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Introduction

• About 34 million Americans suffer from diabetes mellitus (DM) and 
about 6 million suffer from heart failure (HF).

• Magnesium (Mag) deficiency may link to the higher risk of DM and 
HF.

• According to the Office of Dietary Supplement at the National 
Institutes of Health, most Americans do not consume sufficient Mag.

• Lack of randomized controlled trials on the use of Mag supplements 
and the risk of DM and HF.

• This study is to estimate if the association exists using observational 
data.



Methods

VA Corporate Data Warehouse data
• Identified 4,013,679 of Veterans with serum 

Mag measurement(s)
• 313,755 patients had a lower than normal Mag level*
• 1,551,557 patients prescribed with single compound 

Mag exposure 
• 1,037,614 patients with potential Mag exposure 
• 2,973,867 patients were free of DM at the first test of 

Mag

• Compared the incident DM rates between 
patients with only single compound Mag 
exposure and those untreated

• Performed a multivariate logistic regression 
analysis to assess the relationship between 
incident DM and single compound Mag 
exposure

Cerner Health Facts data
• Identified 428,252 DM patients aged 40 years 

or older who were also free of HF at baseline
• 10,093 had a baseline serum Mag test
• 5,030 were prescribed with single compound Mag
• 11,891 were prescribed with potential Mag exposure

• Matched patients with and without Mag 
prescription based on the index date** (date 
difference within 6 months)

• Compared the HF incidence between two 
groups

• Conducted a multivariate Cox regression to 
estimate the association between Mag 
exposure and HF risk

*Serum Mag normal level was defined as follows: (i) mEq/L: 1.5-2; (ii) mg/dL: 1.7-2.4; or (iii) mmol/L: 0.7-1
**Index date was the first Mag prescription date for patients with Mag exposure; and was a randomly selected non-Mag prescription date for patients without Mag exposure 



Results – Risk of DM in VA Population

Unadjusted odds ratio Adjusted* odds ratio

Magnesium level

High vs normal 0.97 (0.96-0.98) 0.98 (0.97-0.99)

Low vs normal 1.17 (1.15-1.18) 1.20 (1.19-1.22)

Magnesium supplement use

Single magnesium compound vs untreated 0.70 (0.69-0.72) 0.66 (0.65-0.68)

-N=2,973,867
-Mean age: 61.9±15.1 years
-Female: 7.0%

-African American: 16.5%
-Hispanic American: 5.1%
-Mean follow-up: 6 years

*Adjusting for age, gender, race, ethnicity, and Charlson Comorbidity Index as covariates



Results – Risk of HF in Cerner Population 
-N=27,669 (matched cohort)
-Mean age: 65.0±12.4 years
-Female: 53.4%

-African American: 19.6%
-Hispanic American: 2.5%
-Mean follow-up: 1 year

*Adjusted for demographics, comorbid conditions, BMI, serum Mag level, Hemoglobin A1C
**Adjusted for demographics, comorbid conditions, BMI, Hemoglobin A1C

Adjusted* HR: 0.83 (0.74-0.94) Unadjusted HR: 1.23 (1.11-1.38) 

Unadjusted Hazard Ratio Adjusted** Hazard Ratio

Baseline Mag Level (unit: mg/dL) 1.45 (1.13-1.86) 1.11 (0.71-1.74)



Conclusion

• Mag supplementation is associated with lower risk of DM and HF.

• Use of Mag supplementation may be a promising approach for DM 
and HF prevention.

• Additional analyses are needed.


