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Abstract
Hypertension is among the leading global risks for premature death. As the risks sub-
stantially increase along with the elevated blood pressure, a small reduction of blood 
pressure could have prevented numerous cardiovascular events in general popula-
tion. Evidence has shown that dietary intervention is a cost-effective strategy that has 
been broadly advocated in the published guidelines. However, the implementation 
could be limited by different food cultures. This review details the mechanisms of 
each dietary intervention approach, evidence, and the implications in Asian popula-
tions, and the perspective of future research.

1  |  INTRODUC TION

Hypertension is a leading risk factor contributing to increased global 
disease burden and premature death.1 Regardless of the definition of 
hypertension, blood pressure (BP) is a continuous and independent 

variable for adverse cardiovascular events.2 The risk of cardiovascular 
diseases progressively increased throughout the range of both systolic 
and diastolic BP in all age groups, including the pre-hypertensive range 
(systolic BP of 120 to 139 mmHg and diastolic BP of 80 to 89 mmHg).3 
A small reduction of systolic or diastolic BP by lifestyle modification 
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could have a great impact on the numbers of adverse cardiovascular 
events prevented.4 Of all the lifestyle changes, dietary intervention 
plays a predominant role and has been advocated as an initial treatment 
for pre-hypertension and throughout all the stages of hypertension. 
Although dietary modifications have been universally recommended 
in the published guidelines, their mechanisms of action have not been 
reviewed and the implications may vary among different Asian popu-
lations. The purpose of this review article is to summarize the mecha-
nisms of action in each dietary approach, also the evidence and their 
applications in Asian populations.

2  |  DIETARY PAT TERNS

In the contemporary hypertension guidelines, there have been two 
types of recommendations on dietary intervention: dietary patterns 
and regulations relating to specific electrolyte intake. Considering 
that the effect of an individual nutrient may be too small to de-
tect, targeting the whole dietary patterns with synergic efficacy 
of lowering BP over individual nutrients have been advocated. The 
most well-established diets are the Dietary Approaches to Stop 
Hypertension (DASH) diet and Mediterranean diet. The DASH diet, 
a dietary pattern rich in fruits, vegetables, low-fat dairy foods, re-
duced amount of saturated fat, total fat, and cholesterol, has been 
proved to substantially reduce systolic BP by 11.4 mmHg and di-
astolic BP by 5.5 mmHg in hypertensive patients,5 whereas the 
Mediterranean diet, rich in fruits, vegetables, legumes, nuts, and 
olive oil with moderate intakes of fish, dairy, wine, and low intakes 
of meat, was shown to reduce systolic BP by 5.5 mmHg and diastolic 
BP of 1.7 mmHg compared with typical diet.6 Given that the imple-
mentation of Mediterranean diet may be limited by dietary cultures 
in different regions, the DASH-type dietary patterns are more rec-
ommended in both western and Asian guidelines as the integral part 
of lifestyle modifications (Table 1).

2.1  |  Mechanisms of action

The mechanisms of the BP-lowering effect of the DASH diet have been 
evaluated in previous studies. It has been previously demonstrated 
that DASH diet can provide potassium, magnesium, and calcium at lev-
els close to the 75th percentile of the United States consumption while 
maintaining sodium content similar to that of the control diet based on 
the analysis of the nutrient composition of the DASH diet.5 Despite the 
change of specific nutrient component, the available evidence does 
not indicate that any specific nutrient could be responsible for effects 
of the DASH diet on BP changes. In a sub-analysis of the randomized 
controlled DASH-Sodium trial, Akita and colleagues7 found that DASH 
diet steepens the pressure-natriuresis curve, suggesting a natriuretic 
action of the DASH diet. The natriuretic effect of the DASH diet has 
also been exemplified by its interaction with the renin-angiotensin 
system (RAS), resulting in increased plasma renin activity and aldos-
terone levels.8,9 In another randomized controlled study enrolling 20 

unmedicated hypertensive adults, DASH diet intervention was shown 
to be associated with increased nitic oxide bioavailability and reduced 
pulse wave velocity.10 Considering the complexity of the change in 
whole dietary pattern, the BP-lowering effect could result from mul-
tiple mechanisms and is hard to be explained by a single mechanism.

