused by fish oil for the 31 studies
was -3.0/-1.5 mm Hg
Both eicosapentaenoic acid and docosahexaenoic acid were significantly
*Morris MC Ivsi 31 placebo-controlled omega'—3 fatty  related to blood pressure response.
t al.,1993 Meta-analysis trials on 1356 subjects acids h ionifi ffect of -3.4/-2 in th £
etal, ) in fish oil There was a significant effect of -3.4/-2.0 mm Hg in the group o
hypertensive studies
There is a dose-response effect of fish oil on blood pressure of -0.66/-0.35
mm Hg/g omega-3 fatty acids.
27Geleijnse M Ivsi .A ‘;otal of 36 t;lalﬁ. EV Ere omegaj3 fatty’ BP effects tended to be larger in populations that were older (> 45 years)
et al., 2002 Meta-analysis - included, 22 of wijeh, hnd g and in hypertensive populations (BP >or= 140/90 mmHg)
° a double-blind design in fish oil '
Study diets had to be carbohhl(%r}; s 3 When the meta-analysis was limited to randomized crossover studies, both
%Meena S Meta-analvsis isoenergetic, and the Lo 1}; .| W systolic and diastolic blood pressure were higher with a high-carbohydrate
et al.,2007 Y subjects’ body weight had £ than with a high cis-monounsaturated fat diet, but the differences were
. saturated fat .
to remain stable. . not significant.
diets
Randomised controlled
27Hartweg J Meta-analvsis trlal;ggfgli);zngiiltzfery or -3 PUFA Reducing the level of diastolic blood pressure (five trials, 248 subjects) by
et al.,2007 y Y a mean of 1.8 mm Hg (95% CI 0.0-3.6, p = 0.05)

ofn-3 PUFA with placebo
in type 2 diabetes

13
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Table 1-6 Epidemiology study on the relation between blood glucose and fatty acid.

Nutrient

Study Study design Subjects (association direction) Analysis and findings
204 subjects with
recently diagnosed
**Thanopoulou diabetes,

42 subjects with
undiagnosed diabetes,
55 subjects with
impaired fasting
glucose

Subjects with undiagnosed type 2 diabetes had significantly

AC etal,,2003 case-control higher intake of saturated fat compared with controls

(MGSD)

SFA(+)

Those who developed impaired fasting glucose or type 2

895 middle-ageg diabetes during follow-up had higher proportions of esterified

60
Laaksonen DE prospective study normoglycaemic men SFA(+), PUFA(-)

et al.,2002 and non-esterified saturated fatty acid and decreased
proportions of polyunsaturated fatty acid at baseline
61 ) A higher intake of cholesterol and saturated fat and a low P:S
Tanasescu M . 5672 women with type . . .
ot al. 2004 prospective study 7 diabetes SFA(+) were related to increased CVD risk among women with type
’ 2 diabetes.

(-): Negative association; (+): Positive association; (N): No association
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Table 1-7 Clinical trial on the relation between blood glucose and fatty acid.

Study Study design Subjects Type of the diet Analysis and findings
(57% carbohydrate, 28% fat, There were no differences in insulin sensitivity between diets
"Lovejoy JC cross-over trial 25 healthy men and  and 15% protein) enriched with rich in SFA, MUFA, or trans fat. Overweight individuals were
et al.,2002 women different fatty acids(SFA,  more susceptible to developing insulin resistance on

MUFA, trnas fatty acid) high-saturated fat diets.

**Paniagua JA

Fasting serum glucose concentrations fell during MUFA-rich

Diet high in saturated fat, diet and CHO-rich diets compared with high-SAT diets

11 offspring of obese and

cross-over trial rich in monounsaturated fat and

et al.,2007 type 2 diabetes patients diet rich in carbohydrate ~ 1he MUFA-rich diet improved insulin sensitivity, as indicated
by lower homeostasis model analysis-insulin resistance
(HOMA-IR), compared with CHO-rich and high-SAT diets
18 type 2 diabetic ot bpsed
""De Natale C . P high-carbohydrate/high-fiber High-carbohydrate/high-fiber diet significantly reduced the
cross-over trial  patients (aged 59 +/- 5 ] ! . . .
et al.,2009 diet vs. high-monounsaturated postprandial plasma glucose, insulin responses.

years) fat/low-carbohydrate diet

"8Giacco R et
al.,2007

MUFA diet vs. SFA diet.
Within each group there was a In healthy individuals a moderate supplementation of fish oil
parallel trial 162 healthy individuals  second randomisation to fish does not affect insulin sensitivity, insulin secretion, beta-cell
oil (n-3 fatty acids 3.6 g/day) or function or glucose tolerance.
placebo.
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Table 2-2 Recruitment schedule
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Table 2-4 Mineral and fiber targets by different energy intake levels, USA
DASH trial.

Energy intake (kcal) Na(mg) K (mg) Ca(mg) Mg(mg) Fiber (g)

1600 1040 2500 430 4140 24
2100 1240 3000 497 4673 31
2600 1440 3500 563 5207 38
3100 1640 4000 630 5740 46

Figure 2-1 Regression line relating dietary sodium, potassium, calcium,

magnesium and fiber contents and total calories
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Mg y=0.1332x +216.98
R2=1
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Table 2-5 Nutrient targets of the two experimental diets, Taiwan DASH and

reduced carbohydrate DASH.

Diet
D o1 Reduced-CHO
DASH
38,7595 (%) 27 32
&7 fo k375 F (%) 7 7
H 27 4oty v (%) 8 13
§ A e oy v k(%) 12 12
R (%) 55 48
F-0 F (%) 18 20
PEFHRE (mg) 150 150

Y%:E#ER A
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Table 2-6 Mineral and fiber targets by different energy intake levels, current study.

Energy Level(Kcal)
1600 1800 2000 2200 2600

& (mg) 4140 4353 4567 4780 5207
4% (mg) 1040 1120 1200 1280 1440
4 (mg) 430 457 483 510 563
4 (mg) 2500 2700 2900 3100 3500
g a(g) 24 27 30 33 38
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4 REE= 655+ (9.56x# & =7 ) + (1.85x¥& % 28 ) — (4.67xE & )
# § = REE*1.3(i575% %)

1% * Basic Metabolic Rate (BMR)3+ & 41 &

Age Male BMR (kcal/kg/d) Female BMR (kcal/kg/d)
19-30 24.0 23.6
31-50 223 21.7
51-70 21.5 20.7
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Table 2-7 Time frame of questionnaire administration and measurements.
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Table 3-1 Nutrient targets and actual estimates of the two experimental diets
(Taiwan DASH and reduced carbohydrate DASH) at 2000 kcal.

