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ABSTRACT 
Background: The relationship between vitamin D 
supplementation and blood pressure has garnered significant 
attention in the academic literature, reflecting a growing 
interest in the potential role of vitamin D beyond its 
established benefits for bone health. Literature Review: 
Several articles contribute to the discourse, indicating that 
while observational studies have established a correlation 
between vitamin D levels and blood pressure, interventional 
studies yield mixed results. For instance, high-dose vitamin D 
supplementation showed no significant effect on blood 
pressure in resistant hypertension patients (Pawlicka et al., 
2018), while systematic reviews indicate potential blood 
pressure reduction in vitamin D-deficient populations (Farapti 
et al., 2020). The nuanced relationship is further complicated 
by the mechanisms proposed for vitamin D's influence on 
blood pressure, such as its effects on the renin-angiotensin-
aldosterone system (RAAS) and endothelial function [ref: 
288f4604-dcd6-4d1e-9a52-dea38e60821a; ref: 7b5cd7dd-
0262-472f-bf1b-7a0aba5e1b28]. Moreover, the NHANES 
study data suggest that optimal vitamin D levels may mitigate 
age-related increases in systolic blood pressure, although 
vitamin D levels do not predict future hypertension (Che et al., 
2023). This highlights the importance of individual patient 
factors, such as baseline vitamin D status and demographic 
variables, in understanding the effects of supplementation on 
blood pressure regulation. Conclusions: In conclusion, the 
reviewed literature indicates a need for more rigorous, well-
designed randomized controlled trials to establish causality 
and clarify the mechanisms through which vitamin D may 
influence blood pressure. While there is evidence suggesting 
that vitamin D supplementation may lower blood pressure, 
particularly in deficient populations, inconsistencies in study 
outcomes necessitate further investigation to develop 
definitive guidelines for vitamin D supplementation in 
hypertension management. 
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INTRODUCTION 

The relationship between vitamin D supplementation and blood pressure has 

garnered significant attention in the academic literature, reflecting a growing 

interest in the potential role of vitamin D beyond its established benefits for bone 

health. (Kienreich et al., 2013) highlight that vitamin D deficiency is prevalent 

and linked to various chronic diseases, including cardiovascular and renal 

conditions. Their review emphasizes the need for further investigation into 

whether vitamin D deficiency is a causative factor or merely a consequence of 

these diseases, particularly arterial hypertension and other cardiovascular risk 

factors. 

In the same vein, (Kienreich et al., 2013) further explore the association between 

vitamin D deficiency and elevated blood pressure levels. They note that while 

observational studies suggest a correlation, the evidence is complicated by 

potential residual confounding. Their findings indicate that vitamin D may 

influence blood pressure through mechanisms involving the renin-angiotensin-

aldosterone system (RAAS) and secondary hyperparathyroidism, suggesting a 

nuanced relationship that warrants further exploration through randomized 

controlled trials (RCTs). 

(Yun Jeong et al., 2017) expand upon these insights by examining the pleiotropic 

effects of vitamin D across various organ systems. They point out that despite a 

significant body of evidence linking vitamin D deficiency with hypertension, the 

results from interventional studies remain inconsistent. This inconsistency 

underscores the importance of critically assessing the existing literature to clarify 

the role of vitamin D in blood pressure regulation. 

(Pawlicka et al., 2018) contribute to this discourse by reporting on high-dose 

vitamin D supplementation in patients with resistant hypertension, finding no 

significant impact on blood pressure or other cardiovascular markers. Their results 

challenge the notion of vitamin D as a straightforward remedy for hypertension, 
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emphasizing the complexity of the relationship and the need for further rigorous 

investigation. 

(Farapti et al., 2020) conduct a systematic review and meta-analysis, concluding 

that vitamin D supplementation may indeed lower blood pressure, particularly in 

vitamin D-deficient populations. They highlight the necessity for placebo-

controlled RCTs to establish causality, as previous observational studies suggest a 

correlation but do not definitively prove a cause-and-effect relationship. 

Finally, (Che et al., 2023) analyze data from the NHANES study, revealing that 

optimal vitamin D levels may mitigate age-related increases in systolic blood 

pressure, particularly among white Americans. Their findings further reinforce the 

association between vitamin D status and blood pressure regulation, while also 

acknowledging that vitamin D levels do not predict future hypertension. 

Together, these articles illustrate a complex interplay between vitamin D 

supplementation and blood pressure, with evidence supporting both beneficial 

effects and inconsistencies across different populations and study designs. The 

literature calls for more targeted research to clarify these relationships and 

establish definitive guidelines for vitamin D supplementation in the context of 

hypertension management. 

