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ABSTRACT
Hypertension remains the leading global modifiable risk factor for all-cause mortality and cardiovascular disease, with 
an increasing burden in low- and middle-income countries, particularly in sub-Saharan Africa. Non-pharmacological 
interventions such as weight reduction, structured physical activity, dietary modification, reduced alcohol consumption, 
smoking cessation, and stress reduction are fundamental in the prevention and management of hypertension and may 
additionally reduce cardiovascular risk. The Dietary Approaches to Stop Hypertension (DASH) eating plan, combined with 
sodium restriction, is among the most effective strategies for blood pressure (BP) reduction. Such approaches are a scalable 
and cost-effective strategy that should be integrated into standard hypertension care and public health policies. This review 
summarises available evidence and recommendations for lifestyle modifications in the management of hypertension.

INTRODUCTION 
Hypertension is the leading global modifiable risk factor 
for all-cause mortality; however, achieving sustained blood 
pressure control remains inconsistent.(1) Sub-Saharan 
Africa, alongside South Asia and Central and Eastern 
Europe, carries a disproportionate burden of the global 
hypertension cases.(1) While the prevalence of hyper-
tension has shown a modest decrease in high-income 
countries, exposure to lifestyle and dietary risk factors 
has resulted in an increase in prevalence in low- and mid-
dle-income countries.(1)

South Africa reflects this global shift with particu-
lar urgency. National and population-based studies report 
hypertension prevalence rates of 30% to 48%, underscoring 
the scale of the disease burden.(2–4) More recent data from 
the 2025 May Measurement Month initiative reported a 
hypertension prevalence of 29.7% among South African 
adults, with fewer than half receiving antihypertensive medi-
cation and only just over half of treated individuals achieving 
adequate blood pressure control.(5) These findings highlight 
a persistent and clinically significant treatment gap.

While the efficacy of drug therapies is well-evidenced 
in the literature, sole reliance on pharmacotherapy is an 

incomplete solution to address hypertension and its com-
plications. Non-pharmacological interventions in the form 
of lifestyle modification are a foundational, evidence-based 
intervention for both the prevention and treatment of 
hypertension.(6) They remain key as an adjunct therapy in 
improving BP control and reducing pill burden in people 
with hypertension requiring prescription of antihyperten-
sive agents, as the sole therapy in patients with increased 
BP not yet meeting the threshold for drug initiation, and as 
a preventative measure in individuals at risk of developing 
hypertension.(6) As a result, guidelines for the manage-
ment of hypertension routinely call for lifestyle modifica-
tion as an essential first step in treatment.(7,8) Importantly, 
these interventions are low-cost, scalable, and particularly 
relevant in resource-constrained settings where health sys-
tems face rising demand.

Despite this, lifestyle interventions remain underem-
phasised in routine hypertension care. In South Africa, 
where hypertension is common, frequently undiagnosed, 
and often poorly controlled, strengthening lifestyle-based 
prevention and management is not optional — it is essen-
tial. This review therefore examines the evidence for life-
style modification in hypertension, with an emphasis on 
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practical, clinically relevant interventions that can reduce 
blood pressure, improve cardiovascular risk, and support 
more effective control of hypertension.

RECOMMENDED LIFESTYLE MODIFICATIONS IN 
THE TREATMENT OF HYPERTENSION 
Lifestyle modification is a cornerstone of treatment in all 
patients living with hypertension and may be considered as 
(the) sole treatment in low-risk patients with mildly elevated 
BP, provided close follow-up confirms achievement of target 
BP.(7–9) Recommended lifestyle modification include:

•	 Weight loss of at least 5% in overweight or obese 
patients, preferably targeting a body mass index (BMI) 
of 18.5 – 24.9 kg/m2.

•	 Increased physical activity through a structured exer-
cise programme that includes at least 150–300 min of 
moderate or 75–150 min of vigorous aerobic activity per 
week, and dynamic resistance training at least 2–3 times 
per week.

•	 Reduced alcohol consumption to at most 1 drink per 
day for women and 2 drinks per day for men, ideally 
aiming for complete abstinence.