DASH R-CHO DASH
Nutrient Target Estimate (n=9) Target Estimate (n=9)

Carbohydrate (kcal%) 55 55.1 48 47.9%
Fat(kcal%) 27 26.3 32 31.7*

Saturated 7 6.7 7 6.5

Monounsatruated 8 7.5 13 13.3*

Polyunsaturated 12 12.1 12 11.6
Protein (kcal%) 18 18.6 20 20.4%*
Na (mg) 2900 2885.5 2900 2936.7
K (mg) 4567 4664.7 4567 4612.6
Mg (mg) 483 507.3 483 503.4
Ca (mg) 1200 1166 1200 1218.2
Cholesterol (mg) 150 140.9 150 164.9
Fiber (g) 30 33.6 30 32.5

(* Comparison of actual estimates of the two experimental diets, P<0.05)

Food group, serving no. /day

DASH

Estimate (n=9)

R-CHO DASH
Estimate (n=9)

Cereal

Low-fat dairy products
Vegetables

Fruit and juices
Protein- rich food

Nut

Oil

Sweet

High-fat dairy products

10.4

1.2
6.2
4.7
7.2
1.6
52
0
0

8.8
1.2
6.2
3.6
8.7
2.1
6.8
0
0
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Table 3-2 Nine-day cycling menus.
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Table 3-2 Nine-day cycling menus (continued).
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First stage
(4 weeks)

Washout
(4 weeks)

Second stage
(4 weeks)

Screened (n=217)

99.12.31~100.3.25

100.4.9~100.7.1

y

Phase1: Eligible participants (n = 20)

Drop out

(n=3)

A

Phase?2: Eligible participants (n= 16)

Drop out
(n=3)

Drop out

(n=1)

Randomly assigned
\ 4 4
DASH (n= 10) R-CHO DASH
(n=10)
v v
R-CHO DASH DASH (n=7)
(n=7)

Figure 3-1 Flow chart for recruitment and experiment.
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DASH (n=7) R-CHO DASH
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R-CHO DASH DASH (n=8)
(n=6)




Table 3-3 Baseline characteristics of the participants.

Age, mean (SD), y
Women, No. (%)
Weight, mean (SD), kg
Body mass index, mean (SD)
SBP = 130 or DBP =85 mmHg, No. (%)
Pre-diabetes, No. (%)
Education
Junior high school, No. (%)
Senior high school, No. (%)
College, No. (%)
Master, No. (%)
Smoking
Never, No.(%)
Former, No.(%)
Current, No.(%)
SBP, mean (SD),mmHg
DBP, mean (SD),mmHg
Blood glucose, mean (SD),mg/dL.
Urinary electrolyte excretion
Na/creatnine, mean(SD), mmol/mmol
K/creatinine, mean(SD), mmol/mmol
Mg/creatinine, mean(SD), mmol/mmol

All DASH in the R_CI.{O P-value
.. DASH in the
participants Ist stage I'st stage .between
(n=36) (n=17) (1=19) dietary group
45.5(9.1) 44.9(9.7) 46(8.7) 0.73
17(47.2) 8(47.1) 9(47.4) 0.99
67.7(10.9) 67.2(11.0) 68.2(11.0) 0.78
24.8(3.0) 24.8(3.5) 24.9(2.6) 0.83
20(55.6) 9(52.9) 11(57.9) 0.77
25(69.4) 14(82.4) 11(57.9) 0.11
1.00
4(11.1) 2(11.8) 2(10.5)
2(5.6) 1(5.9) 1(5.3)
19(52.8) 9(52.9) 10(52.6)
11(30.6) 5(29.4) 6(31.6)
0.09
27(75.0) 15(88.2) 12(63.2)
5(13.9) 0(0.0) 5(26.3)
4(11.1) 2(11.8) 2(10.5)
125.0(10.6) 124.4(9.0) 125.6(12.1) 0.74
83.6(7.4) 84.5(5.0) 82.9(9.2) 0.52
106.8(16.1) 110.1(16.4) 103.8(15.7) 0.25
11.5(5.0) 11.0(3.7) 11.9(5.9) 0.59
3.0(1.2) 2.9(1.1) 3.2(1.3) 0.49
0.9(0.4) 0.9(0.4) 1.0(0.4) 0.51
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Table 3-4 Baseline characteristics of participants who completed two stage.

Participants with complete data (n=28) DASH-->R-CHO DASH (n=13) R-CHO DASH-->DASH (n=15)
First stage  Second stage P-value First stage  Second stage P-value First stage  Second stage P-value
Age, mean (SD), y 46.8(9.0) - 45.5(9.8) - 47.9(8.4) -
Women, No. (%) 15(53.6) - 7(53.6) - 8(53.3) -
Weight, mean (SD), kg 66.5(11.2) 65.7(11.3) 0.0008 64.9(10.8) 64.3(11.3) 0.189 68.0(11.6) 66.9(11.4) 0.0001
Body mass index, mean (SD) 24.6(3.0)  24.4(2.9) 0.0011 24.0(3.3)  23.93.3) 0.3874 25.2(2.7)  24.7(2.6) <0.0001
SBP =130 or DBP =85 mmHg, No. (%) 15(53.6) 9(32.1) 0.1052 7(53.9) 2(15.4) 0.0968 8(53.3) 7(46.7) 0.715
Pre-diabetes, No. (%) 20(71.4) 14(50.0) 0.1007 10(76.9) 7(53.8) 0.411 10(66.7) 7(46.7) 0.269
SBP, mean (SD),mmHg 124.3(11.2) 120.3(11.1)  0.0095 124.2(9.0) 117.7(8.4) 0.0116 124.4(13.1) 122.5(12.8)  0.3185
DBP, mean (SD),mmHg 83.0(7.9)  78.8(7.5) 0.0031 84.5(5.2) 77.8(5.1) 0.0066 81.6(9.6)  79.7(9.1) 0.1947
Blood glucose, mean (SD),mg/dL 106.4(15.2) 100.9(10.2)  0.0089 106.3(14.1)  99.7(8.8) 0.0555 106.4(16.5) 101.9(11.5)  0.0931
Urinary electrolyte excretion
Na/creatinine, mean(SD), mmol/mmol 12.2(4.8)  14.7(8.8) 0.1668 11.3(3.6)  12.4(6.3) 0.5871 12.9(5.7)  16.7(10.2) 0.2116
K/creatinine, mean(SD), mmol/mmol 3.0(1.3) 3.5(2.0) 0.0865 2.8(1.2) 2.9(1.6) 0.7613 3.2(1.5) 4.0(2.3) 0.0497
Mg/creatinine, mean(SD), mmol/mmol 1.0(0.4) 0.9(0.5) 0.3276 1.0(0.4) 0.8(0.3) 0.2658 1.0(0.4) 1.0(0.6) 0.8033
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Table 3-5 Effect of ambient temperature and weight change on blood pressure.

