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ABSTRACT 

TRISHA L. SUGAREK 

USE OF VITAMIN AND MINERAL SUPPLEMENTS AND RISK FOR MORTALITY 

FROM HEART DISEASE 

AUGUST2010 

The use of dietary supplements by the general population is on the rise. However, 

little long-term evidence is available on the effects of dietary supplements and the 

relative risk (RR) for mortality from heart disease. Using data from the first National 

Health and Nutrition Examination Survey and the National Health Epidemiological 

Follow-up Survey, this study examined the use of multivitamins and the RR for mortality 

in persons aged 25- 7 4 years. The study found that the RR for mortality from heart 

disease in regular consumers of multivitamins and minerals was .93 (95% CI: .67, 1.29) 

for men, 1.00 (95% CI: .83 , 1.23) for women, and .95 (95% CI: .73 , 1.13) for women 

aged 55 and older, none of which were significant. The study concluded that the regular 

consumption of multivitamin and mineral supplements has no effect on longevity in 

healthy persons or the RR for heart disease. 
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CHAPTER I 

INTRODUCTION 

In the United States (U.S.), the use of dietary supplements is on the rise (Balluz, 

Kieszak, Philen, & Mulinare, 2000). More and more consumers are taking supplements 

to offset the inadequacies of the American diet, which has been described as calorically 

dense yet nutrient deficient (Fuhrman, 2003). Based on a U.S. national survey, one-third 

of men and nearly one-half of women take dietary supplements regularly. Such practices 

have fueled the nutraceutical industry, which generates between 8.5 to 20 billion dollars 

in sales yearly (Mason, 2007; Neuhouser et al. , 2009). Several studies have shown that 

the daily use of vitamin and mineral supplements may be beneficial for not only primary 

prevention of some diseases, but for secondary prevention as well , enhancing overall 

quality of life measures (Bjelakovi, Nikolova, Gluud, Simonetti, & Gluud, 2007; 

Brzozowska, Kaluza, Knoops, & de Groot, 2008; Hercberg et d., 2003). One study in 

particular from the Stockholm Heart Epidemiology Program (SHEEP) has shown that the 

daily use of low-dose vitamin and mineral supplements provides significant benefits by 

reducing the risk of myocardial infarction (Holmquist, Larsson, Wolk, & de Faire, 2003). 

Despite the common practice of taking vitamin and mineral supplements, the effects of 

long-term usage have not been well-defined (Kim, Williamson, Byers, & Koplan, 1993). 

Women in particular have a variety of reasons for wanting to take dietary 

supplements. Although the results from taking these supplements have been conflicting, 
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women may take iron to reduce the risk of microcytic anemia during menstruation, folic 

acid to prevent fetal abnormalities, calcium to reduce the possibility of developing 

osteoporosis, and vitamins E, C, and B (i.e., vitamin B6, vitamin B 12 and folic acid) to 

reduce the development of heart disease (Holmquist et al., 2003; Losonczy, Harris, & 

Havlik, 1996; Nelms, Sucher, & Long, 2007). 

Heart disease is a nonspecific term that describes a wide variety of chronic health 

conditions related to the cardiovascular system, including hypertension, atherosclerosis, 

and many others (Nelms et al. , 2007). The most common form of heart disease is 

coronary heart disease (CHD), in which the blood vessels that supply the heart become 

occluded with plaque, compromising the blood supply, reducing the heart's ability to 

obtain oxygen and nutrients, and resulting in decreased heart function and possibly organ 

failure (Nelms et al., 2007). Heart disease is presently the leading cause of mortality for 

both men and women in the U.S. and is considered a "silent killer," as it is accompanied 

by few symptoms (Anderson & Kessenich, 2001 ; Swartz, 2008). In fact, heart disease 

kills more women than all types of cancer combined ("Facts," 2006; Mosca et al. , 2000). 

