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ABSTRACT

Objective: to investigate the impact and safety of Chinese Modified
Dietary Approaches to Stop Hypertension (CM-DASH) combined with
sodium-restricted formula salts on home blood pressure monitoring
(HBPM) in patients with hypertension and type 2 diabetes.

Design: employing a semi-open randomized, controlled, single-blind
trial, patients were allocated into four groups—Group A (control),
Group B (52 % salt), Group C (23 % salt), and Group D (meal packs)—
for an eight-week dietary intervention. Throughout the intervention,
patients self-measured their blood pressure daily and were followed
up weekly. Additionally, 24-hour urine was performed at baseline,
week 4, and the end of the intervention.

Results: of the 132 initial participants, only two were lost to follow-
up. Following an 8-week intervention, blood pressure exhibited a
downward trend across all four subject groups (p < 0.05). Both HSBP
and HDBP exhibited a more pronounced decrease in group B
compared to group A. HSBP decreased the most in group D (-13.06,
95 % ClI: -18.84 to 7.64, p < 0.001). The 24-hour urinary Na/K ratios
significantly dropped in low-sodium salt participants (p < 0.001).
Nevertheless, the differences between the groups were not
statistically significant. No serious adverse events were reported
throughout the trial.

Conclusions: this study's preliminary findings indicate that the CM-
DASH dietary pattern combined with 23 % and 52 % sodium-limited
formula salts has a beneficial effect on home blood pressure in

hypertensive and type 2 diabetes patients. Additionally, it improves



patients’ urinary sodium and potassium levels and demonstrates

safety. However, more studies are needed for validation.

Keywords: Hypertension. Type 2 diabetes. DASH. 23 % sodium-
restricted formula salts. 52 % sodium-restricted formula salts. Home

blood pressure.

RESUMEN

Objetivo: investigar el impacto y la seguridad de los Enfoques
Dietéticos Modificados Chinos para Detener la Hipertensiéon (CM-
DASH) combinados con sales de férmula con restriccion de sodio en la
monitorizacion domiciliaria de la presiéon arterial (MAPA) en pacientes
con hipertensidén y diabetes de tipo 2.

Diseno: empleando un ensayo semiabierto aleatorizado, controlado y
a ciegas simple, los pacientes fueron asignados a cuatro grupos -
Grupo A (control), Grupo B (52 % de sal), Grupo C (23 % de sal) y
Grupo D (paquetes de comida)- para una intervenciéon dietética de
ocho semanas. A lo largo de la intervencion, los pacientes se midieron
diariamente la tensién arterial y se les hizo un seguimiento semanal.
Ademas, se realizaron analisis de orina de 24 horas al inicio, en la
semana 4 y al final de la intervencion.

Resultados: de los 132 participantes iniciales, solo dos se perdieron
durante el seguimiento. Tras una intervencién de 8 semanas, la
presién arterial mostré una tendencia descendente en los cuatro
grupos de sujetos (p < 0,05). Tanto la HSBP como la HDBP mostraron
una disminucién mas pronunciada en el grupo B en comparacién con
el grupo A. La HSBP disminuyé mas en el grupo D (-13,06; IC 95 %: -
18,84 to 7,64; p < 0,001). Los cocientes Na/K urinarios de 24 horas



disminuyeron significativamente en los participantes con bajo
contenido en sal sédica (p < 0,001). No obstante, las diferencias entre
los grupos no fueron estadisticamente significativas. No se notificaron
acontecimientos adversos graves a lo largo del ensayo.

Conclusiones: los hallazgos preliminares de este estudio indican que
el patron dietético CM-DASH combinado con sales de férmula
limitadas en sodio al 23 % y al 52 % tiene un efecto beneficioso sobre
la presién arterial domiciliaria en pacientes hipertensos y con
diabetes tipo 2. Ademds, mejora los niveles urinarios de sodio y
potasio de los pacientes y demuestra seguridad. Sin embargo, se

necesitan mas estudios para su validacion.

Palabras clave: Hipertension. Diabetes de tipo 2. DASH. Sales de
féormula con un 23 % de restriccion de sodio. Sales de formula con un

52 % de restriccién de sodio. Tensiéon arterial domiciliaria.