Dependent variable: second stage baseline SBP

Parameter Estimate  Standard Error ~ Pr > |t|
Intercept 27.49 16.20 0.1032

First stage baseline SBP 0.79 0.13 <.0001
Temperature change -0.54 1.14 0.6401
Weight change 1.54 1.30 0.2489

sex -2.01 2.77 0.4758

Dependent variable: second stage baseline DBP

Parameter Estimate  Standard Error  Pr>|f|
Intercept 29.51154 11.55726 0.0178

First stage baseline DBP 0.619149 0.133464 0.0001
Temperature change -1.24516 0.842364 0.1529
Weight change 1.602463 0.955657 0.1071

sex 0.440808 2.054596 0.832
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Table 3-6 Differences in nutrient levels between two baseline diets.

Participants who ate DASH diet in the first stage (n=13).

Before first

Before second
baseline’s diet baseline’s diet

. Mean Mean
Nutrient (SeD) ( S‘i))
Protein (g) 67.29 68.01
(13.01) (8.7)
Fat (g) 69.82 69.24
(24.04) (17.99)
Carbohydrate (g) 279.43 280.60
(64.32) (52.88)
Ca (mg) 585.23 674.30
(478.27) (419.35)
SFA (mg) 25552.64 23721.32
(10733.31) (12117.66)
Cholesterol (mg) 225.33 216.46
(76.19) (92.28)
Na (mg) 1545.88 2011.23
(310.48) (1593.31)
Mg (mg) 251.15 336.20
(86.23) (228.2)
Fiber (g) 14.17 18.37
(8.02) (11.6)
K (mg) 2188.91 3242.62
(829.78)) (2918.25)
MUFA (mg) 26107.01 23449.05
(9279.93) (6960.38)
PUFA (mg) 18066.01 21941.52
(7897.07) (6150.09)
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Table 3-6 Differences in nutrient levels between two baseline diets (continued).

Participants who ate reduced carbohydrate DASH diet in the first stage (n=15).
Before first Before second
baseline’s diet baseline’s diet

Nutrient 1\(/186;2)1;1 1\(/186;2)1;1
Protein (g) 66.65 65.65
(13.69) (8.57)
Fat (g) 64.51 60.00
(9.79) (17.50)
Carbohydrate (g) 293.05 302.16
(27.63) (42.23)
Ca (mg) 528.34 475.71
(242.33) (190.72)
SFA (mg) 20766.66 18135.27
(5099.43) (4623.54)
Cholesterol (mg) 232.58 232.20
(78.64) (99.63)
Na (mg) 1504.84 1577.94
(486.27) (781.39)
Mg (mg) 230.90 228.78
(65.21) (71.74)
Fiber (g) 16.78 16.58
(7.37) (7.54)
K (mg) 2028.12 204491
(689.17) (662.57)
MUFA (mg) 23172.90 23654.73
(3915.59) (9973.75)
PUFA (mg) 20353.02 18038.02

(6007.56) (6045.48)
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Figure 3-2 Mean blood pressure change from the first baseline by study phases,
study stages, and the two experimental diets.
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Table 3-7 Mean blood pressure change from the first baseline by study phases,
study stages, and the two experimental diets.

SBP DBP
R-CHO R-CHO
DASH DASH DASH DASH
Mean SE Mean SE Mean SE Mean SE
(weeks) (mmHg) (mmHg) (mmHg) (mmHg)
Phasel: 1st stage
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1 -5.25 252 -320 1.81 -220 186 -1.50 1.14
2 -5.15  2.05 -9.05 251 -5.02 217 -455 1.89
3 =735 234 -925 270 -480 147 -295 194
4 -8.65 196 -530 194 -6.40 136 -2.40 1.86
Phasel: 2nd stage
0 -0.21 297 471 3.1 1.71 189 -443 239
1 -9.21  3.74 -12.57 3.86 -2.07 246 -11.07 3.29
2 -5.86 3.23 -10.57 3.60 221 139 -6.71 1.72
3 -7.50 227 -6.71 2.51 221 259 -636  2.55
4 -8.21  4.02 -5.14 2.69 -0.21  2.02 -3.43 278
Phase2: 1st stage
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1 -6.00 2.63 -1.89 227 -536 197 -250 1.18
2 -429 229 -539 247 -6.36 2.07 -550 1.87
3 -11.71 432  -8.11 2.86 -10.86 222 -6.56 1.84
4 -10.36  2.68 -10.78 1.88 986 142 -8.00 1.21
Phase2: 2nd stage
0 -3.25 213 -875 3.19 -5.06 124 -950 3.37
1 -6.25 244 -11.58 345 -5.13  1.67 -12.83 2.87
2 -9.00 295 -12.92 243 -6.94 1.66 -13.42 1.76
3 -8.50 248 -13.25 2.63 -8.06 1.52 -13.42 2.79
4 -8.00 1.76 -10.58 3.70 -531 131 -8.67 3.12
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Figure 3-3 Mean blood pressure and weight changes from baseline by the two
experimental diets.
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Figure 3-4 Mean blood pressure change from baseline in DASH diet group and R-CHO DASH diet group by baseline blood pressure

states (all participants).
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Table 3-8a Mean blood pressure and weight changes from baseline by the two experimental diets
(all participants).

SBP DBP weight
_ R-CHO B R-CHO DASH B R-CHO
DASH (n=32) DASH (n=32) DASH (n=32) (1=32) DASH (n=32) DASH
(weeks Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE
" (mmH (mmH (mmHg (mmHg (kg) (kg)

0 0 0 0 0 0 0 0 0 0 0 0 0

1 -5.67 144 3778 1.34 -270 097  -325 0.97 -0.12 0.16 -0.46 0.13
2 -522 110 -6.41 1.31 -332 1.03  -420 0.95 -0.50 0.18 -0.74 0.16
3 -71.77 146 -6.45  1.31 -548 094 -392 091 -0.57 0.17 -091 0.18
4 -791 1.12 -5.13 1.28 -4.64 092 -2.63 1.06 -0.62 0.17 -0.90 0.15

Table 3-8b Mean blood pressure and weight changes from baseline by the two experimental diets
(participants with normal baseline blood pressure).