•	 Stopping or avoiding starting smoking.
•	 Stress reduction through relaxation techniques and ade-

quate sleep. 
•	 Dietary modification, comprising –

	ï A heart-healthy eating pattern, such as the DASH 
eating plan, or adopting a Mediterranean diet, or 
one featuring plant-based rather than animal-based 
protein.

	ï Avoidance of saturated fats.
	ï A reduction in dietary sodium intake to at most 2.3g/

day and ideally to less than 1.5g/day.
	ï Dietary potassium supplementation as a salt substi-

tute, except in the setting of chronic kidney disease or 
where potassium-sparing drugs have been prescribed 
for the management of hypertension.

Adopting a healthier lifestyle among hypertensives is 
associated with a 4-5 mmHg reduction in systolic BP 
and a 30-33% lower risk of cardiovascular events.(10) 
Cardiovascular benefits may go beyond their effect on BP; 
long-standing hypertension together with dysregulation of 
environmental, genetic, behavioural, hormonal and immu-
nological factors can lead to hypertension-mediated organ 
damage (HMOD).(8) Adequate BP control can alleviate 
subclinical complications due to its microcirculatory effects 
on low-resistance organs.(8) Meta-analysis ranks the most 
effective lifestyle interventions for BP lowering as the 
DASH eating plan, followed by aerobic exercise, isomet-
ric resistance training, low-sodium / increased-potassium 
dietary interventions, and comprehensive lifestyle modifi-
cations.(11) Evidence for individual lifestyle modification 
on recommendations is outlined below.(8)

WEIGHT LOSS 
Weight gain increases the risk of primary hypertension by 
65-75%; a 1.7kg/m2 increase in BMI or a 4.5cm increase in 
waist circumference is associated with a 1 mmHg increase 
in systolic BP.(12) Mechanisms underlying obesity-related 
hypertension are complex. Accumulation of ectopic renal 
fat compresses the intrarenal vasculature, altering glomer-
ular filtration and increasing sodium reabsorption.(12) 
These vascular effects, along with ectopic renal fat-pro-
duced adipokines, such as leptin, IL-1β, and TNFα, result 
in renin-angiotensin-aldosterone system (RAAS) and 
sympathetic nervous system activation, in turn increasing 
sodium retention.(12) Increased leptin levels are also 
associated with carotid body dysfunction and increased 
chemoreflex-mediated BP elevation, and enhanced adrenal 
production of aldosterone.(12)

Weight reduction through a low-calorie diet, in conjunc-
tion with an exercise regimen, has been reported to lower 
systolic BP by 6.5 mmHg and diastolic BP by 4.6 mmHg.
(11) Meta-analysis of randomised controlled trials (RCTs) 
to determine BP effects on weight reduction suggests that 
a weight loss of 1kg improves BP by 1mmHg.(13) Weight 
loss additionally reduces all-cause mortality by 15%.(14) 
Maintenance of weight loss through behavioural changes 
is often challenging, and patients may experience weight 
cycling with adverse effects on BP control, cardiovascular 
risk, and metabolic profile.(15) For such patients, phar-
macotherapy with the glucagon-like peptide-1 receptor 
agonist (GLP-1RA) class may be considered.(8) Bariatric 
surgery has previously shown efficacy in improving BP in 
patients failing to achieve weight loss through other means, 
although carrying an increased risk of short-term adverse 
events attendant upon such an invasive intervention.(16)

INCREASED PHYSICAL ACTIVITY 
The direct mechanisms by which physical activity improves 
BP control are poorly elucidated and may vary among 
patients; however, a reduction in total peripheral resist-
ance (TPR) appears to be the most significant physiolog-
ical contributor.(17) These changes may be mediated by 
improvements in autonomic system vasomotor dysregu-
lation, structural changes in resistance vessel walls, and/or 
endothelium-mediated local vessel vasodilation.(18)