LITERATURE REVIEW 

The article titled "Vitamin D, arterial hypertension & cerebrovascular disease" by 

(Kienreich et al., 2013) provides a comprehensive overview of the role of vitamin 

D in relation to arterial hypertension and its potential implications for 

cardiovascular health. The authors begin by highlighting the well-established 

benefits of vitamin D supplementation in preventing rickets in children and 

treating osteoporosis, noting its effectiveness in reducing fractures and falls. 

However, they pivot to the growing body of research that suggests a more 

complex relationship between vitamin D levels and extra-skeletal diseases, 

particularly cardiovascular and renal conditions. 



Research Article                                                    Volume 01, Issue No. 02. 2025 

4 
The Medical Journal of Clinical Nutrition and Family Medicine 

 
Downloaded from The Medical Journal of Clinical Nutrition and Family Medicine 

Copyright © International Medical Journal Corp. Ltd. All rights reserved 

 

One of the critical insights from the article is the discussion of epidemiological 

studies that have identified associations between vitamin D deficiency and an 

increased risk of cardiovascular diseases, including arterial hypertension. The 

authors emphasize that while these studies suggest a correlation, the nature of the 

relationship—whether vitamin D deficiency is a causative factor or a consequence 

of these diseases—remains ambiguous. This point is crucial as it underscores the 

need for further research to clarify the underlying mechanisms that may link 

vitamin D status with hypertension and other cardiovascular risk factors. 

(Kienreich et al., 2013) also summarize various studies that have explored the 

potential mechanisms by which vitamin D may influence blood pressure 

regulation. They discuss the role of vitamin D in the renin-angiotensin system, 

which is integral to blood pressure control, and how vitamin D's anti-

inflammatory properties might contribute to cardiovascular health. However, the 

authors note that while some interventional studies have shown promising results 

regarding the effects of vitamin D supplementation on blood pressure, the 

evidence is not yet conclusive. 

The review calls attention to the need for well-designed clinical trials to establish 

a causal relationship between vitamin D supplementation and blood pressure 

reduction. The authors argue that understanding this relationship is vital, as it 

could have significant implications for public health strategies aimed at 

preventing hypertension and its associated complications. 

The article "Vitamin D and Cardiovascular Disease" by (Kienreich et al., 2013) 

provides a comprehensive examination of the relationship between vitamin D 

levels and blood pressure, particularly in the context of cardiovascular health. The 

authors highlight that vitamin D deficiency is associated with elevated blood 

pressure levels, suggesting that adequate vitamin D status may play a protective 

role against hypertension. 

A critical evaluation of the article reveals several key insights into the 

mechanisms underlying this association. The authors discuss the role of the renin-
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angiotensin-aldosterone system (RAAS), noting that vitamin D may inversely 

affect RAAS activity. This is significant because an overactive RAAS is a well-

known contributor to hypertension. Furthermore, the article emphasizes the 

improvement of endothelial function as another potential mechanism, suggesting 

that vitamin D may enhance vascular health and thereby lower blood pressure. 

The article also addresses the impact of parathyroid hormone (PTH) levels, which 

are known to rise in conditions of vitamin D deficiency. Elevated PTH is 

associated with myocardial hypertrophy and increased blood pressure, indicating 

that vitamin D's role in regulating PTH levels could be crucial for maintaining 

optimal blood pressure. The authors present data from a meta-analysis that 

demonstrates a significant inverse relationship between baseline serum vitamin D 

levels and the risk of developing hypertension, quantifying this relationship with a 

reported 12% decrease in hypertension risk for every 10 ng/mL increase in 

25(OH)D. 

Despite these findings, the article notes variability in the results of randomized 

controlled trials (RCTs) assessing vitamin D supplementation and blood pressure 

outcomes. Some studies reported non-significant reductions in blood pressure 

among hypertensive patients receiving vitamin D, while others indicated 

significant reductions in blood pressure specifically among those with vitamin D 

insufficiency or deficiency. For instance, one trial highlighted that black 

participants experienced a decrease in systolic blood pressure correlating with 

increases in vitamin D levels, underscoring the potential for demographic factors 

to influence the efficacy of supplementation. 

The article "Vitamin D and Hypertension" by (Yun Jeong et al., 2017) provides a 

comprehensive examination of the relationship between vitamin D levels and 

hypertension, highlighting the multifaceted roles of vitamin D beyond its 

traditional association with bone health. The authors emphasize the importance of 

understanding vitamin D's pleiotropic effects, notably its role in cardiovascular 

health, which is increasingly recognized in contemporary research. 
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The article begins by outlining the fundamental physiological functions of vitamin 

D, particularly its impact on the absorption of essential minerals such as calcium, 

magnesium, and phosphate. This foundational knowledge sets the stage for 

discussing vitamin D's broader implications for various organ systems, including 

the cardiovascular system. The identification of vitamin D receptors in most 

human tissues underscores its systemic significance, suggesting that vitamin D 

may influence blood pressure regulation through multiple pathways. 