INTRODUCTION

Hypertension and diabetes are prevalent chronic non-communicable
diseases and often coexist owing to shared etiologic factors and risk
factors (1). The frequency of their co-occurrence escalates with age
(2). A cross-sectional survey conducted in China revealed that up to
72 % of Chinese patients with type 2 diabetes also have hypertension
(3). The coexistence of hypertension with type 2 diabetes not only
increases the risk of cardiovascular disease and chronic kidney
disease (2) but also quadruples the risk of mortality (4). Furthermore,
hypertensive patients with type 2 diabetes are frequently classified as

having refractory hypertension (5). Remarkably, both diseases are



strongly associated with lifestyle. Diets high in sodium (mainly sodium
chloride) and low in potassium are essential contributors to elevated
blood pressure (6), making the reduction of sodium intake particularly
important for blood pressure control (7).

The Dietary Approaches to Stop Hypertension (DASH) is widely
recognized for its effectiveness in reducing blood pressure and
emphasizes the consumption of foods rich in magnesium, potassium,
calcium, and dietary fiber, and stipulates that daily NaCl intake should
be controlled below 2.4 g (8). However, the average daily salt intake
for most adults globally exceeds 6 g, and it often surpasses 12 g in
regions like East Asia and Europe. The low-sodium salts currently
available on the market typically contain approximately 70 % NaCl,
presenting challenges in reducing salt intake without altering dietary
habits (9,10). In addition, the direct replication of DASH recipes is
impractical due to the differing dietary structures and habits between
Eastern and Western populations. To better align with the dietary
preferences of the Chinese population, we modified the original DASH
diet, thereby developing the Chinese modified dietary approaches to
stop hypertension (CM-DASH) diet. We combined this modified diet
with sodium-restricted salt formulations containing 23 % and 52 %
sodium chloride, respectively, and applied them to clinical trials.
Home blood pressure monitoring (HBPM) plays a significant role in the
diagnosis, treatment adjustment, and long-term follow-up of
hypertension (11). It is also can identify white-coat and occult
hypertensive patients (12). It can also identify patients with white-
coat and occult hypertension. HBPM is more closely associated with
target organ damage and cardiovascular prognosis than office blood
pressure (OBP). It predicts the risk of cardiovascular disease with

greater accuracy and serves as a reliable indicator of cardiovascular



disease risk factors (13,14). Additionally, there is a substantial
predictive value for morbidity and mortality in patients with diabetes
(15), which enhances hypertension control and boosts patient
adherence to treatment (16).

This study employed the CM-DASH dietary pattern in combination
with sodium-restricted formula salts containing 23 % and 52 %
sodium chloride. The objective was to investigate the efficacy and
safety of this dietary intervention in reducing Home blood pressure

with hypertension combined with type 2 diabetes.

MATERIALS AND METHODS
Sample size
Based on pre-trial data, it was estimated that 30-40 cases were

needed in each group (17,18), totaling approximately 120-150 cases.

Participants

The trial was conducted in Chongqing, China, from July to December
2021. Eligible participants were selected from the Resident Chronic
Disease Management Systems of two community health centers.
Inclusion exclusion criteria were consistent with the previously
published article (19).

The study protocol was approved by the Ethics Committee of of
Chongqing Medical University (approval date: 07/28/2020). All
participants and their families provided written informed consent

before enrollment in the trial.

Study design
This study used a randomized, controlled, single-blind trial with a
semi-open design.

There were 132 participants, and two cases were lost to follow-up.



The participants were allocated into four groups: Group A (CM-DASH
diet + common salt, n = 34); Group B (CM-DASH diet + 52% sodium-
restricted formula salt, n = 30); Group C (CM-DASH diet + 23 %
sodium-restricted formula salt, n = 33); and Group D (CM-DASH
Nutrition Dietary Pack + 23 % sodium-restricted formula salt, n = 33).
Salt consumption was maintained at 5 g/day per capita in all groups,
aligning with WHO-recommended salt standards.

After completion of the baseline questionnaire and physical
examination, the eight-week dietary intervention was initiated. There
was a DASH diet adaptation phase (salt + CM-DASH diet recipes) in
weeks 1 and 2, a centralized feeding phase (meals served in the
hospital cafeteria) in weeks 3 and 4, and a home health care phase
(salt + CM-DASH diet recipes) in weeks 5 through 8. Throughout the
intervention, participants monitored and recorded blood pressure
daily at home; weekly follow-up visits were conducted to collect home
blood pressure and adverse events, and trial salt was distributed.
Participants' adherence to salt intake and dietary guidelines was also
reinforced. Questionnaires and physical examinations were repeated
at week 4 and the end of the intervention. Previously published article
has exhaustively addressed the specifics of different sodium-

restricted formula salts with CM-DASH recipes (19).