SBP DBP weight

R-CHO R-CHO DASH R-CHO
DASH (n=5) DASH (n=5) DASH (n=5) (n=5) DASH (n=5) DASH (n=5)
(weeks Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE

(mmH (mmH (mmHg (mmHg (kg) (kg)

0 0 0 0 0 0 0 0 0 0 0 0 0
1 -0.40 259 -3.00 2.81 1.10 1.96 1.00 1.56 -0.06 040 -0.50 045
2 -1.70 125 -420 3.24 0.60 1.30  -2.10 2.77 -0.68 0.62 -1.22 0.35
3 450 1.63 -4.60 3.50 -1.00 091 -0.10 3.36 -0.60 0.59 -1.34 043
4 -2.80 159 -550 4.10 -1.30  1.15 -1.60 3.29 -0.54 0.60 -1.08 0.45

Table 3-8¢c Mean blood pressure and weight changes from baseline by the two experimental diets
(participants with abnormal baseline blood pressure).

SBP DBP weight
DASH (n=27) D A};HC 51227) DASH (n=27) R CEI:;;;ASH DASH (n=27) Il{)gsH}CI)
(weeks Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE
(mmH (mmH (mmHg (mmHg (kg) (kg)
0 0 0 0 0 0 0 0 0 0 0 0 0
1 -6.65 158 -393 1.52 -3.41 1.05 -4.04 1.06 -0.13 0.18 -0.45 0.14
2 -5.87 126 -6.81 144 404 1.14 -459 1.00 -046 0.19 -0.66 0.17
3 -837 169 -6.80 1.43 -6.31 1.02 -4.63 0.85 -0.56 0.18 -0.83 0.20
4 -8.85 121 -5.06 1.35 526 1.03 281 1.12 -0.63 0.18 -0.86 0.16
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Figure 3-5 Mean blood pressure change from baseline in DASH diet group and R-CHO DASH diet group by baseline blood

pressure states (participants with complete data).
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Table 3-9a Mean blood pressure and weight changes from baseline by the two experimental diets
(participants with complete data).

SBP DBP weight
DASH (n=28) R CZI:;;)A SH DASH (n=28) R Cg(:)z];)A SH DASH (n=28) R CE:;;;A SH
(weeks) Mean SE  Mean SE Mean SE Mean  SE Mean SE Mean SE
(mmHg) (mmHg) (mmHg) (mmHg) (kg) (kg)
0 0 0 0 0 0 0 0 0 0 0 0 0
1 =521 149 -357 148 -3.07 1.05  -3.09 1.08 -0.08 0.17 -046 0.14
2 -527 110 -546  1.39 -3.29 .12 -3.89 1.02 -040 0.18 -0.76 0.18
3 -7.66  1.57  -5.61 131 -5.46 1.02  -341 095 -0.53  0.18 -0.95 0.20
4 175 0 117 -495  1.33 -4.45 1.04 -232 118 -0.53  0.18 -091 0.16

Table 3-9b Mean blood pressure and weight changes from baseline by the two experimental diets
(participants with complete data and normal baseline blood pressure).

SBP DBP weight
DASH (n=5) R C}(IHO:?)ASH DASH (n=5) R CI;II?:?)ASH DASH (n=5) R Cléi?)ASH
(weeks) Mean SE Mean SE Mean SE Mean  SE Mean SE Mean SE
(mmHg) (mmHg) (mmHg) (mmHg) (kg) (kg)

0 0 0 0 0 0 0 0 0 0 0 0 0

1 -040 259 -3.00 281 1.10 1.96 1.00  1.56 -0.06 040 -0.50 045

2 -1.70 125 -420 3.24 0.60 .30 -2.10 2.77 -0.68 0.62 -1.22 035

3 -450  1.63 -4.60 3.50 -1.00 091 -0.10  3.36 -0.60 059 -1.34 043

4 -2.80  1.59  -550 4.10 -1.30 .15 -1.60 3.29 -0.54  0.60 -1.08 045

Table 3-9c Mean blood pressure and weight changes from baseline by the two experimental diets
(participants with complete data and abnormal baseline blood pressure).

SBP DBP weight
DASH (n=23) R CES;;)A SH DASH (n=23) R CE:Z?? SH DASH (n=23) R CZS;;;A SH
(weeks) Mean SE  Mean SE Mean SE Mean  SE Mean SE Mean SE
(mmHg) (mmHg) (mmHg) (mmHg) (kg) (kg)
0 0 0 0 0 0 0 0 0 0 0 0 0
1 -6.26 1.67 -370 1.72 -3.98 .14 -398 120 -0.09 020 -045 0.15
2 -6.04 126 -574 1.56 -4.14 127  -428 110 -0.33  0.18 -0.66 0.20
3 -8.35 1.85 -583 143 -6.43 .14 -413 0.87 -0.52  0.19 -0.87 022
4 -8.83 129 -483 140 -5.13 1.21 248  1.28 -0.53  0.18 -0.87 0.18
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Figure 3-6 Mean blood pressure change from baseline in the first stage by the two
experimental diets.

Table 3-10 Mean blood pressure and weight change from baseline by the two experimental diets
(participants in the 1st stage)

SBP DBP weight
DASH (n=17) R CE:I];);A SH DASH (n=17) R CESII;;A SH DASH (n=17) R CE:I];);A SH
(weeks) Mean SE  Mean SE Mean SE Mean SE Mean SE Mean SE
(mmHg) (mmHg) (mmHg) (mmHg) (ko) (ko)
0 0 0 0 0 0 0 0 0 0 0 0 0
1 -556  1.78  -2.58 140 -3.50 1.38 -1.97  0.81 -0.21 025 -0.61 0.16
2 -479 149 -732 177 -5.57 1.50 -5.00  1.30 -0.76 026 -1.02 0.19
3 -9.15 223 871 191 -7.29 1.43 -4.66  1.37 -0.78 023 -1.11 023
4 -935 1.55 -7.89 147 -7.82 1.05 -5.05  1.29 -0.88 024 -1.05 0.20
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Table 3-11 Mean blood pressure change from baseline after four weeks dietary intervention by the two experimental diets.