Structured, regular aerobic exercise has been repeatedly 
shown to lower BP in randomised controlled trial to be 
abbreviated to RCT, with improvements of 5-8mmHg 
documented in hypertensives.(19) Both dynamic and 
isometric resistance training have shown benefit in con-
trolling BP, albeit less effectively than aerobic exercise, 
and may be useful in patients unable to tolerate the latter.
(20–22) Exercise appears to have a dose-response effect 
on BP, with a 2 mmHg reduction in systolic BP for each 
additional 30 minutes of aerobic exercise per day, and the 
largest BP reduction observed among those achieving 
150 minutes of exercise per week.(23) Meaningful BP 
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reductions have nevertheless been observed for walking 
and for low-intensity resistance activities in highly seden-
tary patients, demonstrating the benefit of some degree of 
exercise at levels below guideline recommendations.(24) 
Exercise-mediated cardiometabolic parameter improve-
ments additionally exert positive effects on cardiovascular 
risk, regardless of BP category, for all ages and sexes.(24)

REDUCED ALCOHOL CONSUMPTION 
Several studies confirm a causal relationship between alco-
hol intake and hypertension, although precise mechanisms 
remain unclear.(25) Possible factors include autonomic and 
baroreceptor dysfunction, renin-angiotensin system aber-
ration, and altered vascular smooth muscle calcium flux 
promoting vasoconstriction.(25) Altered arachidonic acid 
pathway metabolism through the altered function of alco-
hol dehydrogenase has been suggested by some as a possi-
ble route to vasoconstriction and hypertension.(25)

The risk of hypertension is increased in individuals 
consuming more than one alcoholic drink per day.(26) 
Meta-analysis of primary trials investigating the effect 
of alcohol consumption on BP, has shown that reducing 
intake towards abstinence consistently improves BP in 
hypertensives consuming more than three alcoholic drinks 
per day by up to 3mmHg.(27) Individuals who consume 
less than three drinks per day do not appear to benefit from 
reduced alcohol intake.(27) Since both hypertension and 
excessive alcohol intake increase the risk of intracranial 
haemorrhage (ICH), patients deemed at high risk for ICH 
should receive special counselling on the importance of 
alcohol moderation.(8)

SMOKING CESSATION OR AVOIDANCE 
Exposure to nicotine absorbed via inhalation of tobacco 
smoke results in increased sympathetic nervous system 
(SNS) activity through activation of peripheral postgan-
glionic adrenergic receptors and chemoreceptors of the 
carotid bodies and aortic arch. Sympathetic nervous sys-
tem discharge increases heart rate and cardiac output and 
causes vasoconstriction; the initial neurohormonal effects 
following nicotine exposure are augmented and sustained 
by subsequent adrenal catecholamine release. In addition, 
nicotine and free radicals present in tobacco smoke dam-
age the endothelium, leading to altered prostacyclin and 
nitric oxide production and eventual endothelial prolifer-
ation and intimal hyperplasia, as well as provoking vascu-
lar inflammation. These effects find clinical expression in 
increased hypertension and cardiovascular risk in tobacco 
smokers.(28)

Data suggest that use of so-called “e-cigarettes” is asso-
ciated with similar adverse effects on blood pressure and 
cardiovascular risk, although BP elevation is reportedly 
quantitatively lower with exposure to nicotine through 
these devices compared to traditional smoking techniques.
(29) Adverse effects of tobacco smoke on hypertension 

have been shown in passive smokers, mandating a holistic 
approach to avoidance.(30)

STRESS REDUCTION 
In addition to traditional cardiovascular risk behaviours 
such as smoking and alcohol use, psychosocial factors may 
also influence BP control. An association between psycho-
social distress and hypertension has long been posited, and 
growing observational data support chronic psychosocial 
stress as a risk factor for hypertension.(31) While relaxa-
tion techniques have been shown to improve BP control in 
some studies,(32) evidence for these interventions is lim-
ited, with effect size smaller than that reported for other 
lifestyle interventions.(11) In general, evidence for tran-
scendental meditation in lowering BP is stronger than that 
for breathing techniques or for yoga practices.(11)