Moreover, more women than men die of heart disease, and Black women under the age 

of 60 are four times more likely to die of heart disease than are White women (Anderson 

& Kessenich, 2001). Additionally, heart disease is often more difficult to identify at an 

early stage in women than in men. Since symptoms may not be readily recognizable, 

women might wait longer to obtain help, incurring serious consequences, including death 

("Facts," 2006). Therefore, women need to take preventive measures, including 
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exercising daily, eating a healthy diet, maintaining ideal body weight, not smoking, 

drinking plenty of water, and getting quality sleep. Preventive measures may also 

include taking a daily vitamin and mineral supplement (Anderson & Kessenich, 2001). 

In the early 1970s, The National Center for Health Statistics carried out the first 

National Health and Nutrition Examination Survey (NHANES I). The NHANES I 

focused on the general U.S. population and assessed the relationship between health and 

nutritional status to allow for the development of public health policy (NHANES, 2007). 

The NHANES I provided a wide variety of information on the non-institutionalized 

civilian population, including anthropometric, behavioral, clinical, environmental, and 

nutritional data. Today, the NHANES program continues to perform routine follow-up 

observations on the original cohort members of 1971-74 and, thus, provides important 

vital status and health information for the U.S. However, it was not originally designed 

to investigate the relationships between variables at baseline or the risk for chronic health 

complications. To investigate these relationships, the National Health Epidemiologic 

Follow-up Study (NHEFS) was developed. This prospective longitudinal study 

investigates the relationships between clinical, nutritional, and behavioral factors 

assessed in NHANES I and subsequent morbidity, mortality, and hospital utilization, as 

well as changes in risk factors, functional limitation, and institutionalization (U.S. 

Department of Health and Human Services [USHHS] , Centers for Disease Control and 

Prevention [CDC] , National Center for Health Statistics [NCHS], 2006). The NHEFS 

provides publicly accessible vital status data through 1992 and contains mortality data 
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and death certificate information on all NHANES I cohort decedents (n = 4,497) from 

1982-84, 1986, 1987, or 1992. Tracing and data-collection rates in the NHEFS have 

been high (96% ), and only 546 participants have been lost at follow-up (US HHS, CDC, 

NCHS, 2006). Therefore, when the datasets from the NHANES I and the NHEFS are 

merged, they provide a collective record of the participants from baseline to 1992. 

Previously, Kim et al. (1993) assessed the relationship of vitamin and mineral 

supplement use and mortality risk using data from the NHANES I cohort and reported 

that no relationship existed between such usage and all cause and cancer mortality risk 

(as relative risk [RR]) in participants. Interestingly, they did not convey information 

related to heart disease, the leading cause of mortality in the U.S. for both men and 

women, nor did they give a descriptive analysis of the sample that they used to assess RR 

for persons who participated in both dietary questionnaires. This study sought to 

replicate their methodology and to expand upon their concept by defining the RR of 

supplement use and mortality from heart disease in both men and women, using the 

mortality tapes from 1987 and 1992 to allow for comparison. This study defined RR as 

the ratio of the probability of the event occurring in the exposed group versus a non

exposed group. Moreover, this study allowed for the statistical analysis of a subset of the 

population by narrowing the confidence interval by increasing the number of 

confounding variables such as sex and age, with particular interest in women aged 55 or 

older. This study focused on women aged 55 or older because ~95% of women by the 

age of 55 will have experienced menopause and the subsequent loss of estrogen, which is 
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considered protective, thus substantially increasing their risk for heart disease (Penney, 

2005). Since 1984, more women than men have died of heart disease (American Heart 

Association [AHA], 2009). Furthermore, women are typically more active consumers of 

supplements than are men (Kim et al.). Therefore, this study sought to merge the 

NHANES I, and NHEFS cohort datasets to examine the RR between multivitamin and 

mineral supplement use and the risk for mortality from heart disease in both sexes as well 

as in a subset of the population - women aged 5 5 older. 
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CHAPTER II 

PURPOSE 

Heart disease is the leading cause of mortality in the U.S., and women's use of 

dietary supplements for cardiovascular health has increased substantially in the last three 

decades (Millen, Dodd, & Subar, 2004; Neuhouser et al., 2009). However, little 

information is available that uses cohort data to describe the long-term effects of such 

usage and the RR for mortality from regular intake of dietary supplements (Kim et al., 

1993 ). The purpose of this study was to extend the work of Kim et al. by providing the 

RR of supplement use and mortality from heart disease in both men and women from 

1987 and 1992, and to define whether a relationship exists between mortality from heart 

disease and the use of vitamin and mineral supplements in women aged 55 and older. 