Mean (SE) Change From Baseline by Diet

DASH Reduced CHO DASH p-value
Blood pressure, mmHg No. Mean SE  p-value No. Mean SE  p-value between diet
Systolic
First stage 17 -9.35 1.55 <0.0001 19 -7.89 1.47  <0.0001 0.50
All participants 32 -791 1.12 <0.0001 32 -5.13 1.28 <0.0001 0.11
Normal blood pressure 5 -2.80 1.59  0.1522 5 -5.50 410  0.2501 0.56
Prehypertension and hypertension 27  -8.85 1.21  <0.0001 27  -5.06 1.35  0.0009 0.04
Participants with complete data 28 -7.75 1.17  <0.0001 28 -4.95 1.39  0.0009 0.12
Pre-DM and pre-HT and HT 19  -9.61 1.58 <0.0001 16  -5.69 1.56  0.0024 0.09
Diastolic
First stage 17 -7.82 1.05 <0.0001 19 -5.05 1.29 0.001 0.11
All participants 32 -4.64 0.92  0.0003 32 -2.63 1.06  0.0187 0.16
Normal blood pressure 5 -1.30 1.15  0.3203 5 -1.60 329  0.6523 0.93
Prehypertension and hypertension 27  -5.26 1.03  <0.0001 27 -2.81 1.12 0.0189 0.12
Participants with complete data 28 -4.45 1.04  0.0002 28 -2.32 1.18  0.0598 0.24
Pre-DM and pre-HT and HT 19 -537 1.29  0.0006 16  -3.56 1.60  0.0422 0.38
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Table 3-12a Adjusting blood pressure changes by weight and temperature change
in generalized estimating equation by diet with time as categorical variable.

DASH Reduced CHO DASH
SBP DBP SBP DBP

B p-value B p-value B p-value B p-value

Intercept 0 . 0 . 0 . 0 .

Time 4 -7.46 <.0001 -4.84 <.0001 -3.94 0.0049 -1.97 0.0704

Time 3 -7.31 <.0001 -5.58 <.0001 -5.16  0.0002 -3.20 0.0011

Time 2 -4.92  <.0001 -3.58 0.0004 -5.48 0.0002 -3.69 0.0001

Time 1 -5.73 <0001 -2.98 0.0034 -3.26  0.017 -2.96 0.0014

Time 0 0 1 0 . 0 . 0 1

Weight change 0.58 0.44 -0.55 0.44 1.29 0.18 0.71 0.18

Temperature 55 (.62 059 028 029 053 2017 055
change

Table 3-12b Adjusting blood pressure changes by weight and temperature change
in generalized estimating equation by diet with time as continuous variable.

DASH Reduced CHO DASH

SBP DBP SBP DBP
B p-value B p-value 5B p-value B p-value
Intercept 0 . 0 . 0 . 0 .
Time 22,10 <.0001 136 <.0001 _1.07  0.0009 -0.55 0.0353
Weight change ~ 0.42  0.5602 _0.54  0.4552 193 0.0273 128 0.0236
Temperature 0.06 0.9331 2051 0.3328 ~0.19  0.6498 0.05 0.8692

change
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Table 3-12¢ Adjusting blood pressure changes by weight and temperature change
in generalized estimating equation

Dependent variable: SBP changes from baseline

Parameter Estimate Pr>|Z|
Intercept 0 -
Time -1.2946 <.0001
Time*diet (DASH) -0.6379 0.1055
Time*diet (R-CHO DASH) 0.

Weight change 1.2103 0.0342
Temperature change -0.1335 0.7453

Dependent variable: DBP changes from baseline

Parameter Estimate Pr > |Z]
Intercept 0 -
Time -0.8340 0.0013
Time*diet (DASH) -0.3880 0.2852
Time*diet (R-CHO DASH) 0 .
Weight change 0.2353 0.6815
Temperature change -0.3570 0.2788
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Figure 3-7 Mean fasting plasma glucose and insulin change from the first baseline

by study phases, study stages, and the two experimental diets.
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Table 3-13 Mean fasting plasma glucose and insulin and HOMA-IR changes from the

first baseline by study phases, study stages, and the two experimental diets.

Glucose Insulin HOMA-IR
DASH R-CHO DASH R-CHO DASH R-CHO
DASH DASH DASH
(weeks) Mean SE  Mean  SE Mean SE Mean  SE Mean SE Mean SE
(mg/dI) (mg/dI) (uU/ml) (uU/ml)
Phasel: 1st stage
0 0.00  0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00
2 -1.40 265 -3.30 237 -1.72 092 -332  1.83 -0.53 030 -1.13 0.67
4 -3.60 283  -3.10 3.04 -1.09 066  -1.92 215 -041 025 -0.82 0.80
Phasel: 2nd stage
0 -1.14 465 -0.86 3.10 -1.63 1.57  -0.53 087 -0.67 0.70 -0.18 0.28
2 -1.14 440 -1.14 194 -463 231  -1.11 115 -148 097 -033 031
4 -0.71 534 -443 282 -363 298  -144 071 -1.19  1.18 -049 0.20
Phase2: 1st stage
0 0.00  0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00
2 -443 399 -222  1.69 -2.13 191 -137 0385 -0.71  0.72 -037 0.24
4 -10.14  3.67 -856 2.19 384 169  -333 091 -1.47 0.68 -097 0.25
Phase2: 2nd stage
0 =738  2.05 -1333 452 -026  1.00 -220 1.67 -020 029 -1.03 0.59
2 -8.63 194 -1050 5.08 -026 112 -145 219 -025 030 -0.69 0.78
4 -850 243 -10.83 3.26 1.68 1.90 -1.63 2.03 023 051 -0.76 0.72
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Figure 3-8 Mean fasting plasma glucose and insulin and HOMA-IR changes from
baseline by the two experimental diets.
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Table 3-14a Mean fasting plasma glucose and insulin and HOMA-IR changes from baseline
by the two experimental diets (all participants).

Glucose Insulin HOMA-IR
DASH (n=32) R'C(ig;f S pasn (n=32) R'ng;;)ASH DASH (n=32) R'ng;;)ASH
(weeks) Mean SE Mean SE Mean SE Mean  SE Mean SE Mean SE
(mg/dl) (mg/dl) (U/ml) (nU/ml)
0 0 0 0 0 0 0 0 0 0 0 0 0
2 -1.72 131 -1.19 114 -1.66 0.58 -1.41 0.73 -0.51 020 -043 0.25
4 -3.53 155 -3.69 138 -1.13 073 -1.63 0.79 -046 025 -0.55 0.27

Table 3-14b Mean fasting plasma glucose and insulin and HOM A-IR changes from baseline
by the two experimental diets (participants with normal baseline fasting plasma glucose).

Glucose Insulin HOMA-IR
DASH (n=8) R'C(}IIISI?;\ S pasH(eg) R'CZSI?)A T DasH (8) R'ngl?)‘*SH
(weeks) Mean SE  Mean  SE Mean SE Mean  SE Mean SE Mean SE
(mg/dI) (mg/dI) (uU/m) (WU/ml)
0 0 0 0 0 0 0 0 0 0 0 0 0
2 250 235 -082 1.68 -1.18 082 -1.05 0.82 -025 022 -024 0.17
4 000 141 -145 185 -0.61 .13 -1.10 1.2 -0.17 027 -0.26 0.23

Table 3-14c Mean fasting plasma glucose and insulin and HOMA-IR changes from baseline

by the two experimental diets (participants abnormal baseline fasting plasma glucose).