DIETARY MODIFICATION 
Salt-sensitive hypertension (SSH) accounts for about half 
of all cases of hypertension. Black Africans, diabetics, obese 
and older patients, and those living with chronic kidney dis-
ease (CKD) have a higher prevalence of SSH.(33) Salt sen-
sitivity is believed to reflect either defective renal regulation 
of intravascular volume (the “renal dysfunction theory”) or 
disordered regulation of vascular tone (the “vasodysfunc-
tion theory”).(34) The renal dysfunction theory posits that 
SSH arises from a failure of pressure natriuresis to compen-
sate for salt loading; inherited or acquired Rac1-mediated 
upregulation of distal nephron sodium channel expression, 
reduced nephron endowment, acquired chronic kidney 
disease, and tubular interstitial inflammation may account 
for this defective natriuresis.(34) In contrast, the vasodys-
function theory suggests that SSH occurs due to defective 
vasodilatation in response to sodium loading, possibly due 
to deficient production of nitric oxide by the endothelium, 
abnormalities in guanylate cyclase signalling in the vascu-
lar smooth muscle, and disordered functioning of the SNS, 
RAAS, and endothelin-1 paracrine systems.(34)

Dietary salt restriction is a major intervention to address 
salt sensitivity. Reducing sodium intake to 1.5–2.3g per day 
has been shown to lower systolic BP by 6–8 mmHg.(35) 
Salt is consumed in excess in most countries; the global salt 
intake averages more than 10g per day.(36) Dietary salt is 
recognised as a global health risk; in 2013, all WHO mem-
ber states committed to achieving a 30% reduction in salt 
intake by 2025, although as of 2023, no member state was 
on track to meet this goal.(36) 

Substitution with potassium salts provides a means to 
reduce sodium intake. In addition, potassium supple-
mentation appears to inhibit the thiazide-sensitive sodi-
um-chloride cotransporter in the distal convoluted tubule 
by activating the potassium-secreting renal outer medul-
lary K+ (ROMK) channel in the collecting duct, poten-
tially correcting the defective pressure natriuresis in SSH.
(34) Potassium supplementation also appears to reduce 
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inhibition of nitric oxide synthesis in SSH, correcting vaso-
dysfunction.(34) Prescription of potassium supplementa-
tion or recommendation of a potassium-rich diet targeting 
a daily intake of 3.5 – 5g has demonstrated a mean sys-
tolic BP reduction of 6mmHg in hypertensive patients.
(7) Care should, however, be taken in recommending such 
approaches in patients living with CKD, because of the risk 
of precipitating life-threatening hyperkalaemia.(37)

Sodium restriction and potassium supplementation 
are cornerstones of the Dietary Approaches to Stop 
Hypertension (DASH) diet, along with a reduction in 
dietary saturated fat. The DASH diet is a heart-healthy 
diet emphasising the consumption of fruits, vegetables, 
whole grains, lean proteins, and low-fat dairy products. 
Adoption of the DASH diet has been reported to reduce 
systolic BP by 5– 8 mmHg in hypertensives.(7) The diet is 
particularly effective in patients of Black African ethnic-
ity.(38) The DASH-Sodium Trial has additionally shown 
benefit for the diet in reducing high-sensitivity cardiac 
troponin I and C-reactive protein, markers of subclinical 
cardiac injury.(39) A practical approach to implementing 
the DASH diet in the individual patient should consider 
early referral to a dietitian to individualise caloric require-
ments, weight goals, and planning of sustainable and 
affordable meals.(40)

CONCLUSIONS 
Given the high burden of uncontrolled hypertension in 
South Africa and other low- and middle-income coun-
tries, integrating structured lifestyle interventions into 
routine primary care represents an important opportunity 
to improve cardiovascular outcomes cost-effectively. Non-
pharmacological interventions are scalable strategies that 
can be readily integrated into standard care.  Sustainable 
implementation will require multidisciplinary support, 
patient education, culturally appropriate dietary guidance, 
and alignment with public health policy

REFERENCES
1.	 Mills KT, Stefanescu A, He J. The global epidemiology of 

hypertension. Nat Rev Nephrol. 2020; 16(4):223–237. 
doi:10.1038/s41581-019-0244-2. 

