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ABSTRACT 

Purpose: The goal of this study was to examine the association of calcium supplements with coronary artery disease 
and survival. Our initial hypothesis was that when adjusted for risk factors, calcium supplements would not affect over-
all survival outcomes or coronary artery disease prevalence in a community population followed by a large cardiovas-
cular practice. Methods Data was retrospectively collected for 5 years and 8 months (1/1/2004 to 10/8/2009) from the 
electronic medical record at a large cardiovascular practice at a university. Only patients ≥ aged 50 were included in our 
analysis. Results: The baseline characteristics of the 8060 study subjects. For the entire study population the mean age 
was 65 +/– 10 years, 71% were women. On multivariable logistic regression analysis, calcium supplementation was not 
an independent predictor of all-cause death, nor was calcium supplementation an independent predictor of the diagnosis 
of coronary artery disease. Survival analysis showed no survival differences for patients on calcium supplements (p = 
NS). Hazard ratios using the Cox proportional hazards model were calculated, showing that calcium supplementation 
was not an independent predictor of reduced survival. Conclusion: This study suggests that there was no association 
between calcium supplementation and coronary artery disease as well as overall survival in a large retrospective cohort 
of patients greater than 50 with high rates of significant cardiovascular risk factors. 
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1. Introduction 

Calcium supplements are widely used in the United 
States and other developed nations, traditionally to avoid 
osteopenia and its complications, but now often given 
along with vitamin D supplementation for maintenance 
of optimum health for other physiologic processes, in- 
cluding the cardiovascular system [1-4]. A secondary 
analysis of a randomized placebo controlled trial of cal- 
cium supplements versus placebo in post-menopausal 
women for 5 years showed a statistically significant in- 
crease in composite end points in a calcium group vs. no 
supplementation [5]. There have been recent studies and 
meta-analyses that have sparked a national debate on the 
cardiovascular safety of calcium supplementation [6]. 
The majority of these studies did not include major car- 
diovascular endpoints in their primary objectives [7-11]. 
Many of the studies did not have patient level data re- 
garding cardiovascular outcomes [12-16].  

The goal of this study was to examine the association 
of calcium supplements with coronary artery disease and 
survival. Our initial hypothesis was that when adjusted 

for risk factors, calcium supplements would not affect 
overall survival outcomes or coronary artery disease 
prevalence in a community population followed by a 
large cardiovascular practice at a Midwestern university 
academic medical center. These outcomes were adjusted 
for demographics, cardiovascular risk factors and poten- 
tially confounding medications.  

2. Methods 

Data was retrospectively electronically collected for 5 
years and 8 months (1/1/2004 to 10/8/2009) from the 
electronic medical record of Mid America Cardiology, a 
large cardiovascular practice at the University of Kansas 
Hospital and Medical Center in Kansas City, Kansas. 
Patients ≥ age 50 were included in our analysis. Our 
laboratory used the Beckman DXC 800 for the basic 
metabolic profile including calcium levels. The laboratory 
used DiaSorin® (Stillwater, MN) chemiluminescence 
immunoassay method to measure total serum vitamin D 
(both 25 hydroxy D2 and D3 forms of vitamin D). 
Diagnoses were derived from the patient problem list in 
the patients’ electronic medical record based on 
International Classification of Diseases, 9th Revision *Corresponding author. 
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(ICD-9) codes. Death was determined from the Social 
Security Death Index. The study population consisted of 
8060 patients. The dosage for the calcium supplement was 
assumed to be 500 mg if the dosage was not documented. 

3. Statistical Analysis 

This data was entered and formatted in Microsoft Excel 
2007. The data was then imported into SAS 9.1.3 for 
statistical analysis and modeling. Descriptive statistics, 
univariate analysis (unpaired t tests for continuous vari- 
ables, chi square analysis for categorical variables), mul- 
tivariable logistic regression for odds ratios (OR) and 
confidence intervals (CI), survival analysis using the 
Kaplan Meier method and log rank testing, and Cox  

proportional hazard modeling were performed. Survival 
was calculated using the interval between thedate of 
sample collection and the date of death or the end of the 
study period. A 0.05 level of significance was used 
throughout. Multiple iterations of the logistic and hazards 
routines were performed to assess various models and 
variable combinations. 