Null Hypotheses 

The null hypotheses of this study are: 

• There is no relationship between vitamin and mineral supplement use and risk for 

mortality from heart disease in men. 

• There is no relationship between vitamin and mineral supplement use and risk for 

mortality from heart disease in women. 

• There is no relationship between vitamin and mineral supplement use and risk for 

mortality from heart disease in women aged 55 and older. 
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CHAPTER III 

METHODOLOGY 

NHEFS, Prospective, Longitudinal Study 

The original sample from the NHANES I for persons aged 25-7 4 years was 

20,279. Of those participants, only 14,407 were medically examined and used as the 

baseline in the NHEFS at years 1982-84, 1986, 1987, and 1992. Only 79% (n = 11,348) 

of the participants at baseline were administered the dietary questionnaire with questions 

related to supplement use. Of these participants at baseline, 67.7% (male= 3,294, female 

= 4,391) said they did not take supplements, 22.4% (male= 826, female , 1,715) said they 

took supplements regularly, and 9.9% (male = 358, female, 764) said they took 

supplements irregularly. Participants (n = 10,523) were re-interviewed at the 1982-84 

follow-up; however, after exclusionary criteria was implemented, 7,960 participants took 

both dietary questionnaires at baseline and follow-up (Kim et al., 1993 ). The sample 

does not match Kim et al. After 1992, the National Death Index underwent a cross 

sectional analysis, which resulted in an update of the vital status and mortality files; this 

update partially accounts for the discrepancy between the present NHEFS sample and the 

Kim et al. sample (National Center for Health Statistics [NCHS], 1997). 

Mortality Data 

The NFHES 1992 mortality data tapes provide information on all deceased 

participants (n = 4,497) who were 25-74 years of age at baseline (NHEFS, 2006). This 

study has indentified deaths that have occurred from the time of the 1982- 84 follow-up 
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interviews through 1987 and in 1992 and classify them as either deaths from heart 

disease, cancer, or all causes. Kim et al. (1993) did not report deaths related to heart 

disease, but only for cancer and all cause mortality. By including heart disease among 

the classifications, this analysis allows for comparison of RR of supplement use and 

mortality in these areas over a 5- and 10-year period. 

Analytic Sample 

For this study, questionnaires related to dietary habits and supplement use were 

distributed to 11 ,348 individuals who participated in the NHANES I. The questionnaires 

required participants to answer questions such as those concerning their use of vitamin 

and mineral supplements, dietary habits, sex, age, and marital status (NHANES, 2007). 

This study includes a detailed descriptive analysis of persons at baseline (n = 10,659). 

For the purpose of this analysis, exclusionary criteria includes persons with missing vital 

status (i.e. , information on whether the cohort member is alive or deceased, n = 577), date 

of death (n = 14 ), education level (n = 103), and alcohol use (n = 8) based on the 1987 

NH FS follow up (Kim et al. , 1993). Additionally, this study provides a second 

descriptive analysis of the cohort members (n = 7,960) who had survived through 1984 

and participated in both dietary questionnaires (Kim et al.). 