Meal packs

Dietary packs (CM-DASH Nutritional Dietary Pack, produced by
Chongqging Shanshun Biotechnology Co., Ltd. and implementing
product standard GB/T29603, Food Production License No.:
SC12450023228393) dietary treatment of type 2 diabetes and
hypertension. According to the dietary structure and eating habits of

Chinese people, combined with hypertension, diabetes dietary



therapy principles, Chinese medicine treatment methods, and modern
hypertension, diabetes nutritional medicine is formulated. Mixed
grains and homogenised diets are used as the core of nutritional
intervention. It includes CM-DASH Homogenized Meal Solid Drink, CM-
DASH Solid Drink (Normal Companion), and CM-DASH Eight Treasures
Rice. Details of the ingredients are shown in table I.

Breakfast in the meal pack group consisted of a CM-DASH
homogenised dietary solid drink, drink mate and an egg. The CM-
DASH Eight Treasures Rice replaced the main meal of the CM-DASH
diet at lunch and dinner. The meal pack group was richer in dietary
fibore compared to the other three groups. Specifically, 7.486 g of
dietary fibre was found in each 100 g of CM-DASH Eight Treasures
Rice. In comparison, the traditional staple food combination consisting
of 45 g of rice, 10 g of corn grits and 10 g of red beans contained only

1.5 g of dietary fibre.

Home blood pressure measurement

Following health education on HBPM, patients self-monitored their
blood pressure at home using a standardized sphygmomanometer.
The measurement protocol was as follows: 1) Measurements were
taken twice daily: in the morning after urination and before taking
antihypertensive medication, between 6:00-10:00, and between 6:00-
10:00 p.m.; 2) Participants were advised to avoid smoking, coffee,
and exercise for half an hour before measurement and to sit still for
5 minutes after the measurement; 3) When measuring blood
pressure, participants were asked to restrict talking, not move the
limbs, keep quiet, and repeat the measurement 3 times at intervals of
1-2 min in a state of rest to record the results of each blood pressure

measurement, and to take the average value of the last 2 times as



the blood pressure measurement value; and 4) The weekly blood
pressure average excluded the first day's measurement, with the
average of the remaining six days calculated as the average blood

pressure for the week.

Quality control

The following measures were undertaken to ensure quality control: 1)
scientifically rigorous research program design; 2) professional
training for investigators to standardize methods and standards; 3)
before the start of the trial, the patients' sphygmomanometers were
checked to comply with national standards, the cuffs were checked to
be of the right size, and the patients were trained in 1-to-1 blood
pressure measurement; 4) during follow-up visits, standardization of
blood pressure measurement by patients was checked; weekly health
education on salt consumption and standardized blood pressure
measurement was performed; 5) patients were required to record the
consumption of food during the trial other than that provided by the
investigator; 6) the investigator repeatedly reminded and requested
the patients to eat out < 3 times/week (or < 1 day/week) during the
follow-up visit and to record the instances of eating out; 7) the
ingredients and use of salt in the cafeteria were recorded in detail; a
record sheet for the distribution of salt and recipes and a record sheet
for the use of daily ingredients and condiments was filled out; and 8)
uniform and standardized containers for condiments were provided to

reduce weighing errors.

Statistical analysis

The Shapiro-Wilk test was used to test the normality of the data, and
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Levene’'s test was used to test the data’s homogeneity of variance.
Normally distributed continuous variables are expressed as the mean
+ standard deviation; skewed continuous variables are expressed as
the median and interquartile range. Categorical variables are
expressed as counts and percentages using the Chi-square test or
Fisher’s precision probability test.

Intra-and inter-group comparisons were performed using the paired t-
test and one-way analysis of variance. Changes in trends in home
blood pressure were analyzed using a generalized estimating
equation and adjusted for the variables. All statistical analyses were
performed using SPSS 27.0 (IBM, Armonk, NY, USA) statistical
software, and the tests were two-sided, with differences considered

statistically significant at p < 0.05.

RESULTS

Demographic characteristics

In this study, 132 patients with hypertension combined with type
2 diabetes were enrolled; two cases with a lapse rate of 1.5 % were
withdrawn from the trial owing to work schedules away from home
and personal medical reasons (back pain and inability to walk),
respectively. There were no statistically significant differences in

general demographic characteristics except for age (Table Il).

Home blood pressure changes

Compared to baseline values, participants in all four groups exhibited
a trend towards reduced HSBP and HDBP at the end of the
intervention. Specifically, HSBP decreased by 8.46 mmHg (p = 0.004)
in Group A, 11.09 mmHg (p = 0.004) in Group B, and by 5.36 mmHg
(p = 0.043) and 13.06 mmHg (p = 0.001) in Groups C and D,
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respectively; notably, Group D demonstrated the most significant
reduction in HSBP. However, no statistically significant differences
were observed in the rate of decrease among the groups (Table Ili;
Fig. 1).