4. Results 

The baseline characteristics of the 8060 study subjects 
are in Table 1, categorized by calcium supplement use. 
For the entire study population the mean age was 65 +/– 
10 years, 71% were women. A significantly higher pro- 
portion of the individuals in the supplement cohort were 

 
Table 1. Baseline characteristics. 

Variables Calcium supplementation p value 

 Yes No  

N (%) 2878 (36%) 5182 (64%)  

Age (years) 67 +/– 11 64 +/– 10 <0.0001 

Women 2402 (83%) 3329 (64%) <0.0001 

Body mass index (kg/m2) 29 +/– 7 30 +/– 8 <0.0001 

Coronary artery disease (>70% stenosis ≥ 1 coronary artery) 475 (17%) 599 (12%) <0.0001 

Cardiomyopathy 159 (6%) 176 (3%) <0.0001 

Hypertension 1428 (50%) 1767 (34%) <0.0001 

Diabetes mellitus 505 (18%) 924 (18%) NS 

Valvular heart disease 290 (10%) 305 (6%) <0.0001 

Atrial fibrillation 265 (9%) 303 (6%) <0.0001 

Ejection fraction (%) 57 +/– 10 57 +/– 11 NS 

Aspirin use 1473 (51%) 1469 (28%) <0.0001 

Angiotensin-converting enzyme inhibitor use 1084 (38%) 1300 (25%) <0.0001 

Statin use 1582 (55%) 1698 (33%) <0.0001 

Creatinine (mg/dl) 1.19 +/– 1.01 1.70 +/– 3.54 <0.0001 

Total cholesterol (mg/dl) 170 +/– 45 166 +/– 48 0.02 

High-density lipoproteincholesterol (mg/dl) 52 +/– 18 46 +/– 15 <0.0001 

Low density lipoprotein cholesterol (mg/dl) 95 +/– 36 94 +/– 39 NS 

Vitamin D level (ng/ml) 28 +/– 13 23 +/– 14 <0.0001 

Vitamin D supplement 1407 (49%) 989 (19%) <0.0001 

Death 94 (3%) 192 (4%) NS 

Triglycerides (mg/dl) 127 +/– 94 136 +/– 121 NS 

Any vitamin 1881 (65%) 1350 (26%) <0.0001 

Calcium level (mg/dl) 9.30 +/– 0.60 9.16 +/– 0.57 <0.0001 
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Table 2. Logistic regression for death as dependent variable. 

Predictor OR CI p 

Calcium supplement 0.862 0.650 - 1.117 NS 

Coronary artery disease 2.071 1.545 - 2.777 <0.0001 

Age 1.025 1.013 - 1.036 <0.0001 

Diabetes mellitus 1.523 1.148 - 2.020 0.004 

Cardiomyopathy 2.821 1.982 - 4.014 <0.0001 

Hypertension 1.391 1.057 - 1.832 0.019 

Female 0.435 0.336 - 0.564 <0.0001 

 
Table 3. Proportional hazards analysis for death. 

Variable Hazard ratio 95% Hazard ratio confidence limits p 

Female gender 

Calcium supplement 

Age 

Cardiomyopathy 

Hypertension 

Coronary artery disease 

Diabetes 

0.442 

0.762 

1.023 

2.455 

1.475 

2.058 

1.540 

0.344      0.567 

0.587      0.989 

1.012      1.035 

1.777      3.392 

1.127      1.930 

1.551      2.732 

1.175      2.018 

<0.0001 

0.0412 

<0.0001 

<0.0001 

0.0046 

<0.0001 

0.0017 

 

 

Figure 1. Survival analysis between individuals on calcium supplement vs no supplement. 
 
on statins, aspirin, angiotensin-converting enzyme inhibit- 
tors and vitamin D supplementation. 