2.	 Peer N, Uthman OA, Kengne AP. Rising prevalence, 
and improved but suboptimal management, of hyperten-
sion in South Africa: a comparison of two national sur-
veys. Glob Epidemiol. 2021; 3:100063. doi:10.1016/j.
gloepi.2021.100063. 

3.	 Berry KM, Parker WA, Mchiza ZJ, et al. Quantifying 
unmet need for hypertension care in South Africa through 
a care cascade: evidence from the SANHANES, 2011–
2012. BMJ Glob Health. 2017; 2(3):e000348. doi:10.1136/
bmjgh-2017-000348. 

4.	 Kandala NB, Tigbe W, Manda SOM, Stranges S. Geographic 
variation of hypertension in sub-Saharan Africa: a case study 
of South Africa. Am J Hypertens. 2013; 26(3):382–391. 
doi:10.1093/ajh/hps063. 

5.	 Woodiwiss AJ, Orchard A, Mels CMC, et al. High preva-
lence but lack of awareness of hypertension in South Africa, 
particularly among men and young adults. J Hum Hypertens. 
2025; 39(2):111–119. doi:10.1038/s41371-023-00873-3. 

6.	 Appel LJ. Lifestyle modification as a means to prevent and 
treat high blood pressure. J Am Soc Nephrol. 2003; 14(7 Suppl 
2):S99–S102. doi:10.1097/01.ASN.0000070141.69483.5A. 

7.	 Jones DW, Ferdinand KC, Taler SJ, et al. 2025 AHA/ACC/
AANP/AAPA/ABC/ACCP/ACPM/AGS/AMA/ASPC/
NMA/PCNA/SGIM guideline for the prevention, detec-
tion, evaluation and management of high blood pressure 
in adults: a report of the American College of Cardiology/
American Heart Association Joint Committee on Clinical 
Practice Guidelines. Circulation. 2025; 152(11):e114–e218. 
doi:10.1161/CIR.0000000000001356. 

8.	 Kreutz R, Brunström M, Burnier M, et al. 2024 European 
Society of Hypertension clinical practice guidelines for the 
management of arterial hypertension. Eur J Intern Med. 
2024; 126:1–15. doi:10.1016/j.ejim.2024.05.033. 

9.	 Seedat Y, Rayner B, Veriava Y. South African hypertension 
practice guideline 2014. Cardiovasc J Afr. 2014; 25(6):288–
294. doi:10.5830/CVJA-2014-062. 

10.	 Pazoki R, Dehghan A, Evangelou E, et al. Genetic pre-
disposition to high blood pressure and lifestyle fac-
tors. Circulation. 2018; 137(7):653–661. doi:10.1161/
CIRCULATIONAHA.117.030898. 

11.	 Fu J, Liu Y, Zhang L, et al. Nonpharmacologic interventions 
for reducing blood pressure in adults with prehyperten-
sion to established hypertension. J Am Heart Assoc. 2020; 
9(19):e016804. doi:10.1161/JAHA.120.016804. 

12.	 Parvanova A, Reseghetti E, Abbate M, Ruggenenti P. 
Mechanisms and treatment of obesity-related hypertension: 
part 1: mechanisms. Clin Kidney J. 2024; 17(1):sfad282. 
doi:10.1093/ckj/sfad282. 

13.	 Neter JE, Stam BE, Kok FJ, Grobbee DE, Geleijnse JM. 
Influence of weight reduction on blood pressure: a meta-anal-
ysis of randomized controlled trials. Hypertension. 2003; 
42(5):878–884. doi:10.1161/01.HYP.0000094221.86888.AE. 

14.	 Kritchevsky SB, Beavers KM, Miller ME, et al. Intentional 
weight loss and all-cause mortality: a meta-analysis of ran-
domized clinical trials. PLoS One. 2015; 10(3):e0121993. 
doi:10.1371/journal.pone.0121993. 

15.	 Chopra S, Malhotra A, Ranjan P, et al. Predictors of success-
ful weight loss outcomes amongst individuals with obesity 
undergoing lifestyle interventions: a systematic review. Obes 
Rev. 2021; 22(3):e13148. doi:10.1111/obr.13148. 