Regarding HDBP, Group A experienced a decrease of 4.88 mmHg (p =
0.009), Group B showed a reduction of 5.13 mmHg (p = 0.038), while
Groups C and D recorded decreases of 3.42 mmHg (p = 0.016) and
3.56 mmHg (p = 0.013), respectively; with Group B exhibiting the
greatest decline in HDBP as well. Consistent with findings for HSBP,
there were no statistically significant differences noted in the decline

for HDBP between the groups (Table IV; Fig. 2).

Changes in urinary sodium and potassium intake over 24 h

At the end of the intervention, there was a trend of increasing 24-hour
urinary potassium and decreasing 24-hour urinary sodium in groups
B, C, and D. The 24-hour urine sodium/potassium ratio decreased
from baseline in all groups except Group A (p < 0.05). There was no
difference between the groups (Table V). No serious adverse events

occurred during the trial.

DISCUSSION

Studies have shown that patients following the DASH diet
experienced an average decrease in systolic and diastolic blood
pressure of 5.5 mmHg and 3.0 mmHg, respectively, compared to the
regular diet (21). In addition, combining reduced sodium intake with
the DASH diet was more effective in lowering blood pressure than the
DASH diet alone (22). The CM-DASH diet differed from the original in
containing lower total energy (DASH: 2,100 kcal; CM-DASH:

1,600 kcal), less fat and cholesterol, and more protein and dietary
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fiore. HBPM has more excellent reliability and improves patient
compliance compared to office blood pressure (23). Based on these
insights, we conducted a study aimed at exploring the effects of
combining low-sodium salt containing 23 % and 52 % NaCl with the
CM-DASH diet on the effectiveness of home blood pressure control in
patients with hypertension combined with type 2 diabetes.

The findings of this study indicated that, after the intervention, both
HSBP and HDBP exhibited a decreasing trend across all four
participant groups. Specifically, in group A, HSBP and HDBP
decreased by 8.46 mmHg and 4.88 mmHg, respectively, whereas in
group B, these values decreased by 11.09 mmHg and 5.13 mmHg.
These results suggest that the use of 52 % low-sodium salt had a
significant positive impact on reducing blood pressure compared to
regular table salt. Group C exhibited a slightly less effective reduction
in blood pressure after the intervention compared to the first two
groups. This may be attributed to the lower sodium content of the
low-sodium salt utilized in Group C, which has a poorer taste relative
to 52 % low-sodium salt or regular table salt that contains higher
sodium levels. This palatability may hinder patients' long-term
adherence to this dietary modification. Group D, on the other hand,
showed the most prominent reduction in SBP. This may be because
the meal packs substitute some of the foods in the DASH dietary
pattern, which can achieve stricter intake standards and intervention
effects. Nonetheless, there was no statistically significant difference in
the short-term blood pressure-lowering effect among the four groups
of patients. This may be due to the limited sample size and the short
follow-up period of patients in each group. Consequently, more
extensive studies are warranted to draw more definitive conclusions.

In our study, OBP was also used as a monitoring method. The results
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likewise showed a decrease in the corresponding SBP and DBP in all
four groups of patients compared to baseline blood pressure, and the
reduction was more significant than that of Home blood pressure (19).
The possible reasons for this are as follows: (1) OBP is measured
using a uniform sphygmomanometer, whereas HBPM uses
sphygmomanometers purchased by the patients themselves, which
come in different models; (2) although the patients were trained in
blood pressure measurement, there may have been irregularities in
actual practice; (3) considering that the study population consisted of
mainly elderly patients, who may have needed assistance from family
members to carry out their blood pressure measurements, whereas
OBP was carried out by professional personnel performed, and
therefore its results may be more accurate. Despite the existence of
two different methods of blood pressure monitoring, their results both
suggest that dietary interventions have a positive impact on lowering
blood pressure.