Glucose Insulin HOMA-IR
DASH(n=24) R CESZ?)A SH DASH(n=24) R CESZIID)A SH DASH(n=24) R Cg(:)zll))A SH
(weeks) Mean SE Mean  SE Mean SE Mean  SE Mean SE Mean SE
0 0 0 0 0 0 0 0 0 0 0 0 0
2 -3.13 147 -1.38  1.52 -1.82 0.73  -1.60 1.04 -0.60 025 -0.52 0.38
4 471 197 -486 1.85 -1.31 0.90 -191 1.10 -0.55 032 -0.70 0.40

74



Table 3-15 Mean fasting plasma glucose and insulin and HOMA-IR changes from baseline
by the two experimental diets (participants with complete data)

Glucose Insulin HOMA-IR
DASH (n=28) R'Cg:;;f S pasn (n=28) R'CESZIQ;*SH DASH (n=28) R'CEISZE)ASH
(weeks) Mean SE  Mean SE Mean SE Mean  SE Mean SE Mean SE
(mg/d) (mg/d) (LU/mi) (WU/ml)
0 0 0 0 0 0 0 0 0 0 0 0 0
2 -193 137 -1.04 1.28 -1.64 059  -1.64 0.82 -0.52 020 -0.48 0.29
4 -336 164 -382 1.56 -090 076  -2.00 0.84 -0.36 025 -0.64 0.30

Table 3-16 Mean fasting plasma glucose and insulin and HOMA-IR changes from baseline
by the two experimental diets (participants in the 1st stage)

Glucose Insulin HOMA-IR
DASH (n=17) R'Cgl:];? S pAsH@17) R'CESIS)A N DAsH@17) R'nglgf‘SH
(weeks) Mean SE  Mean  SE Mean SE Mean  SE Mean SE Mean SE
(mg/dD (mg/d) (uU/ml) (wU/ml)
0 0 0 0 0 0 0 0 0 0 0 0 0
2 265 222 279 145 189 092 -239  1.04 -0.60 033 -0.77 037
4 629 232 -568 196 222 084 =259 119 -0.85 033 -0.89 042
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Table 3-17 Mean fasting plasma glucose and insulin and HOMA-IR change from baseline after four weeks dietary intervention
by the two experimental diets.

Mean (SE) Change From Baseline by Diet
DASH Reduced CHO DASH p-value
No. Mean SE p-value No. Mean SE p-value between diet

Glucose, mg/dl
First stage 17 -6.29 232 0.0154 19  -5.68 1.96  0.0096 0.84
All participants 32 -3.53 1.55 0.0299 32 -3.69 1.38  0.0122 0.94
Normal fasting glucose 8 0.00 1.41 1.0000 11 -1.45 1.85 0.4501 0.57
Pre-diabetes 24 -4.71 1.97 0.03 21 -4.86 1.85  0.0146 0.96
Participants with complete data 28  -3.36 1.64  0.0505 28 -3.82 1.56  0.0213 0.85
Pre-DM and pre-HT and HT 19  -4.53 228 0.0621 16  -4.56 223 0.0713 0.99
Insulin, pU/ml
First stage 17 -2.22 0.84 0.02 19 -2.59 1.19  0.0437 0.81
All participants 32 -1.13 0.73  0.1287 32 -1.63 0.79  0.0483 0.65
Normal fasting glucose 8 -0.61 1.13  0.6031 11 -1.10 1.02  0.3081 0.76
Pre-diabetes 24 -1.31 0.90  0.1608 21 -1.91 1.10  0.0968 0.67
Participants with complete data 28  -0.90 0.76  0.2416 28 -2.00 0.84  0.0251 0.20
Pre-DM and pre-HT and HT 19  -1.61 1.12  0.1676 16 -2.02 1.40  0.1691 0.82
HOMA-IR
First stage 17 -0.85 0.33  0.0201 19 -0.89 0.42  0.0505 0.94
All participants 32 -0.46 0.25  0.0737 32 -0.55 0.27  0.0545 0.81
Normal fasting glucose 8 -0.17 0.27  0.5514 11 -0.26 0.23  0.2871 0.81
Pre-diabetes 24 -0.55 0.32  0.0943 21 -0.70 0.40  0.0954 0.77
Participants with complete data 28  -0.36 0.25  0.1651 28 -0.64 0.30  0.0440 0.36
Pre-DM and pre-HT and HT 19  -0.65 0.39 0.1154 16 -0.76 0.52  0.1652 0.87
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Figure 3-9 Mean blood lipids change from the first baseline by study phases, study

stages, and the two experimental diets.
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Figure 3-9 Mean blood lipids change from the first baseline by study phases, study

stages, and the two experimental diets (continue).
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Table 3-18 Mean blood lipids changes from the first baseline by study phases, study stages, and the two experimental diets.

TC TG HDL-C LDL-C
DASH R-CHO DASH R-CHO DASH R-CHO DASH R-CHO
DASH DASH DASH DASH
(weeks) Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE
(mg/dl) (mg/d) (mg/dl) (mg/dD) (mg/dD) (mg/dl) (mg/dD) (mg/dl)

Phasel: 1st stage

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 -21.60 898 -25.50 10.07 -26.90 1848 -49.90 33.59 -1.60 0.58 -2.50 2.01 -6.60 5.64 -1.90 7.12

4 -22.30 9.18 -31.80 10.65 -27.80 2453 -10.40 21.68 -1.90 090 -490 1.31 -8.40 4.69 -17.30 8.65
Phasel: 2nd stage

0 414 1752 -271 10.16 -1.29  21.16 -28.14 22.73 -243 205 243 1.53 8.40 11.05 2.43 9.10

2 -7.29 13.58 -21.29 9.71 -12.14 1642 -67.29 33.32 -1.86 124 143 238 -1.43 8.73 -7.31 10.86

4 -6.29 11.56 -31.14 10.84 7.14 2239  -36.71 26.50 -2.00 156 257 1.78 -4.14 9.58 -2443 6.74
Phase2: 1st stage

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 -23.86 6.83 -13.67 4.88 -40.29  8.82  -33.56 7.85 -3.29 279 -222 0.83 -13.43  5.06 -6.00 4.33

4 -3429 398 -27.78 3.84 -36.29 20.09 -34.56 9.19 -7.14 299 -456 1.33 -22.00 486 -15.78  3.21
Phase2: 2nd stage

0 -16.75 840 -29.83 6.04 -9.38 9.02 1433 30.08 -5.88 1.61 -3.67 5.05 -5.38 7.52  -25.00 7.59

2 -8.88 494 -3733 6.30 -10.50  8.79  -27.33 16.30 -6.75 0.80 -8.83 4.96 -2.75 5,56  -21.50 4.02

4 -18.38 429 -46.83 9.66 2338 38.86 -25.17 13.59 -7.25 232 -6.50 5.63 -12.00 736  -30.83 9.43
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Figure 3-10 Mean blood lipids changes from baseline by the two experimental diets.
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Table 3-19 Mean blood lipids changes from baseline by the two experimental diets (all participants).

