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Effect of magnesium supplementation on type 2 diabetes 
associated cardiovascular risk factors: a systematic review 
and meta-analysis. 
Verma H1,2,3, Garg R1,2. 

BACKGROUND: 

Cardiovascular disorders remain the leading cause of death in type 2 diabetic patients. In the present 

study, a systematic review and a meta-analysis of randomised controlled trials (RCTs) were conducted 

aiming to evaluate the effect of magnesium supplementation on type 2 diabetes (T2D) associated 

cardiovascular risk factors in both diabetic and nondiabetic individuals. 

METHODS: 

PubMed, Scopus, Cochrane, Web of Science and Google Scholar databases were searched from 

inception to 30 June 2016 aiming to identify RCTs evaluating the effect of magnesium 

supplementation on T2D associated cardiovascular risk factors. The data were analysed using a 

random effect model with inverse variance methodology. Sensitivity analysis, risk of bias analysis, 

subgroup analysis, meta-regression and publication bias analysis were also conducted for the included 

studies using standard methods. 

RESULTS: 

Following magnesium supplementation, a significant improvement was observed in fasting plasma 

glucose (FPG) [weighted mean difference (WMD) = -4.641 mg dL-1 , 95% confidence interval (CI) = -7.602, 

-1.680, P = 0.002], high-density lipoprotein (HDL) (WMD = 3.197 mg dL-1 , 95% CI = 1.455, 4.938, P < 0.001), 

low-density lipoprotein (LDL) (WMD = -10.668 mg dL-1 , 95% CI = -19.108, -2.228, P = 0.013), plasma 

triglycerides (TG) (WMD = -15.323 mg dL-1 , 95% CI = -28.821, -1.826, P = 0.026) and systolic blood 

pressure (SBP) (WMD = -3.056 mmHg, 95% CI = -5.509, -0.603, P = 0.015). During subgroup analysis, a 

more beneficial effect of magnesium supplementation was observed in diabetic subjects with 

hypomagnesaemia. 

CONCLUSIONS: 

Magnesium supplementation can produce a favourable effect on FPG, HDL, LDL, TG and SBP. 

Therefore, magnesium supplementation may decrease the risk T2D ssociated cardiovascular diseases, 

although future large RCTs are needed for making robust guidelines for clinical practice. 
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The effect of magnesium supplementation on blood pressure 
in individuals with insulin resistance, prediabetes, or 
noncommunicable chronic diseases: a meta-analysis of 
randomized controlled trials. 
Dibaba DT1, Xun P1, Song Y2, Rosanoff A3, Shechter M4, He K5. 

Background: To our knowledge, the effect of magnesium supplementation on blood pressure (BP) in 

individuals with preclinical or noncommunicable diseases has not been previously investigated in a 

meta-analysis, and the findings from randomized controlled trials (RCTs) have been inconsistent. 

Objective: We sought to determine the pooled effect of magnesium supplementation on BP in 

participants with preclinical or noncommunicable diseases 

Design: We identified RCTs that were published in English before May 2017 that examined the effect 

of magnesium supplementation on BP in individuals with preclinical or noncommunicable diseases 

through PubMed, ScienceDirect, Cochrane, clinicaltrials.gov, SpringerLink, and Google Scholar 

databases as well as the reference lists from identified relevant articles. Random- and fixed-effects 

models were used to estimate the pooled standardized mean differences (SMDs) with 95% CIs in 

changes in BP from baseline to the end of the trial in both systolic blood pressure (SBP) and diastolic 

blood pressure (DBP) between the magnesium-supplementation group and the control group. 

Results: Eleven RCTs that included 543 participants with follow-up periods that ranged from 1 to 6 mo 

(mean: 3.6 mo) were included in this meta-analysis. The dose of elemental magnesium that was used in 

the trials ranged from 365 to 450 mg/d. All studies reported BP at baseline and the end of the trial. The 

weighted overall effects indicated that the magnesium-supplementation group had a significantly 

greater reduction in both SBP (SMD: -0.20; 95% CI: -0.37, -0.03) and DBP (SMD: -0.27; 95% CI: -0.52, -

0.03) than did the control group. Magnesium supplementation resulted in a mean reduction of 4.18 mm 

Hg in SBP and 2.27 mm Hg in DBP. 