Another significant finding of this study is that reducing sodium intake
resulted in significantly higher reductions in systolic blood pressure
than diastolic blood pressure in all groups. Studies have shown that,
compared to DBP, SBP is more strongly associated with
cardiovascular disease in the elderly. Aging is associated with
structural and functional changes in the vascular wall, leading to
increased arterial stiffness and increased SBP (24). A prospective
study in the United Kingdom noted a monotonic relationship between
SBP and the risk of cardiovascular disease in diabetic patients
between the ages of 60 and 90 years, i.e., the higher the level of SBP,
the higher the risk of cardiovascular disease (25). In patients with
type 2 diabetes, a clinical SBP of = 130 mmHg was associated with a

higher risk of cardiovascular disease mortality (26). Moreover, studies
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have further demonstrated that in hypertensive patients aged 60 to
80 years, keeping SBP strictly below 130 mmHg may provide
additional cardiovascular benefits (27). Reducing sodium intake leads
to a more pronounced change in SBP than in DBP, which helps to
reduce the risk of developing cardiovascular disease in patients with
hypertension and type 2 diabetes. However, further research is
needed to determine which formulated salt has the most significant
effect.

Global sodium consumption considerably exceeds recommended
levels (28), and lowering sodium intake diminishes the risk of
elevated blood pressure and the subsequent development of related
non-communicable diseases (29). Recent meta-analyses have shown
that reducing sodium intake has a negligible effect on blood pressure
in normotensive people (-1.14/4+0.01 mmHg in systolic/diastolic blood
pressure) but a significant reduction in hypertensive people (-5.71/-
2.87 mmHg in systolic/diastolic blood pressure) (30). Patients with
essential hypertension had substantial decreases in blood pressure
(9/5 mmHg lower systolic/diastolic blood pressure) following a
reduced sodium diet (31). In addition, a study in America showed that
reducing dietary sodium intake lowered blood pressure in most
middle-aged and older adults, independent of hypertension status
and antihypertensive medication use (32). Meanwhile, potassium can
increase vasoactivity and decrease blood pressure by reducing
vascular smooth muscle contraction (33). The 24-hour urine collection
is the gold standard for testing sodium and potassium intake. The
results of this study showed improvement in 24-hour urinary sodium
and potassium in four groups. At the end of the intervention, the 24-
hour urinary sodium was lower than the baseline in four groups. In

contrast, the 24-hour urinary potassium was higher than the baseline
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value in the 52 % salt group, the 23 % salt group, and the dietary
package group, indicating that short-term dietary interventions can
also achieve favourable health benefits. However, more studies are
needed to validate these preliminary findings further. The trial had no
serious adverse events during the intervention period.

Cardiovascular disease is one of the leading causes of death
worldwide, and reducing sodium intake is one of the key measures for
prevention (34). Low-sodium salt is effective in lowering blood
pressure and cardiovascular events, economical, safe, easy to
implement, and has significant cost-effectiveness (35,36). In
European and American countries, where the prevalence of
hypertension is high and salt intake is excessive, the promotion of
low-sodium salt and modified DASH diets may reduce the incidence of
blood pressure and cardiovascular disease and provide a basis for
policy development (37). In addition, in resource-limited countries,
simple dietary interventions, such as the promotion of low-sodium salt
and healthy diets, can be effective in improving public health.

There are several limitations to this study. First, the small sample size
of this study may have affected statistical efficacy, especially in
between-group comparisons where it was difficult to detect potential
differences adequately. In addition, the study was limited to a specific
population in Chongqing, China, which limits the generalisability of
the results. Future studies should expand the sample size and include
a more diverse group of subjects to enhance the extrapolation of the
results. Second, the short duration of the intervention allowed only
short-term antihypertensive effects and improvements in sodium and
potassium intake to be observed, making it difficult to determine
long-term persistence and stability. Future studies may extend the

duration of the intervention to assess long-term health benefits.
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Thirdly, the home blood pressure data relied on self-recording by the
subjects. Despite health education and regular follow-up, there may
still be measurement errors or irregularities in recording. Fourth, as
this study was a semi-open trial, the home diet phase did not allow for
strict control of patients' salt and sodium-containing condiment
intake. Finally, patients' blood pressure is affected by a variety of
factors, such as climate and mood. Future studies should incorporate
these variables to provide a more comprehensive and accurate

assessment.