Variables 

The NHANES I assessed participants' use of daily vitamin and mineral 

supplements by asking, "Are you taking vitamins or minerals?" The responses of the 

participants were classified into one of three groups. If participants were taking 
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supplements daily, these participants were classified as "regularly"; if participants were 

taking supplements weekly but not daily, these participants were classified as 

"irregularly" ; and if participants were taking supplements less than weekly, these 

participants were classified as "none." This study provides data for all three groups in a 

descriptive analytical set to differentiate between age, race, education, marital status, 

weight status, smoking status, alcohol use, special diet, medical conditions, and deficient 

nutrients (Kim et al. , 1993). Furthermore, the NHEFS 1982-84 reassessed the initial 

participants and asked them, "Are you now taking multivitamin pills including 

therapeutic and geriatric multivitamins and Geritol?" The participants' responses are 

categorized as either "yes" or "no." This study then combined these data to form three 

categories: supplement use at both baseline and follow-up, supplement use at either 

ba eline or follow-up , and supplement use neither at baseline nor at follow-up (Kim et 

al. ). Lastly, it should be highlighted that in the area of smoking status, it was assumed 

that Kim et al. , projected baseline smoking status data for participants with missing 

smoking status data; therefore, because of this lack of information a fourth group was 

created for the present study, and is known as "missing." 

Other baseline variables/confounders that this study assessed and described 

includ th fo llowing: 

• Race 

• Age 

• Marital status 
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• Body mass index 

• Alcohol use 

• Smoking status 

• Education level 

• Special diet 

• Preexisting chronic conditions 

• Dietary intake of macronutrients (i.e., protein) 

• Dietary intake of selected micronutrients (i.e., vitamins A and C, thiamin, 

riboflavin, niacin, calcium, phosphorus, and iron) 

This study defined dietary intake as a percentage of the 1989 Recommended Dietary 

Allowance intakes, and does not reflect additional nutrient intake from dietary vitamins 

or mineral supplements (Kim et al., 1993). 

Statistical Analysis 

In order to determine whether baseline differences existed between regular 

supplement users and nonusers Independent t-tests were implemented. Furthermore, to 

estimate the RR of supplement use and mortality in both sexes, particularly women aged 

55 and older, this study used the Cox proportional hazards analysis. The Cox model is a 

well-recognized statistical technique that examines the relationship between the survival 

of a participant and several variables ( e.g., smoking, preexisting conditions). This study 

used the Cox model to estimate the effect of treatment (i.e., the use of vitamin and 

mineral supplements) on survival after adjusting for other variables that affected users 
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and nonusers (Cox, 1972; Kim et al. , 1993). For improved classification, this study 

examined men and women separately and classified users and nonusers in one of three 

groups: supplement use at both baseline and follow-up, supplement use at either baseline 

or follow-up, and supplement use neither at baseline nor at follow-up (Kim et al.). 

Additionally, the group classified as supplement use neither at baseline nor at follow-up 

is the comparison/control group for this analysis. 

This study then identified deaths from the time of the 1982-84 follow-up to 1987 

through 1992 caused by heart disease, cancer, and all causes. To identify these deaths, 

thi s study uses death certificate information that is coded according to International 

Classification of Diseases, 9th version, (ICD-9) multiple-cause-of-death procedure (Kim 

et al. , 1993; NHANES, 2007). This study then adjusted the RR for age, race, education, 

marital status, body mass index, smoking, alcohol use, special diet, and preexisting 

chronic conditions (Kim et al.). By using this fully extended model, this study allowed 

for the estimation of the RR of supplement use and mortality from heart disease, cancer, 

and all causes for both sexes, paiiicularly women participants aged 55 years or older. 

This study used their analytical variables for two periods: 1987 and 1992 with the 

stati stical significance level set at < .05. 
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CHAPTER IV 

RESULTS 

At the end of the study period of the 1987 follow-up, 2,788 deaths were identified 

in the baseline cohort; however, only 827 of these deaths occurred in the group of interest 

(i.e. , those who participated at baseline and in the 1982-84 follow-up). Of these 827 

deaths, 198 were cancer related, while 464 were due to heart-related conditions. At the 

close of the 1992 mortality follow-up wave, the study established that 3,803 deaths had 

occurred in the baseline sample, 1,807 of which were identified to be from the group of 

interest. Of these deaths, 412 were cancer related, and 897 were heart disease related. 