16.	 Schiavon CA, Bersch-Ferreira AC, Santucci EV, et 
al. Effects of bariatric surgery in obese patients with 
hypertension: the GATEWAY randomized trial. 
Circulation. 2018; 137(11):1132–1142. doi:10.1161/
CIRCULATIONAHA.117.032130. 

17.	 Hansen D, Abreu A, Ambrosetti M, et al. Exercise inten-
sity assessment and prescription in cardiovascular rehabili-
tation and beyond: why and how: a position statement from 
the Secondary Prevention and Rehabilitation Section of the 
European Association of Preventive Cardiology. Eur J Prev 
Cardiol. 2022; 29(1):230–245. doi:10.1093/eurjpc/zwab007. 

18.	 Edwards JJ, Coleman DA, Ritti-Dias RM, et al. Isometric 
exercise training and arterial hypertension: an updated 
review. Sports Med. 2024; 54(6):1459–1497. doi:10.1007/
s40279-024-02036-x. 

Neelu.indd   84Neelu.indd   84 25-06-2026   15:25:3325-06-2026   15:25:33



85Lifestyle modification in the management of hypertension – a review

19.	 Saco-Ledo G, Valenzuela PL, Ruiz-Hurtado G, Ruilope 
LM, Lucia A. Exercise reduces ambulatory blood pres-
sure in patients with hypertension: a systematic review and 
meta-analysis of randomized controlled trials. J Am Heart 
Assoc. 2020; 9(24):e018487. doi:10.1161/JAHA.120.018487. 

20.	 Cornelissen VA, Buys R, Smart NA. Endurance exercise 
beneficially affects ambulatory blood pressure: a systematic 
review and meta-analysis. J Hypertens. 2013; 31(4):639–648. 
doi:10.1097/HJH.0b013e32835ca964. 

21.	 Cornelissen VA, Fagard RH, Coeckelberghs E, Vanhees L. 
Impact of resistance training on blood pressure and other 
cardiovascular risk factors: a meta-analysis of randomized, 
controlled trials. Hypertension. 2011; 58(5):950–958. 
doi:10.1161/HYPERTENSIONAHA.111.177071. 

22.	 López-Valenciano A, Ruiz-Pérez I, Ayala F, Sánchez-Meca 
J, Vera-Garcia FJ. Updated systematic review and meta-anal-
ysis on the role of isometric resistance training for resting 
blood pressure management in adults. J Hypertens. 2019; 
37(7):1320–1333. doi:10.1097/HJH.0000000000002022. 

23.	 Jabbarzadeh Ganjeh B, Zeraattalab-Motlagh S, Jayedi A, et 
al. Effects of aerobic exercise on blood pressure in patients 
with hypertension: a systematic review and dose-response 
meta-analysis of randomized trials. Hypertens Res. 2024; 
47(2):385–398. doi:10.1038/s41440-023-01467-9. 

24.	 Dempsey PC, Sacre JW, Larsen RN, et al. Interrupting 
prolonged sitting with brief bouts of light walking or sim-
ple resistance activities reduces resting blood pressure and 
plasma noradrenaline in type 2 diabetes. J Hypertens. 2016; 
34(12):2376–2382. doi:10.1097/HJH.0000000000001101. 

25.	 Puddey IB, Mori TA, Barden AE, Beilin LJ. Alcohol 
and hypertension: new insights and lingering controver-
sies. Curr Hypertens Rep. 2019; 21(10):79. doi:10.1007/
s11906-019-0984-1. 

26.	 Roerecke M, Tobe SW, Kaczorowski J, et al. Sex-specific 
associations between alcohol consumption and incidence 
of hypertension: a systematic review and meta-analysis of 
cohort studies. J Am Heart Assoc. 2018; 7(13):e008202. 
doi:10.1161/JAHA.117.008202. 