TC TG HDL-C LDL-C
R-CHO DASH R-CHO DASH R-CHO DASH R-CHO DASH
DASH (n=32) (=32) DASH (n=32) (1=32) DASH (n=32) (1=32) DASH (n=32) (1=32)
(weeks) Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE
(mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl)
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 -12.50 431 -17.28 445 -19.88 745 -4141 13.17 -1.31 083 -2.59 0.94 -6.49 2.85 -3.76 4.11
4 -17.16 430 -27.16 4.28 -6.59 14.70 -22.25 8.82 -2.41 1.00 -3.31 0.96 -11.84 3.36 -16.81 4.24
HDL-C/TC LDL-C/TC
R-CHO DASH R-CHO DASH
DASH (n=32) (=32) DASH (n=32) (1=32)
(weeks) Mean SE  Mean SE Mean SE Mean SE
0 0 0 0 0 0 0 0 0

2 0.0086 0.0060 0.0081 0.0077
4 0.0088 0.0055 0.0199 0.0050

0.0057 0.0078 0.0355 0.0130
-0.0057 -0.0009 -0.0009 0.0115
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Table 3-20 Mean blood lipids change from baseline after four weeks dietary intervention by the two experimental diets

Mean (SE) Change From Baseline by Diet

DASH Reduced CHO DASH p-value
No. Mean SE p-value No. Mean SE p-value between diet

Cholesterol, mg/dl

Total 32 -17.16 4.30 0.0004 32 -27.16 4.28 <0.0001 0.10

HDL 32 241 1.00 0.0229 32  -331 0.96 0.0017 0.52

LDL 32 -11.84 3.36 0.0014 32 -16.81 4.24 0.0004 0.36
HDL/TC ratio 32 0.0088 0.0055  0.1192 32 0.0199 0.0050  0.0004 0.14
LDL/TC ratio 32 -0.0057  -0.0009 0.6777 32 -0.0009 0.0115  0.9368 0.79

Triglycerides, mg/dl 32 -6.59 1470 0.6569 32 2225 882  0.017 0.37
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Table 3-21 Mean urinary electrolyte/ creatinine ratio change from the first baseline
by study phases, study stages, and the two experimental diets

Na/Cre. K/Cre. Mg/Cre.
R-CHO R-CHO R-CHO
DASH DASH DASH DASH DASH DASH
Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE
(weeks) (mmol/ (mmol/ (mmol/ (mmol/ (mmol/ (mmol/
mmol) mmol) mmol) mmol) mmol) mmol)
Phasel: 1st stage
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00
2 -334 164 -393 152 1.04 0.33 1.04  0.52 0.07 0.07 021 0.08
4 -1.89 151 -430 1.81 1.11 0.52 0.91 0.24 0.03 0.08 0.10 0.12
Phasel: 2nd stage
0 1.6l 317 142 218 0.25 0.58 -0.11  0.52 0.09 0.18 0.08 0.08
2 -1.25 340 -357  1.09 1.94 0.37 0.84  0.20 052 022 091 030
4 -488 214 -147 191 1.72 0.52 237 0.77 049 0.15 0.75 0.21
Phase2: 1st stage
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00
2 -4.57 237 530 1.74 1.83 0.71 1.37 048 0.22 0.17 0.00 0.09
4 -1.27 334 294  2.00 1.14 0.28 093 044 0.03 023 -0.03 0.13
Phase2: 2nd stage
0 569 477 073 3.69 1.34 0.48 0.40  0.67 -0.12  0.08 -0.35 0.17
2 -1.56  1.60 341 424 1.56 0.39 1.81 0.33 0.10 0.07 031 0.12
4 -1.68 413 148  5.25 1.60 0.68 1.56  0.69 0.02 0.18 0.11 0.21
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Figure 3-11 Mean urinary electrolyte/ creatinine ratio changes from baseline by
the two experimental diets.
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Table 3-22 Mean urinary electrolyte/ creatinine ratio change from baseline by the two experimental diets (all participants)

Na/Cre. K/Cre. Mg/Cre.
DASH R-CHO DASH DASH R-CHO DASH DASH R-CHO DASH
(weeks) Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 -4.48 1.40 -3.31 0.99 1.15 0.27 1.18 0.27 0.22 0.08 0.37 0.10
4 -3.99 1.37 -2.72 1.13 0.98 0.23 1.32 0.34 0.14 0.09 0.26 0.09

Table 3-23 Mean urine electrolytes change from baseline after four weeks dietary intervention by the two
experimental diets

Mean(SE) Change From Baseline by Diet

DASH Reduced CHO DASH p-value
No. Mean SE p-value No. Mean SE p-value between diet
Na/creatinine, mmol/mmol 32 -399 137 0.0065 32 -2.72 1.13 0.0229 0.48
K/creatinine, mmol/mmol 32 098 023 0.0002 32 132 034 0.0006 0.42
Mg/creatinine, mmol/mmol 32 0.14 009 o0.1401 32 026 0.09 0.0081 0.34
K/Na 32 029 0.06 <.0001 32 026 0.07 0.0014 0.75

Mg/Na 32 006 0.01 0.0004 32 005 0.0l 0.0007 0.72

85



Table 3-24 Comparison of Taiwan and other DASH or R-CHO DASH trial.