2.2  |  Evidence and application in Asia

However, the application of DASH diet in Asian countries may be 
limited by the large differences in dietary culture and taste pref-
erences. Modified DASH diet, tailored for Asian food culture but 
with the same nutrition composition as conventional DASH diet, 
has been shown to effectively reduce BP and is more acceptable 
by Asian populations (Table 2).11 It could be promoted as an alterna-
tive strategy in Asian countries, if more evidence supports. In addi-
tion to the DASH diet, some Asian dietary patterns have also been 
reported to lower the risk of hypertension. The frequency of spicy 
food consumption is inversely associated with the risk of hyperten-
sion in Chinese female adults.12 Curry food intake is correlated with 
the reduced serum levels of heavy metals, also the prevalence of 
hypertension in Koreans.13 However, their underlying mechanisms 
and whether the findings could be extrapolated to other popula-
tions warrant more investigation. Until further evidence supports, 
we suggest following the principles of the DASH diet as the main 
dietary pattern to reduce BP.

3  |  SODIUM RESTRIC TION

In addition to the dietary patterns, high dietary sodium intake is also 
associated with the development and progression of hypertension,14 
and such association is nonlinear and is more pronounced in persons 
consuming high-sodium diets, with hypertension, or older ages.15 
Meta-analysis has shown that every 100 mmol reduction in sodium 
(equivalent to 2.3 g sodium/day) is associated with a fall in systolic 
BP of 5.8 mmHg.16 It is noteworthy that the BP-lowering effect of 
salt restriction is on top of the healthy dietary pattern. The DASH-
Sodium trial demonstrated that combined dietary sodium restriction 
(<100 mmol/day; equivalent to 2.3 g sodium/day) and DASH diet 
substantially lowered BP more effectively than either alone.17 Salt 
restriction is therefore recommended in all published guidelines for 
preventing cardiovascular disease on top of the healthy dietary pat-
terns (Table 1).

3.1  |  Mechanisms of action

The mechanism of salt intake and elevated BP has been broadly 
discussed. Excessive sodium intake not only results in fluid reten-
tion, enhanced sympathetic activity, increased vasoconstriction, but 
also vascular, myocardial remodeling, and renal damages in the long 
run.18,19 Although sodium restriction lowers BP in a dose-response 
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relationship,17 there seems to be a discordant association between 
sodium intake, BP levels, and cardiovascular outcomes. Studies have 
observed that there is a J-shape association between sodium intake 
and risk of adverse cardiovascular events.20 Both high and low so-
dium intake are associated with increased mortality. Meta-analysis 
showed that low sodium intake (<100 mmol/day) is associated with 
increased renin activity, also the levels of aldosterone and catecho-
lamines.21 Reduction in sodium intake appears to activate the sym-
pathetic system with impairment of BP homeostasis in hypertensive 
patients.22 Low sodium diet also affects membrane sodium trans-
port in animal studies.22,23

3.2  |  Evidence and application in Asia

The significant BP-lowering effect of sodium restriction has been 
proved by randomized controlled trials in Asian populations 
(Table 2).24-28 Apart from the western guidelines that more strictly 
recommend <3.75 g to 5 g/day,29,30 the daily salt restriction is less-
ened to <6 g/day in Japanese, Korean, and Chinese guidelines for a 
higher average salt consumption in Asian populations (Table 1).31,32 
Monosodium glutamate, a flavor enhancer and one of the major 