27.	 Roerecke M, Kaczorowski J, Tobe SW, Gmel G, Hasan 
OSM, Rehm J. The effect of a reduction in alcohol consump-
tion on blood pressure: a systematic review and meta-analysis. 
Lancet Public Health. 2017; 2(2):e108–e120. doi:10.1016/
S2468-2667(17)30003-8. 

28.	 Klein LW. Pathophysiologic mechanisms of tobacco 
smoke producing atherosclerosis. Curr Cardiol Rev. 2022; 
18(6):e110422203389. doi:10.2174/1573403X1866622041 
1113112. 

29.	 Skotsimara G, Antonopoulos AS, Oikonomou E, et al. 
Cardiovascular effects of electronic cigarettes: a systematic review 

and meta-analysis. Eur J Prev Cardiol. 2019; 26(11):1219–1228. 
doi:10.1177/2047487319832975. 

30.	 Mahmud A, Feely J. Effects of passive smoking on blood pres-
sure and aortic pressure waveform in healthy young adults: 
influence of gender. Br J Clin Pharmacol. 2004; 57(1):37–43. 
doi:10.1046/j.1365-2125.2003.01958.x. 

31.	 Liu MY, Li N, Li WA, Khan H. Association between psy-
chosocial stress and hypertension: a systematic review and 
meta-analysis. Neurol Res. 2017; 39(6):573–580. doi:10.108
0/01616412.2017.1317904. 

32.	 Shi L, Zhang D, Wang L, Zhuang J, Cook R, Chen L. 
Meditation and blood pressure: a meta-analysis of rand-
omized clinical trials. J Hypertens. 2017; 35(4):696–706. 
doi:10.1097/HJH.0000000000001217. 

33.	 Maaliki D, Itani MM, Itani HA. Pathophysiology and 
genetics of salt-sensitive hypertension. Front Physiol. 2022; 
13:1001434. doi:10.3389/fphys.2022.1001434. 

34.	 Bailey MA, Dhaun N. Salt sensitivity: causes, consequences, 
and recent advances. Hypertension. 2024; 81(3):476–489. 
doi:10.1161/HYPERTENSIONAHA.123.17959. 

35.	 Miah B, Geleijnse JM, Grobbee DE, van der Schouw YT, 
Knikman JE; HYPERMARKER Consortium. Dietary 
modification of blood pressure-lowering effects of anti-
hypertensive drugs: a scoping review. J Hypertens. 2026; 
44(5):717–730. doi:10.1097/HJH.0000000000004247. 

36.	 Tan M. Mandatory salt targets: a key policy tool for global salt 
reduction efforts. Lancet Public Health. 2024; 9(11):e834–
e835. doi:10.1016/S2468-2667(24)00227-5. 

37.	 Cheung AK, Chang TI, Cushman WC, et al. KDIGO 2021 
clinical practice guideline for the management of blood 
pressure in chronic kidney disease. Kidney Int. 2021; 99(3 
Suppl):S1–S87. doi:10.1016/j.kint.2020.11.003. 

38.	 Svetkey LP, Simons-Morton D, Vollmer WM, et al. Effects 
of dietary patterns on blood pressure: subgroup analysis of 
the Dietary Approaches to Stop Hypertension randomized 
clinical trial. Arch Intern Med. 1999; 159(3):285–293. 
doi:10.1001/archinte.159.3.285. 

39.	 Belanger MJ, Kovell LC, Turkson-Ocran R, et al. Effects of 
the dietary approaches to stop hypertension diet on change 
in cardiac biomarkers over time: results from the DASH-
Sodium Trial. J Am Heart Assoc. 2023; 12(2):e026684. 
doi:10.1161/JAHA.122.026684. 

40.	 Onwuzo C, Olukorode JO, Omokore OA, et al. DASH diet: a 
review of its scientifically proven hypertension reduction and 
health benefits. Cureus. 2023; 15(9):e44692. doi:10.7759/
cureus.44692. 

Neelu.indd   85Neelu.indd   85 25-06-2026   15:25:3325-06-2026   15:25:33



Neelu.indd   86Neelu.indd   86 25-06-2026   15:25:3325-06-2026   15:25:33