Characteristics 

Baseline Population, 1971-74 

Table 1 presents the baseline distribution for the initial study population that 

participated in NHANES Food Frequency Questionnaire (FFQ) and answered questions 

related to supplement use. After the study implemented exclusionary criteria, the 

remaining baseline sample included 10,659 persons with a mean age of 50.14 years. Of 

this sample, 22.5% reported regular use of vitamin and mineral supplements, 10% 

repo1ied irregular use, and 67.5% reported no use. Persons who reported themselves 

regular users of dietary supplements tended to be women (66.9%) who were older (i.e., 

65 to 74 years, 36%), White, and had a higher education compared to nonusers. 
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Additionally, regular supplement users were likely to be married, have normal weight 

status based on BMI and sex, and were more likely to be occasional drinkers of alcohol, 

and on a special diet compared to nonusers. Furthermore, regular supplement users had 

higher mean intakes of protein, calcium, phosphorus, iron, vitamin A, thiamin, riboflavin, 

niacin, and vitamin C. When nutrient intakes were assessed, all nutrients were 

significantly higher in the regular supplement use group, with the exception of protein 

and niacin. Additionally, regular supplement users were more likely to have cancer at 

baseline, while nonusers were more likely to have high blood pressure at baseline. 

Table 1 

Distribution of the Study Sample, Percentage of Users for · Regular, Irregular, and Nonusers of 
Supplements at Baseline 

Sueetement Use Categories 
Men Women 

n Regular Irregular onusers n Regular Irregular Nonusers 
Users Users Users Users 

%Users %Users %Users %Users %Users %Users 
Age, y 

25 719 15 .3 9.2 75 .5 1662 23 .8 12.1 64.1 
35 615 14.8 10.6 74.6 1562 21.8 13 .6 64.7 
45 744 16.9 7.5 75 .5 800 23 .3 11.3 65.5 
55 570 2 1.4 6.5 72.1 648 25.9 10.5 63 .6 
5-74 1592 2 1.7 7.4 70.9 1747 29.7 8.6 61.7 

Race 
White 3562 20.4 8.2 71.4 5281 26.9 11 .6 61.5 

Others 678 10.0 7.5 82.4 1138 16.3 9.7 74.1 

Education, y 
6.4 78.1 2846 21.9 8.8 69.3 S: II 2 195 15 .5 

12 1078 19.3 8.5 72.2 2326 25.5 12.1 62.3 

~ 13 967 25.5 11 .3 63 .2 1247 31.4 15 .1 53.6 

Marital tatus 
73.4 4431 24.1 11.7 64.3 3528 18.9 7.8 Married 

1988 27.3 10.3 62.5 Unmarried 71 2 18.1 9.6 72.3 

Note. n=number. 
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Table 1 (continued) 

Men Women 
n Regular Irregular Nonusers n Regular Irregular Nonusers 

Users Users Users Users 
%Users %Users %Users %Users %Users %Users 

Weight status 
Underweight 348 19.5 9.2 71 .3 349 30.9 15.2 53.9 
Normal weight 2604 21 .1 8.3 70.6 3836 28.1 12.6 59 .3 
Over weight 1224 13.7 6.7 79.6 .2190 18.6 8.1 73 .3 

Smoking status 
Never 1243 17.7 8.5 73.8 3557 24.7 11 .1 64 .2 
Former 51 19.6 3.9 76 .5 32 34.4 3.1 62 .5 
Current 2602 19.5 7.7 72 .8 2353 25.2 11 .1 63 .7 
Missing 344 16.9 9.6 73 .5 477 26 .6 13.4 60 .0 

Alcohol use 
None 979 18.8 7.2 74 .1 2293 22.6 9.5 67 .9 

Occasional 1763 18.2 8.2 73.6 3165 25.7 11 .7 62 .6 

Regular 1498 19.4 8.5 72 .1 961 28.8 13.8 57.3 

Special diet 
None 3811 18.3 8.0 73 .7 5630 24.7 11 .5 63 .9 

On diet 429 22 .8 8.4 68 .8 789 27.6 9.6 62 .7 

Medical conditions 
None 3003 18.2 8.1 73 .7 4643 25.6 12.2 62 .2 

Present 1237 20.1 7.9 71 .9 1776 23 .6 8.7 67 .7 

Deficient nutrients 
None 918 23.9 8.6 67 .5 678 35.3 10.9 53.8 

1-2 1806 18.9 8.3 72 .8 2122 28 .7 11 .5 59 .8 

3 or more 1262 15.8 7.9 76 .2 2604 22 .0 11.4 66 .6 

All 4240 18.8 8.1 73 .2 6419 25.1 11 .2 63 .7 

Note: n=number. 