source of salt intake in Chinese populations, is associated with the 
higher increase in BP.33 Thus, regulation on the additive of monoso-
dium glutamate may be a more prior way to advocate sodium restric-
tion in Asian countries. However, whether the recommendation of 
low sodium intake by current guideline panels is supported by robust 
evidence has been challenged recently.34 It should be noted that 
most guidelines do not recommend a lower limit for daily sodium in-
take except that Taiwan Society of Cardiology/Taiwan Hypertensive 
Society 2017 hypertension guideline suggests that the optimal daily 
sodium consumption should be at 2–4 g/day, with a lower limit of 
>2 g/day.35 In this clinical review, based upon observational stud-
ies, it may be more reasonable to suggest a population-level mean 
target of <5 g/day in populations with mean sodium intake of >5 g/
day, while awaiting the results of large randomized controlled trials 
determining the effects of sodium reduction on incidence of cardio-
vascular events and mortality.34

4  |  POTA SSIUM SUPPLEMENTATION

In contrast to dietary salt, potassium intake is inversely correlated 
with BP. A higher level of potassium intake has been reported to 

TA B L E  1  Summary of dietary intervention for the management of hypertension in different guidelines

Guidelines Dietary pattern Salt/sodiuma  Potassium Alcohol Body weight

ACC/AHA 201729 DASH diet <1.5 g/day (sodium) 3.5–5.0 g/day Men <2 drinks/dayb 
Women <1 drink/dayb 

Ideal body weight

ESC/ESH 201830 Increased vegetables/
fruits, fish, nuts, 
unsaturated fatty acid; 
low consumption of 
red meat; low-fat dairy 
products

<5 g/day (salt) N/A Men <14 units/dayc 
Women <8 units/dayc 

BMI: 20–25
Waist: men < 94 cm
Women < 80 cm

TSOC/THS 201735 DASH diet 2–4 g/day (sodium) N/A Men <30 g/day
Women <20 g/day

BMI: 22.5–25

Chinese 201844 Reasonable meal, balanced 
diet

<6 g/day (salt) Increase intake Men <25 g/day 
Women <15 g/day

BMI < 24
Waist: men < 90 cm
Women < 85 cm

JSH 201931 Increased vegetables/
fruits; reduced 
saturated fatty acid/
cholesterol; increased 
polyunsaturated fatty 
acids; low-fat dairy 
products

<6 g/day (salt) N/A Men < 20–30 ml/day
Women <10–20 ml/

day

BMI < 25

KSH 201832 Increased vegetables/
fruits, fish, nuts, and 
unsaturated fatty 
acids; low consumption 
of meat; low-fat dairy 
products

<6 g/day (salt) N/A Men < 20–30 g/day
Women < 10–20 g/

day

BMI < 25

Abbreviations: ACC/AHA, American College of Cardiology/American Heart Association; BMI, body mass index; DASH, Dietary Approaches to Stop 
Hypertension; ESC/ESH, European Society of Cardiology/European Society of Hypertension; JSH, Japanese Society of Hypertension; KSH, Korean 
Society of Hypertension; TSOC/THS, Taiwan Society of Cardiology/Taiwan Hypertensive Society.
a1 g sodium = 43.5mmol sodium = salt (g)/2.5 
b1 standard drink: roughly 14 g of pure alcohol. 
c1 unit: 125 ml of wine or 250 ml of beer. 
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blunt the effect of sodium intake on BP,36 whereas low dietary po-
tassium intake may potentiate salt sensitivity and synergistically 
lead to higher BP.37 A lower ratio of sodium-to-potassium dietary 
intake is significantly associated with the more reduction of BP than 
the corresponding levels of either alone.38

4.1  |  Mechanisms of action

The protective effect of high-potassium diet against increased BP 
may be conceivably correlated with the modulation of sodium and 
potassium by renal tubules. In a small-scaled randomized controlled 
study enrolling 22 hypertensive patients, potassium supplementa-
tion lowered BP and was associated with increased natriuresis.39 
It has been shown that a high-potassium intake may suppress 
sodium retention via down-regulation of the thiazide-sensitive 
sodium-chloride cotransporter.40 Although potassium supplemen-
tation has been proposed to lower BP, the data are not entirely 
consistent.41 Therefore, potassium replenishment was not liter-
ally recommended in most of the guidelines, except that American 
College of Cardiology (ACC)/American Heart Association (AHA) 
2017 guideline recommends daily potassium intake at 3.5–5.0 g/
day (Table 1).29