Conclusion: The pooled results suggest that magnesium supplementation significantly lowers BP in 

individuals with insulin resistance, prediabetes, or other noncommunicable chronic diseases. 
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Prevention of Cardiovascular Disease: Screening for 
Magnesium Deficiency. 
Severino P1, Netti L1, Mariani MV1, Maraone A2, D'Amato A1, Scarpati R1, Infusino F1, Pucci M1, Lavalle 
C1, Maestrini V1, Mancone M1, Fedele F1. 
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Magnesium is an essential mineral naturally present in the human body, where it acts as cofactor in 

several enzymatic reactions. Magnesium is a key cardiovascular regulator, which maintains electrical, 

metabolic, and vascular homeostasis. Moreover, magnesium participates in inflammation and oxidative 

processes. In fact, magnesium deficiency is involved in the pathophysiology of arterial hypertension, 

diabetes mellitus, dyslipidemia, metabolic syndrome, endothelial dysfunction, coronary artery disease, 

cardiac arrhythmias, and sudden cardiac death. In consideration of the great public-health impact 

of cardiovascular disease, the recognition of the negative effects of magnesium deficiency suggests 

the possible role of hypomagnesaemia as cardiovascular risk factor and the use of serum magnesium 

level for the screening and prevention of cardiovascular risk factors and cardiovascular diseases. 

Moreover, it might help with the identification of new therapeutical strategies for the management 

of cardiovascular disease through magnesium supplementation. 
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Effects of magnesium citrate, magnesium oxide and 
magnesium sulfate supplementation on arterial stiffness in 
healthy overweight individuals: a study protocol for a 
randomized controlled trial. 
Schutten JC1, Joris PJ2, Mensink RP2, Danel RM3, Goorman F4, Heiner-Fokkema MR5, Weersma 
RK6, Keyzer CA7, de Borst MH7, Bakker SJL7. 

BACKGROUND: 

Arterial stiffness is closely related to the process of atherosclerosis, an independent cardiovascular 

risk factor, and predictive of future cardiovascular events and mortality. Recently, we showed that 

magnesium citrate supplementation results in a clinically relevant improvement of arterial stiffness. It 

remained unclear whether the observed effect was due to magnesium or citrate, and whether other 

magnesium compounds may have similar effects. Therefore, we aim to study the long-term effects 

of magnesium citrate, magnesium oxide and magnesium sulfate on arterial stiffness. In addition, we 

aim to investigate possible underlying mechanisms, including changes in blood pressure and changes 

in gut microbiota diversity. 

METHODS: 

In this randomized, double-blind, placebo-controlled trial, a total of 162 healthy overweight and slightly 

obese men and women will be recruited. During a 24-week intervention, individuals will be randomized 

to receive: magnesium citrate; magnesium oxide; magnesium sulfate (total daily dose of magnesium 

for each active treatment 450 mg); or placebo. The primary outcome of the study is arterial stiffness 
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measured by the carotid-femoral pulse wave velocity (PWVc-f), which is the gold standard for quantifying 

arterial stiffness. Secondary outcomes are office blood pressure, measured by a continuous blood 

pressure monitoring device, and gut microbiota, measured in fecal samples. Measurements will be 

performed at baseline and at weeks 2, 12 and 24. 

DISCUSSION: 

The present study is expected to provide evidence for the effects of different available magnesium 

formulations (organic and inorganic) on well-established cardiovascular risk markers, including arterial 

stiffness and blood pressure, as well as on the human gut microbiota. As such, the study may 

contribute to the primary prevention of cardiovascular disease in slightly obese, but otherwise healthy, 

individuals. 
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Magnesium and Cardiovascular Disease. 
Tangvoraphonkchai K1, Davenport A2. 