The authors discuss the alarming prevalence of hypertension, often referred to as a 

"silent killer" due to its asymptomatic nature. They reference a range of 

observational studies that have established a correlation between vitamin D 

deficiency and increased risk of cardiovascular diseases, particularly 

hypertension. This correlation is critical, as it suggests that maintaining adequate 

vitamin D levels may be a preventive strategy against hypertension. 

Despite the compelling observational data, (Yun Jeong et al., 2017) note the 

inconsistencies in the results of interventional studies examining vitamin D 

supplementation's effect on blood pressure. This inconsistency raises questions 

about the efficacy of vitamin D supplementation as a therapeutic approach for 

hypertension. The authors argue for a nuanced understanding of the existing 

literature, advocating for further research to elucidate the mechanisms by which 

vitamin D may influence blood pressure. They highlight that while some studies 

have reported beneficial effects of vitamin D supplementation on blood pressure, 

others have found no significant impact, indicating a need for more robust clinical 

trials with larger sample sizes and standardized methodologies. 

In evaluating the mechanisms proposed for vitamin D's role in blood pressure 

regulation, the article discusses potential pathways, including the modulation of 

renin-angiotensin system activity and the promotion of vascular health. These 

insights are crucial for understanding how vitamin D may exert its effects on 

hypertension and for guiding future research directions. 
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The article "Vitamin D and hypertension" by (Pawlicka et al., 2018) provides a 

comprehensive examination of the relationship between vitamin D 

supplementation and blood pressure, particularly focusing on patients with 

resistant hypertension and older individuals with isolated systolic hypertension. 

The authors conducted a series of studies that highlighted the ineffectiveness of 

high-dose oral vitamin D supplementation in reducing blood pressure levels. 

One of the key findings is that high-dose vitamin D supplementation, 

administered at 100,000 IU every three months over a year, did not yield 

significant improvements in blood pressure or orthostatic hypertension among 

older patients ((Pawlicka et al., 2018)). This lack of efficacy raises critical 

questions about the role of vitamin D in hypertension management, particularly in 

populations considered at risk for cardiovascular complications. The study also 

noted that ergocalciferol supplementation had no measurable effect on blood 

pressure, plasma renin activity, or angiotensin II levels, suggesting that vitamin D 

may not play a direct role in the regulation of these important cardiovascular 

markers. 

Additionally, the research indicated that patients with resistant hypertension had 

lower vitamin D levels compared to those with white coat hypertension and 

normotensive individuals ((Pawlicka et al., 2018)). This observation points to a 

potential correlation between vitamin D deficiency and the severity of 

hypertension, yet it does not imply causation or therapeutic benefit from 

supplementation. The authors also reported no significant improvement in 

endothelial function following vitamin D supplementation, which is a critical 

factor in vascular health and blood pressure regulation. 

The article further critiques the existing literature by highlighting the 

inconsistency of results from various studies, particularly those conducted on 

animal models, which may not adequately translate to human physiology 

((Pawlicka et al., 2018)). This inconsistency underscores the need for more 

targeted research to clarify the mechanisms through which vitamin D might 
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influence blood pressure and to determine the appropriate contexts in which 

supplementation might be beneficial. 

The article "Effects of vitamin D supplementation on 25(OH)D concentrations 

and blood pressure in the elderly: a systematic review and meta-analysis" by 

(Farapti et al., 2020) presents a comprehensive examination of the relationship 

between vitamin D supplementation and blood pressure regulation, particularly in 

elderly populations. The authors systematically reviewed existing literature and 

conducted a meta-analysis to assess the efficacy of vitamin D in lowering blood 

pressure among various cohorts, with a particular focus on individuals who are 

vitamin D deficient. 

The findings reported in the article indicate that vitamin D supplementation can 

have a beneficial effect on lowering blood pressure, especially in patients who are 

vitamin D deficient and suffer from hypertension. This aligns with previous 

studies that have suggested a correlation between low vitamin D levels and 

increased blood pressure, highlighting the importance of maintaining adequate 

vitamin D status for cardiovascular health ((Farapti et al., 2020)). The authors 

emphasize that while several meta-analyses support the association between 

vitamin D deficiency and the risk of developing hypertension, it is crucial to note 

that correlation does not equate to causation. This distinction is vital as it 

underscores the need for further research to establish a direct causal relationship. 