On multivariable logistic regression analysis, calcium 
supplementation was not an independent predictor of all- 
cause death (Table 2), nor was calcium supplementa- 
tion an independent predictor of the diagnosis of coro- 
nary artery disease. Survival analysis showed no survival 
differences for patients on calcium supplements (p = NS) 
(Figure 1). Hazard ratios using the Cox proportional  

hazards model were calculated, showing that calcium 
supplementation was not an independent predictor of re- 
duced survival (Table 3). Hazard function analysis with 
additional predictive variables was then performed and 
again no overall significant impact of calcium supple- 
mentation on survival was evident. 

5. Conclusions 

Our study suggests that calcium supplements were not 
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associated with reduction in survival or the diagnosis of 
coronary artery disease in this study population. We were 
able to document and adjust for important cardiovascular 
risk factors, clinical variables and preventative medica- 
tions that influence survival. This study population was 
likely at higher risk for cardiovascular outcomes due to 
its derivation from a cardiology practice setting. We con- 
firmed our initial hypothesis that calcium supplements 
did not increase the risk of certain cardiovascular dis- 
eases or overall mortality.  

Our study should be considered in the context of pre- 
viously published investigations. A secondary analysis of 
a randomized placebo controlled trial of calcium sup- 
plements versus placebo in post-menopausal women for 
5 years showed a statistically significant increase in MI. 
The composite end point was higher in calcium group 
with a relative risk of 1.66. When the events were at- 
tempted to be adjudicated with a national database, sta- 
tistical significance was no longer found [5]. The base-
line characteristics of the participants in this study were 
not adjusted for cardiovascular risk nor was there adequate 
documentation for concomitant cardiovascular medica- 
tions. 

The Women’s Health Initiative trial, a randomized 
controlled study did not show any concerning cardiovas- 
cular risk from calcium supplements. This study re- 
vealed that calcium/vitamin D supplementation had no 
effect on the risk for CHD or stroke in generally healthy 
postmenopausal women throughout the 7-year duration 
of this randomized trial [8,7].  

A meta-analysis of 11 studies which included 12,000 
participants showed that allocation to calcium supple- 
ments (>500 mg/day for more than a year) was associ- 
ated with increased risk of MI. Calcium supplementation 
was associated with 30% increase in incidence of MI, 
and smaller non-significant increase in the risks of CVA 
and death [6]. Few of the trials had CV events as the pri- 
mary end points and data on CV events were not gath- 
ered in a standardized manner.  

A prospective cohort study of 34,486 postmenopausal 
Iowa women 55 - 69 years old and without a history of 
ischemic heart disease was analyzed to investigate 
whether greater intakes of calcium, vitamin D, or milk 
products may influence ischemic heart disease mortality. 
This report did not show a clear trend for calcium sup- 
plementation influencing cardiovascular events [17]. In 
addition an excellent 5-year randomized, placebo con- 
trolled trial of calcium carbonate developed for the pri- 
mary purpose to evaluate major cardiovascular endpoint 
and mortality just concluded. The calcium group did not 
show increase risk of cardiovascular events and mortality 
when compared to placebo, rather the calcium supple- 
ments showed a decrease in hospitalizations and mortal- 
ity [18].  

Our retrospective trial attempted to document impor- 

tant cardiovascular risk factors and other confounding 
variables which may have impacted the association of 
calcium supplementation with coronary artery disease 
and survival. Our study did have limitations. Calcium 
supplementation intake was self-reported. If the patient 
was noncompliant or simply stopped the medication it 
would not have been documented. In addition the cal- 
cium supplementation group had higher usage of aspirin, 
angiotensin converting enzyme inhibitors and statins, 
which we adjusted for by logistic regression. This was 
not a randomized prospective controlled trial, therefore 
we could not equalize the different subgroups. However 
the calcium supplementation group did have higher rates 
of cardiovascular risk factors and worse overall cardiac 
status at baseline (Table 1). 

6. Summary 

This study suggests that there was no association be- 
tween calcium supplementation and coronary artery dis- 
ease as well as overall survival in a large retrospective 
cohort of patients greater than 50 with high rates of sig- 
nificant cardiovascular risk factors. To our knowledge 
this is one of the largest retrospective studies calcium 
supplementation studies that have been adjusted for car- 
diovascular risk factors, disease states, ejection fraction 
and medications. 
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