Magnesium is the most abundant intracellular divalent cation and essential for maintaining normal 

cellular physiology and metabolism, acting as a cofactor of numerous enzymes, regulating ion channels 

and energy generation. In the heart, magnesium plays a key role in modulating neuronal excitation, 

intracardiac conduction, and myocardial contraction by regulating a number of ion transporters, 

including potassium and calcium channels. Magnesium also has a role in regulating vascular tone, 

atherogenesis and thrombosis, vascular calcification, and proliferation and migration of endothelial 

and vascular smooth muscle cells. As such, magnesium potentially has a major influence on the 

pathogenesis of cardiovascular disease. As the kidney is a major regulator of magnesium homeostasis, 

kidney disorders can potentially lead to both magnesium depletion and overload, and as such increase 

the risk of cardiovascular disease. Observational data have shown an association between low 

serum magnesium concentrations or magnesium intake and increased atherosclerosis, coronary artery 

disease, arrhythmias, and heart failure. However, major trials of supplementation with magnesium have 

reported inconsistent benefits and also raised potential adverse effects of magnesium overload. As 

such, there is currently no firm recommendation for routine magnesium supplementation except when 

hypomagnesemia has been proven or suspected as a cause for cardiac arrhythmias. 
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Effects of Magnesium Supplementation on Blood Pressure: A 
Meta-Analysis of Randomized Double-Blind Placebo-
Controlled Trials. 
Zhang X1, Li Y1, Del Gobbo LC1, Rosanoff A1, Wang J1, Zhang W1, Song Y2. 

The antihypertensive effect of magnesium (Mg) supplementation remains controversial. We aimed to 

quantify the effect of oral Mg supplementation on blood pressure (BP) by synthesizing available 

evidence from randomized, double-blind, placebo-controlled trials. We searched trials of 

Mg supplementation on normotensive and hypertensive adults published up to February 1, 2016 from 

MEDLINE and EMBASE databases; 34 trials involving 2028 participants were eligible for this meta-

analysis. Weighted mean differences of changes in BP and serum Mg were calculated by random-

effects meta-analysis. Mg supplementation at a median dose of 368 mg/d for a median duration of 3 

months significantly reduced systolic BP by 2.00 mm Hg (95% confidence interval, 0.43-3.58) and 

diastolic BP by 1.78 mm Hg (95% confidence interval, 0.73-2.82); these reductions were accompanied 

by 0.05 mmol/L (95% confidence interval, 0.03, 0.07) elevation of serum Mg compared with placebo. 

Using a restricted cubic spline curve, we found that Mg supplementation with a dose of 300 mg/d or 

duration of 1 month is sufficient to elevate serum Mg and reduce BP; and serum Mg was negatively 

associated with diastolic BP but not systolic BP (all P<0.05). In the stratified analyses, a greater 

reduction in BP tended to be found in trials with high quality or low dropout rate (all P values for 

interaction <0.05). However, residual heterogeneity may still exist after considering these possible 

factors. Our findings indicate a causal effect of Mg supplementation on lowering BPs in adults. Further 

well-designed trials are warranted to validate the BP-lowering efficacy of optimal Mg treatment. 

 

Am J Clin Nutr. 2016 May;103(5):1260-6. doi: 10.3945/ajcn.116.131466. Epub 2016 Apr 6. 

Long-term magnesium supplementation improves arterial 
stiffness in overweight and obese adults: results of a 
randomized, double-blind, placebo-controlled intervention 
trial. 
Joris PJ1, Plat J2, Bakker SJ3, Mensink RP4. 

BACKGROUND: 

Epidemiologic studies have suggested a protective effect of magnesium intake on cardiovascular 

disease risk. However, intervention trials of magnesium supplementation on blood pressure and 

conventional cardiometabolic risk markers are inconsistent. Effects on vascular function markers 

related to cardiovascular disease risk have rarely been studied. 
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OBJECTIVE: 

The objective was to evaluate the effects of long-term magnesium supplementation on arterial 

stiffness. 