Moreover, the article points out that significant reductions in blood pressure were 

primarily observed in hypertensive patients receiving vitamin D supplementation, 

whereas normotensive individuals did not experience a notable decrease in blood 

pressure. This observation raises important questions regarding the potential 

differential effects of vitamin D based on baseline blood pressure status, 

suggesting that vitamin D may play a more critical role in managing hypertension 

rather than serving as a universal treatment for all blood pressure conditions 

((Farapti et al., 2020)). 
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The authors also highlight the necessity for placebo-controlled randomized 

controlled trials (RCTs) to further elucidate the effects of vitamin D on blood 

pressure. Such studies would provide more definitive evidence regarding the 

therapeutic potential of vitamin D supplementation in hypertensive patients and 

help clarify the mechanisms through which vitamin D influences blood pressure 

regulation. 

The article "Relationship between serum 25-hydroxyvitamin D concentrations and 

blood pressure among US adults without a previous diagnosis of hypertension: 

evidence from NHANES 2005–2018" by (Che et al., 2023) presents a 

comprehensive analysis of the relationship between vitamin D levels and blood 

pressure among a specific cohort of adults. The study utilizes data from the 

National Health and Nutrition Examination Survey (NHANES), spanning from 

2005 to 2018, to explore the implications of serum 25-hydroxyvitamin D 

concentrations on blood pressure regulation. 

One of the key insights from the article is the demonstrated association between 

optimal vitamin D status and the attenuation of age-related increases in systolic 

blood pressure, particularly in white Americans. This finding is crucial as it 

suggests that maintaining adequate vitamin D levels may play a protective role 

against hypertension as individuals age. The authors highlight that while serum 

25-hydroxyvitamin D levels are significantly correlated with systolic blood 

pressure, they do not predict future hypertension, indicating a complex 

relationship that warrants further investigation. 

The systematic reviews and meta-analyses referenced within the article 

underscore the multifaceted nature of vitamin D supplementation and its effects 

on blood pressure. For instance, the article discusses various studies that have 

examined the effects of calcium and vitamin D supplementation on blood 

pressure, revealing a nuanced interaction where these nutrients may jointly 

influence cardiovascular health. The authors emphasize the importance of 

considering individual patient data, as responses to vitamin D supplementation 

can vary based on demographic factors and baseline vitamin D status. 
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Moreover, the article critically evaluates the role of vitamin D in the renin-

angiotensin system, positing that 1,25-dihydroxyvitamin D3 acts as a negative 

endocrine regulator. This mechanistic insight provides a biological basis for 

understanding how vitamin D may influence blood pressure regulation and 

highlights the need for further research to elucidate the underlying pathways.. 

CONCLUSION

The literature reviewed demonstrates a complex relationship between vitamin D 

supplementation and blood pressure regulation, with various studies highlighting 

both potential benefits and inconsistencies in outcomes across different 

populations and methodologies. The introduction outlines the growing recognition 

of vitamin D's role beyond bone health, particularly its association with 

cardiovascular diseases, including hypertension. The prevalence of vitamin D 

deficiency and its potential implications for chronic diseases underscore the 

urgency for further research to clarify whether vitamin D deficiency is a causative 

factor in hypertension or merely a consequence of underlying health issues 

(Kienreich et al., 2013). 

Several articles contribute to the discourse, indicating that while observational 

studies have established a correlation between vitamin D levels and blood 

pressure, interventional studies yield mixed results. For instance, high-dose 

vitamin D supplementation showed no significant effect on blood pressure in 

resistant hypertension patients (Pawlicka et al., 2018), while systematic reviews 

indicate potential blood pressure reduction in vitamin D-deficient populations 

(Farapti et al., 2020). The nuanced relationship is further complicated by the 

mechanisms proposed for vitamin D's influence on blood pressure, such as its 

effects on the renin-angiotensin-aldosterone system (RAAS) and endothelial 

function [ref: 288f4604-dcd6-4d1e-9a52-dea38e60821a; ref: 7b5cd7dd-0262-

472f-bf1b-7a0aba5e1b28]. 

Moreover, the NHANES study data suggest that optimal vitamin D levels may 

mitigate age-related increases in systolic blood pressure, although vitamin D 
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levels do not predict future hypertension (Che et al., 2023). This highlights the 

importance of individual patient factors, such as baseline vitamin D status and 

demographic variables, in understanding the effects of supplementation on blood 

pressure regulation. 

In conclusion, the reviewed literature indicates a need for more rigorous, well-

designed randomized controlled trials to establish causality and clarify the 

mechanisms through which vitamin D may influence blood pressure. While there 

is evidence suggesting that vitamin D supplementation may lower blood pressure, 

particularly in deficient populations, inconsistencies in study outcomes necessitate 

further investigation to develop definitive guidelines for vitamin D 

supplementation in hypertension management. 
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