CONCLUSIONS

This trial preliminarily demonstrated that the dietary intervention
involving the CM-DASH diet, combined with 23 % and 52 % sodium-
restricted formula salts, had a potentially positive effect on reducing
home blood pressure in patients with hypertension and type
2 diabetes. Furthermore, the intervention was effective in improving
urinary sodium and potassium levels among patients, indicating a
degree of safety. However, larger studies are necessary to validate
these preliminary findings further. Future research should aim to
increase sample sizes, extend follow-up periods, and explore the
specific effects of various sodium-restricted formula salts on home
blood pressure control to develop more effective dietary intervention
strategies for individuals suffering from hypertension and type

2 diabetes.
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Table I. CM-DASH Nutrition Dietary Pack

CM-DASH

homogenized CM-DASH CM-DASH eight
meal solid drink solid drink treasures rice
Nutrient content
(homogenized (normal (rice for mid-
meal for | companion) dinner)
breakfast)
Weight (g) 39 60 200
Energy (kcal) 119.74 171.36 722.26
Protein (g) 8.4 8.8 38.4
Fat (g) 1.5 2.7 14.4
Carbohydrates (g) | 17.7 27.5 118.8
Fiber (g) — — 14.97
Sodium (mgq) 20 26 10
Potassium (mg) — — —
Magnesium (mg) 60 — —
Calcium (mgq) 120 — —
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Table Il. Demographic characteristics

Group A Group B Group C Group D
Variables (control group, | (52 % salt | (23 % salt | (meal pack | p

n = 34) group, n = 30) group, n = 33) group, n = 33)
Age (y) 68.12 = 3.95 70.00 = 4.24 63.39 = 6.83 67.21 =£5.19 0.000*
Male (n, %) 16 (47.1) 11 (36.7) 17 (51.5) 16 (48.5) 0.670°
Salt intake (g/day) 8.19 = 3.35 9.00 = 2.51 9.08 = 3.43 8.40 = 3.97 0.647¢°
Smoking (n, %) 3(8.8) 1(3.3) 4 (12.1) 2 (6.1) 0.594¢
Drinking (n, %) 6 (17.6) 3(10.0) 5(15.2) 6 (18.2) 0.801°¢
Waist-to-hip ratio 0.92 = 0.05 0.92 = 0.05 0.90 = 0.06 0.91 = 0.06 0.623®
BMI, kg/m? 2496 = 2.12 25.34 = 3.09 2546 £ 2.94 2497 = 4.42 0.719®
Age of hypertension (y) 11.28 + 6.66 9.83 +7.11 10.23 £ 7.19 12.53 = 9.06 0.513¢®
Family history of hypertension (n, | 18 (60.0) 14 (53.8) 15 (51.7) 22 (81.5) 0.094°
%)
SBP, mmHg 136.15 * 15.39 139.72 + 15.89 133.00 = 14.48 135.70 = 13.71 0.363®
DBP, mmHg 79.81 = 7.90 79.07 = 8.89 77.97 = 7.48 77.42 = 8.27 0.630°
Statin therapy (n, %) 14 (41.2) 8 (26.7) 10 (30.3) 17 (51.5) 0.159°
Aspirin medication (n, %) 8 (23.5) 5(16.7) 6 (18.2) 8 (24.2) 0.840°
Age of diabetes (y) 8.18 = 6.04 10.40 = 7.61 10.56 *+ 8.40 12.27 = 7.67 0.179¢®
Family history of diabetes (n, %) 12 (35.3) 11 (36.7) 13 (40.6) 15 (48.4) 0.714°
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Fasting blood sugar (mmol/L) 8.20 = 2.18 8.64 = 1.85 9.18 + 2.92 8.97 = 2.24 0.345°

BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure. *One-way analysis of
variance. "Chi-square test. ‘Fisher’'s precision probability test. *There was difference between Group C and

Group A (p = 0.031), and there was difference between Group C and Group B (p = 0.001).
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Table Ill Changes in HSBP during the intervention period