DESIGN: 

We performed a 24-wk, randomized, double-blind, placebo-controlled intervention study. Fifty-two 

overweight and slightly obese individuals (30 men and 22 postmenopausal women, mean ± SD age: 62 ± 

6 y) were randomly allocated to receive either 3 times daily magnesium (3 × 117 mg or 350 mg/d) or 

placebo capsules. Twenty-four-hour urine collections and 24-h ambulatory blood pressure 

assessments were performed at the start and end of the study. Carotid-to-femoral pulse wave velocity 

(PWVc-f) was assessed at baseline, after 12 wk, and at week 24. 

RESULTS: 

Serum magnesium concentrations did not differ after 12 wk but tended to increase after 24-

wk magnesium supplementation compared with placebo by 0.02 mmol/L (95% CI: 0.00, 0.04 mmol/L; P 

= 0.09). Twenty-four-hour urinary magnesium excretion increased by 2.01 mmol (95% CI: 1.22, 2.93 

mmol; P < 0.001) at week 24. PWVc-f was not changed after 12 wk (0.0 m/s; 95% CI: -0.6, 0.5 m/s; P = 

0.90) but was improved in the magnesium compared with the placebo group by 1.0 m/s (95% CI: 0.4, 1.6 

m/s; P = 0.001) after 24 wk. Office and 24-h ambulatory blood pressure levels were not changed. No 

adverse events were observed. 

CONCLUSION: 

Our data indicate that a daily magnesium supplement of 350 mg for 24 wk in overweight and obese 

adults reduces arterial stiffness, as estimated by a decrease in PWVc-f, suggesting a potential 

mechanism by which an increased dietary magnesium intake beneficially affects cardiovascular health. 
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The effect of acute vs chronic magnesium supplementation 
on exercise and recovery on resistance exercise, blood 
pressure and total peripheral resistance on normotensive 
adults. 
Kass LS1, Poeira F1. 

BACKGROUND: 

Magnesium supplementation has previously shown reductions in blood pressure of up to 12 mmHg. A 

positive relationship between magnesium supplementation and performance gains in resistance 
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exercise has also been seen. However, no previous studies have investigated loading strategies to 

optimise response. The aim of this study was to assess the effect of oral magnesium supplementation 

on resistance exercise and vascular response after intense exercise for an acute and chronic loading 

strategy on a 2-day repeat protocol. 

METHODS: 

The study was a randomised, double-blind, cross-over design, placebo controlled 2 day repeat measure 

protocol (n = 13). Intense exercise (40 km time trial) was followed by bench press at 80% 1RM to 

exhaustion, with blood pressure and total peripheral resistance (TPR) recorded. 300 mg/d 

elemental magnesium was supplemented for either a 1 (A) or 4 (Chr) week loading strategy. Food diaries 

were recorded. 

RESULTS: 

Dietary magnesium intake was above the Reference Nutrient Intake (RNI) for all groups. Bench press 

showed a significant increase of 7.7% (p = 0.031) [corrected] for A on day 1. On day 2 A showed no 

decrease in performance whilst Chr showed a 32.1% decrease. On day 2 post-exercise systolic blood 

pressure (SBP) was significantly lower in both A (p = 0.0.47) and Chr (p = 0.016) groups. Diastolic blood 

pressure (DBP) showed significant decreases on day 2 solely for A (p = 0.047) with no changes in the 

Chr. TPR reduced for A on days 1 and 2 (p = 0.031) with Chr showing an increase on day 1 (p = 0.008) and 

no change on day 2. 

CONCLUSION: 

There was no cumulative effect of Chr supplementation compared to A. A group showed improvement 

for bench press concurring with previous research which was not seen in Chr. On day 2 A showed a 

small non-significant increase but not a decrement as expected with Chr showing a decrease. DBP 

showed reductions in both Chr and A loading, agreeing with previous literature. This is suggestive of a 

different mechanism for BP reduction than for muscular strength. TPR showed greater reductions with 

A than Chr, which would not be expected as both interventions had reductions in BP, which is 

associated with TPR. 
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