4.2  |  Evidence and application in Asia

Potassium supplementation has been shown to significantly lower 
BP in Asian populations (Table 2).42,43 Although the Chinese 2018 
guidelines suggested to increase potassium intake,44 the optimal 
target is not clearly defined (Table 1). It is worth indicating that the 
average daily potassium intake is less in Asian populations. Rice in-
stead of potato is the staple food in Asian cuisines that contains 
less potassium (25 mg vs. 500 mg per 100 g of rice vs. potato). 
This is a very important dietary issue for Asian and leads to the 
significant between-ethnicity difference in daily potassium intake 
(men: Japanese 1.9 g/day, Chinese 1.5 g/day, British 2.9 g/day, and 
American 2.5 g/day; women: Japanese 1.9 g/day, Chinese 1.5 g/day, 
British 2.4 g/day, and American 2.0 g/day).45 Although we do not 
have to change our dietary habit, sufficient potassium supplemen-
tation could become a critical issue for the rice-consuming Asian 
countries. Randomized controlled trial has shown that potassium 
does not need to be given in the form of potassium chloride to 
lower BP.46 Increasing the consumption of food rich in potassium 
is the preferable way to increase potassium intake.29 We therefore 
suggest following a healthy dietary pattern, such as the potassium-
rich DASH diet or a diet rich in fruits and vegetables, as the principal 
way to replenish daily potassium intake for Asian populations.

TA B L E  2  Clinical trials of dietary intervention in Asian populations

Trials Year Study design Dietary interventions Durations Efficacy

Dietary patterns

Kawamura and 
colleagues11

2011–2012 Single-arm, open-label Modified DASH diet (n = 58) 2 months ↓BMI, ↓BP, ↓fasting 
glucose, ↓fasting 
insulin

Sodium restriction

Brito-Ashurst and 
colleagues24

2008–2009 Randomized-controlled, 
open-label

Tailored low-salt diet advice 
(n = 28) vs. standard low-salt 
diet advice (n = 28)

6 months ↓systolic BP, 
↓diastolic BP

Jessani and 
colleagues25

Published in 
2008

Randomized-controlled, 
crossover

Low-sodium diet: 20 mEq/day 
(n = 200)

1 week ↓systolic BP

Mu and 
colleagues26

Published in 
2009

Randomized-controlled, 
single blind

Salt restriction: 50–100 mmol/
day (n = 110) vs. added-
potassium-and-calcium: 
10mmol/day (n = 101) vs. 
control (n = 114)

2 years ↓systolic BP, 
↓diastolic BP

Nakano and 
colleagues27

2012–2014 Randomized-controlled, 
open-label

Nutritional education: salt < 6 g/
day (n = 51) vs. control 
(n = 44)

3 months ↓24-h systolic BP

Zhou and 
colleagues28

Published in 
2012

Randomized-controlled, 
double blind

Salt substitute (reduced-sodium, 
high-potassium) (n = 224) vs. 
normal salt (n = 238)

2 years ↓systolic BP, 
↓diastolic BP

Potassium supplementation

Kawano and 
colleagues42

Published in 
1998

Randomized, crossover Potassium supplementation: 
64 mmol/day (n = 55)

4 weeks ↓office, home, 24-h 
BP

Gu and 
colleagues43

Published in 
2001

Randomized-controlled, 
double blind

Potassium supplementation: 
60mmol/d (n = 75) vs. 
placebo (n = 75)

12 weeks ↓systolic BP

Abbreviations: BMI, body mass index; BP, blood pressure; DASH, Dietary Approaches to Stop Hypertension.
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5  |  C ALORIE RESTRIC TION