Group B Group C Group D
Group A
(52 % salt group, n =| (23 % salt group, n = | (meal pack group, n =
(control group, n = 34) p
30) 33) 33)
HSBP | Change p* | HSBP | Change p* HSBP | Change p* HSBP | Change p*
136.1 139.7 133.0 135.7
Baseli 0.36
5=+ - - 2+ - - 0=+ - - 0=+ - -
ne 3
2.60 2.87 2.48 2.35
130.7 |-5.38 (- 135.2 | -4.51 (- 121.4 | -11.60 (- 122.4 | -13.27 (-
0.1 0.3 0.0 0.0 | 0.00
1w 7 x 13.42, 1+ 13.09, 0=x 18.19, - 3+ 19.71, -
90 03 01 01 52
3.43 2.66) 2.83 4.08) 2.87 5.01) 2.29 6.83)
130.3 |-5.82 (- 132.1 | -7.53 (- 126.5 |-6.47 (- 123.5 |-12.12 (-
0.0 0.0 0.0 0.0 | 0.09
2w 3+ 12.70, 9+ 16.04, 3+ 11.65, - 8 + 17.49, -
98 83 14 01 6
3.02 1.07) 2.79 0.98) 2.51 1.29) 1.96 6.74)
127.9 |-8.24 (- 130.8 |-8.85 (- 126.5 |-6.43 (- 122.4 | -13.22 (-
0.0 0.0 0.0 0.0 |0.11
3w 0+ 15.26, 7+ 16.92, 7+ 11.26, - 7+ 18.56, -
21 32 09 01 5
2.92 1.22) 2.48 0.77) 2.06 1.60) 2.02 7.89)
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127.6 | -8.54 (- 129.6 |-10.07 (- 124.8 | -8.16 (- 122.1 | -13.56 (-
0.0 0.0 0.0 0.0 | 0.08
4w 0= 14.88, - 5=+ 17.43, - 4 + 12.92, - 4 + 18.56, -
08 07 01 01 2
2.62 2.21) 2.12 2.70) 1.85 3.39) 2.05 8.56)
124.6 | -11.55 (- 128.7 |-11.01 (- 126.3 | -6.63 (- 121.5 |-14.16 (-
0.0 0.0 0.0 0.0 | 0.15
5w 0= 17.46, - 0= 18.51, - 7% 11.47, - 3% 19.81, -
00 04 07 01 7
2.29 5.64) 2.25 3.51) 2.02 1.78) 2.12 8.51)
125.7 |-10.39 (- 127.5 |-12.13 (- 127.4 | -5.53 (- 124.2 | -11.49 (-
0.0 0.0 0.0 0.0 | 0.49
6w 5=+ 16.57, - 9+ 18.95, - 7% 10.51, - 1= 17.28, -
01 00 29 01 4
2.32 4.22) 1.83 5.30) 1.93 0.55) 2.03 5.69)
125.8 | -10.31 (- 127.3 | -12.41 (- 126.7 | -6.22 (- 124.2 | -11.41 (-
0.0 0.0 0.0 0.0 | 0.62
7w 3% 16.21, - 1=+ 19.24, = 8 + 11.08, - 9+ 17.00, -
01 00 12 01 6
2.48 4.41) 2.13 5.58) 1.85 1.35) 2.00 5.82)
127.6 | -8.46 (- 128.6 | -11.09 (- 127.6 |-5.36 (- 122.6 |-13.06 (-
0.0 0.0 0.0 0.0 | 0.20
8w 9+ 14.27, - 3% 18.03, - 4 + 10.54, - 4 + 18.84, -
04 02 43 01 5
2.38 2.65) 1.93 4.14) 2.26 0.17) 1.86 7.64)

HSBP (m £ s); Change (MD, 95 % Cl). *Generalized estimating equation adjusted for age, gender, smoking,
drinking, family history of hypertension, age of hypertension, family history of diabetes, age of diabetes, waist-
to-hip ratio, body mass index, statin and aspirin therapy. ‘Comparison between groups. ®Group C vs. Group B, -

13.80 (-25.91 to -1.71) mmHg, p = 0.017; Group D vs. Group B, -12.78 (-24.69 to -0.87) mmHg, p = 0.029.
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Table IV. Changes in HDBP during the intervention period