. Proportion of tatal energy intake(%) Results(change from baseline)
Study  Subject Baseline
Study . Age SBP/DBP Weeks : SBP DBP Chol. LDL-C HDL-C TG
d b
€si1gn  numoer (mmHg) Carb Fat Protein MUFA PUFA SFA (mmHg) (mmHg) (mg/dl) (mg/dl) (mg/dl) (me/dl)
Taiwan -7.9 -4.6
DASH ~ Ccrossover 32 455 125/83.6 4 55 27 18 8 12 7 (9.4)% (-7.8)* -17.6  -11.8 2.4 -6.6
USA
DASH parallel 151 44 131.2/85.1 8 55 27 18 13 8 6 -5.6 -3.1 -14.2 -11 -3.8 33
OmniHeart ccover 164 536 1312777 6 58 27 15 13 8 6 82 41 -124 -116 -14 0.1
DASH
Taiwan 51 26
R-CHO crossover 32 455 125/83.6 4 48 32 20 13 12 7 o : 272 -16.8 -33 -22.3
(-7.9)* (-5.1)*
DASH
OmniHeart
MUFA crossover 164 53.6 131.2/77 6 48 37 15 21 10 6 93 -4.8 -154  -13.1 -0.3 93
diet
OmniHeart
Protein crossover 164 53.6 131.2/77 6 48 27 25 13 8 6 9.5 5.2 -199 -14.2 -2.6 -16.4
diet

*First stage blood pressure change in Taiwan DASH diet or R-CHO DASH diet.
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Table 3-25 Power and required sample size for detecting significant blood pressure change from baseline after four weeks dietary
intervention.

Mean (SD) Change From Baseline by Diet

DASH Reduced CHO DASH Result between diet
Blood pressure, mmHg No. Mean SD Power* p’ No. Mean SD Power* ' Mean SD Power* p
Systolic
First stage 17 -935 641 1.00 4 19 -7.89 640 1.00 5 146 640 0.17 151
All participants 32 -791 632 100 5 32 -5.13 722 098 16 278 6.78 0.64 47
Normal blood pressure 5 -2.80 355 042 13 5 -550 917 027 22 270 695 0.14 52
Prehypertension and hypertension 27 -8.85 6.30 1.00 4 27 -506 7.01 096 15 3.80 6.66 0.84 24
Participants with complete data 28 -7.75 6.19 1.00 5 28 -495 736 095 17 2.80 934 036 87
Pre-DM and pre-HT and HT 19 -9.61 6.89 1.00 4 16 -569 624 095 9 392 6.60 0.74 22
Diastolic
First stage 17 -7.82 433 1.00 2 19 -505 5.61 098 10 277 505 0.67 26
All participants 32 -464 522 1.00 10 32 -263 599 070 41 2.02 561 053 61
Normal blood pressure 5 -130 256 020 31 5 -1.60 736 0.07 166 0.30 5.51 0.03 2646
Prehypertension and hypertension 27 -5.26 537 1.00 8 27 -2.81 584 0.71 34 244 561 0.62 41
Participants with complete data 28 -445 550 099 12 28 -2.32 624 0.50 57 2.13 927 023 149
Pre-DM and pre-HT and HT 19 -537 562 099 9 16 -3.56 640 0.60 25 1.81 599 026 86

Abbreviations: DM, diabetes; HT, hypertension.
*Mean blood pressure change's power. 0=0.05, two-side.
§Required numbers to achive 80% power.
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Table 3-26 Power and required sample size for detecting significant fasting plasma glucose change from baseline after four weeks dietary
intervention.

Mean (SD) Change From Baseline by Diet

DASH Reduced CHO DASH Result between diet
No. Mean SD Power* p No. Mean SD Power* o Mean SD Power* p

Glucose, mg/dl
First stage 17 -629 9.57 077 18 19 -568 856 0.83 18 0.61 9.05 0.05 1726
All participants 32 -353 878 0.62 48 32 -3.69 783 0.76 35 0.16 832 0.03 21199

Normal fasting glucose 8 0.00 4.00 0.02 - 11 -145 6.14 0.12 140 145 536 0.14 107

Pre-diabetes 24 -471 9.65 0.67 33 21 -486 849 0.75 24 0.15 9.13 0.03 29045
Participants with complete data 28 -3.36 8.68 0.53 52 28 -3.82 827 0.69 37 046 13.01 0.04 6271
Pre-DM and pre-HT and HT 19 -453 994 0.51 38 16 -456 940 049 33 0.04 9.69 0.03 460091

Abbreviations: DM, diabetes; HT, hypertension.
*Mean fasting plasma glucose and insulin and HOMA-IR change's power. a=0.05, two-side.
§Required numbers to achive 80% power.
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Table 3-27 Participants compliance during the intervention.

DASH diet group (n=32)

Nutrients
Additional food intake ~ Unconsumed foods Departure form experimental diet*
mean % mean % mean %

Kcal 5.39 0.28 2.49 0.13 2.90 0.15
Protein (g) 0.17 0.19 0.11 0.12 0.06 0.07
Fat (g) 0.15 0.26 0.09 0.15 0.06 0.11
CHO (g) 0.85 0.31 0.33 0.12 0.52 0.19
Ca (mg) 1.32 0.11 1.93 0.17 -0.61 -0.05
chol. (mg) 1.08 0.74 0.07 0.05 1.01 0.69
Na (mg) 13.91 0.49 3.90 0.14 10.01 0.36
Mg (mg) 9.79 2.08 0.75 0.16 9.04 1.93
K (mg) 5.51 0.12 5.14 0.12 0.37 0.01
SFA (mg) 58.05 0.45 14.72 0.11 43.33 0.33
MUFA (mg 37.62 0.22 28.47 0.16 9.15 0.05
PUFA (mg) 33.12 0.14 46.26 0.19 -13.14 -0.06
Fiber (g) 0.16 0.54 0.04 0.15 0.11 0.39
* Additional food intake — unconsumed foods

%: Compared with experimental diet’s nutrients

Reduced carbohydrate DASH diet group (n=32)

Nutrients
Additional food intake ~ Unconsumed foods Departure form experimental diet*
mean % mean % mean %

Kcal 5.83 0.31 2.37 0.13 3.46 0.18
Protein (g) 0.17 0.18 0.10 0.11 0.07 0.07
Fat (g) 0.14 0.21 0.09 0.13 0.05 0.07
CHO (g) 1.01 0.45 0.30 0.13 0.70 0.31
Ca (mg) 1.23 0.11 1.31 0.12 -0.08 -0.01
chol. (mg) 0.42 0.30 0.13 0.09 0.29 0.21
Na (mg) 33.89 1.25 3.46 0.13 30.43 1.12
Mg (mg) 0.59 0.13 0.52 0.12 0.07 0.02
K (mg) 6.18 0.14 3.89 0.09 2.28 0.05
SFA (mg) 62.57 0.50 11.41 0.09 51.16 0.41
MUFA (mg 45.99 0.17 39.65 0.15 6.35 0.02
PUFA (mg) 27.85 0.12 37.81 0.16 -9.96 -0.04
Fiber (g) 0.05 0.19 0.03 0.11 0.02 0.08

* Additional food intake — unconsumed foods
%: Compared with experimental diet’s nutrients
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