Not only the dietary intake, some of the diet-related factors are also 
associated with high BP. Epidemiological studies have consistently 
shown a direct correlation between body mass index (BMI) and BP,47 
and the relationships of BP to waist circumference or central fat dis-
tribution are even more evident.48

5.1  |  Mechanisms of action

The pathophysiological implications of adiposity on elevated BP 
have been discussed. Studies have shown that obesity may lead to 
excessive sodium and fluid retention via the up-regulation of RAS 
and the excessively secreted leptin by adipose tissue. Obesity also 
contributes to insulin resistance with hyperinsulinemia that attenu-
ates renal sodium excretion.49 The disturbed sodium and fluid ho-
meostasis that sustain hypertension, however, could be reversed 
by body weight loss.50 In a meta-analysis, an average body weight 
loss of 5.1 kg by means of lifestyle modifications is associated with 
a mean reduction of 4.4 mmHg in systolic BP and 3.6 mmHg in dias-
tolic BP.51 Body weight control is therefore recommended in all the 
published guidelines.

5.2  |  Evidence and application in Asia

While the ACC/AHA 2017 guideline recommended keeping ideal 
body weight,29 the European Society of Cardiology/European 
Society of Hypertension 2018 guidelines suggested to aim at healthy 
BMI (20–25 kg/m2) with waist circumference of <94 cm in men 
and <80 cm in women.30 Like the European guidelines, most Asian 
guidelines also recommended to keep BMI less than 24–25 kg/m2 as 
possible (Table 1). Since dietary intake and obesity are both closely 
associated with hypertension, the causal relationship has been in-
vestigated. Food security, as developed by the World Food Program, 
is the measure for food frequency and dietary diversity. The inability 
to consume qualified or diverse food is correlated with the devel-
opment of hypertension and adverse cardiovascular events. It has 
been also reported that the effect of food security on hypertension 
is mediated through the abnormal body shape.52 Therefore, to re-
duce the development of hypertension, dietary intervention with 
calorie restriction in keeping the ideal body weight (BMI) or shape 
(waist circumference) at goals plays an essential role.

6  |  FUTURE PERSPEC TIVE

Although dietary interventions consist of different approaches to 
reduce BP, there are some similarities in between. Except that salt 
restriction directly decreases the sodium intake, other dietary inter-
ventions are associated with the modulation of renal sodium excre-
tion. Both the DASH dietary pattern and potassium supplementation 

exert increased natriuretic effect, while body weight loss may re-
verse the sodium and fluid retention. Considering the similar mecha-
nisms of action, whether the BP-lowering effects are additive if 
combined or as an alternative to another remain unclear. In addi-
tion, both DASH and sodium restriction are shown to activate RAS, 
which may raise the concerns of increased cardiovascular risk.53 
To what extent we should recommend on the sodium restriction, 
and whether the joint effects of reduced BP could be translated to 
the improved cardiovascular outcomes require more clinical stud-
ies to clarify the issues. Furthermore, although average BP being 
regarded as an indicator of cardiovascular risk, recent meta-analysis 
suggested that BP oscillation adds significant prognostic informa-
tion beyond traditional risk factors.54 Prospective clinical trials with 
pre-specified goals can be warrant to evaluate the effects of dietary 
interventions on BP variability.

7  |  CONCLUSIONS

Dietary intervention plays an essential role in the management of 
hypertension and is one of the most cost-effective measures to im-
prove public health outcomes. Although the recommended daily in-
take amount may vary in Asian guidelines, we suggest to follow the 
DASH-type dietary pattern, sodium restriction less than 5 g/day in 
population level, and BMI goal of less than 25 kg/m2 as the principal 
measure for Asian populations to keep BP at goals. More prospective 
interventional trials should be conducted to clarify the lower limit of 
daily sodium intake, joint effects of the different dietary approaches, 
and their effects on the long-term cardiovascular outcomes.
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