Group B Group C Group D
Group A
(52 % salt group, n = | (23 % salt group, n = | (meal pack group, n =
(control group, n = 34) p'
30) 33) 33)
HDBP | Change p* HDBP | Change p* HDBP | Change p* HDBP | Change p*
Baseli | 79.81 79.07 77.97 77.42 0.63
ne +1.33 + 1.60 +1.28 +1.42 0
76.90 | -2.91 (- 0.13 | 76.92 | -2.14 (- 0.43 | 76.10 | -1.87 (- 0.15| 75.61 | -1.81 (- 0.29 | 0.94
1w
+ 158 | 6.74,0.92) | 7 +198 |7.53,3.24) |5 +1.84 | 4.46,0.71) | 6 +1.31 |5.22,1.59) |7 2
-3.69 (- -3.10 (-
76.12 0.02 | 75.96 | -3.10 (- 0.25 | 76.95 | -1.02 (- 0.36 | 74.32 0.01 | 0.65
2w 7.00, - 5.57, -
+1.44 9 +1.94 |8.45,2.24) |5 +1.63 | 3.23,1.20) | 8 +1.25 4 2
0.39) 0.63)
4.42 (- -3.52 (-
75.39 0.01 | 75.19 | -3.88 (- 0.15 | 76.55 | -1.41 (- 0.24 | 73.91 0.02 | 0.78
3w 7.98, - 6.51, -
+1.55 5 +1.86 | 9.15, 1.40) 0 +1.74 | 3.79,0.96) |2 +1.35 1 8
0.86) 0.53)
-3.84 (- -3.77 (-
75.97 0.03 | 74.01 | -5.06 (- 0.04 | 76.23 | -1.74 (- 0.08 | 73.65 0.00 | 0.57
4w 7.48, - 6.49, -
+1.47 9 +1.54 19.91,-0.20) |1 +142|3.68,0.21) (O +1.44 7 5
0.19) 1.05)
5w 74.87 | -4.94 (- 0.00 | 73.84 | -5.23 (- 0.04 | 74.89 | -3.08 (- 0.01 | 73.73 | -3.69 (- 0.01 | 0.74
+1.32 | 8.19, - 10.23, - 5.56, - 6.78, -
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1.70) 3 + 1.68 | 0.22) 1 +1.67 | 0.51) 9 +1.42 | 0.61) 9 6
-4.59 (- -6.32 (- -2.90 (-
75.22 0.00 | 72.75 0.01 | 75.07 0.03 | 74.78 | -2.64 (- 0.06 | 0.69
6w 7.92, 11.29, 5.59,
+ 1.33 7 + 1.56 3 + 1.60 4 +1.38 | 5.48,0.20) | 8 2
1.27) 1.35) 0.22)
-5.39 (- -5.66 (- -2.67 (- -2.95 (-
74.42 0.00 | 73.41 0.02 | 75.30 0.04 | 74.48 0.04 | 0.85
7w 9.14, 10.69, 5.24, 5.79, -
+1.35 5 +1.61 7 + 1.58 2 +1.35 2 8
1.64) 0.63) 0.09) 0.11)
-4.88 (- -3.42 (- -3.56 (-
74.93 0.00 | 73.94 |-5.13 (- 0.03 | 74.55 0.01 | 73.86 0.01 | 0.79
8w 8.53, 6.19, 6.36, -
+ 1.54 9 + 1.50 | 9.96,-0.29) | 8 + 1.68 6 +1.23 3 7
1.23) 0.65) 0.77)
HDBP (m = s); Change (MD, 95 % CI). *Generalized estimating equation adjusted for age, gender, smoking,

drinking, family history of hypertension, age of hypertension, family history of diabetes, age of diabetes, waist-

to-hip ratio, body mass index, statin and aspirin therapy. fComparison between group.
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Table V. Changes in 24-hour urinary sodium and potassium during the intervention period

Group A Group B Group C Group D
(control group, n = 34) (52 % salt group, n = 30) (23 % salt group, n = 33) (meal pack group, n = 33)
4 Interve 4™ | Interve 4 Interve 4 Interve p* | pt | p
Norm Base Base Base Base
wee | ntion P wee | ntion 14 wee ntion P wee | ntion 14
line line line line
Kk end up Kk end up k end up Kk end up
24h U 44.0 44.3 71.2
49.54 43.7 45.2 50.84 42.97
K* 8 + 4501 + | 0.2 7+ 5526 + | 0.0 55.80 £ | 0.3 5 + 5741+ | 0.0 | 0.6 [ 0.0 | 0.0
+ + + + +
(mmol/2 13.3 | 19.56 59 16.0 | 24.76 01 21.07 34 251 | 20.21 01 [94 |01 |82
24.11 18.27 22.67 | 17.19 23.07
4 h) 2 7 1
24h U 121. 104. 121.
143.7 129.13 153. 130.54 155.2 | 131.5 147.4 131.36
Na* 4 + 0.0 6 = 0.0 132.15 0.0 9+ 0.0 | 0.0 |01 |09
+ + + ok 1+ 1+ + +
(mmol/2 41.0 78 30.9 01 +64.85 | 42 52.1 70 |85 |15 | 98
58.34 54.17 43.01 52.97 58.55 | 45.71 74.44 67.50
4h) 7 6 5
3.29 | 2.85 4.07 | 2.53 3.93 | 2.77 365 | 185
24h U 3.09 + 0.1 2.67 + 0.0 247 + 0.0 2.36 + 0.0 |00 (09 |04
+ * * * * + + *
Na*/K* 1.23 27 1.40 01 0.98 01 1.05 01 |72 |26 |24
1.53 | 0.97 1.98 | 0.87 1.56 | 1.11 1.51 | 0.78

*Comparison between groups at baseline; "Comparison between groups at week 4; *Comparison between

groups after intervention.
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Figure 1. Changes in HSBP during the intervention period.
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Figure 2. Changes in HDBP during the intervention period.
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