Follow-up Population, 1982-84 

After excluding persons who contributed no follow-up time, the study retained 

7,960 participants with a mean age of 47.35 years. This updated study population had 

similar characteristics as defined by their baseline counterpart: 22.6% reported regular 

supplement use, 10.2% reported irregular use, and 67.2'% reported no use at baseline 

(table 2). 
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Table 2 

Distribution of the Study Sample, Percentage of Users for Regular, Irregular, and Nonusers of 
Supplements in Persons Who Participated at Baseline and the 1982-84 NHEFS 

Supplement Use Categories 
Men Women 

n Regular Irregular Nonusers n Regular Irregular Nonusers 
Users Users Users Users 

%Users %Users %Users %Users %Users %Users 
Age, y 

25 605 16.0 9.3 74 .7 1454 23.7 11 .7 64.6 

35 5 17 14.7 10.6 74. 7 137 1 22 .3 13.6 64.0 

45 583 18.4 6.5 75.1 687 23.4 11 .4 65 .2 

55 408 22 .8 6.6 70.6 525 26 .7 11.6 61.7 

65-74 720 23 .5 7.1 69.4 1090 28 .1 8.4 63.5 

Race 
White 2459 20.6 8.1 71.3 4272 26.4 11.8 6 1.9 

Others 374 9.6 7.5 82 .9 855 15.2 10. 1 74.7 

Ed ucation, y 
:S 11 1254 15.1 5.8 79. 1 2076 2 1.0 9.0 70.1 

12 82 1 19.6 8.5 7 1.9 200 1 25 .0 12.1 62.9 

~ 13 758 25.3 I I. I 63 .6 1050 30.7 15.2 54. l 

Marita l status 
Married 2440 19. 1 7.7 73.2 3679 23. 7 12.0 64 .3 

Unmarried 393 19.3 9.7 71.0 1448 26.5 10. 1 63.4 

Weight status 
264 26.1 15.5 58 .3 Underweight 178 18.0 7.9 74.2 

Normal weight 1772 2 1. 8 8.4 69.8 3 11 9 27.7 12. 7 59.6 

Over weight 840 14.0 6.7 79.3 1704 18.3 8.5 73.3 

Smoking sta tu s 
72.0 2948 24.2 9.0 64. 1 

Never 82 1 19.0 9.0 

Former 4 1 19.5 2.4 78 .0 26 34.6 2.4 6 1.5 

Current 1969 19.2 7.7 73 . l 2 150 24.8 7.7 63 .8 

Miss ing 2 .0 .0 100.0 3 .0 .0 100 .0 

Alcohol use 
17 12 21.3 9.6 69. 1 

None 550 19.1 8.4 72.5 

Occas ional 1260 18.6 7.8 73.7 2639 25 .8 11. 6 62.6 

Regular I 023 19.8 8.1 72.0 776 27 .2 15. 1 57.7 

Special diet 
8.0 73 .4 4572 24.3 11.5 64 .2 

None 2607 18.6 

On diet 226 25.7 8.0 66.4 555 26. 1 I 1. 0 62.9 

Note: n=number. 
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Table 2 (continued) 

Men Women 
n Regular Irregular Nonusers n Regular Irregular Nonusers 

Users Users Users Users 
%Users %Users %Users %Users %Users %Users 

Medical conditions 
None 2227 18.6 8.2 73 .2 3934 25.2 12.1 62.7 
Present 606 21 .1 7.3 71.6 1193 22.1 9.4 68.5 

Deficient nutrients 
None 675 24.0 9.2 66.8 544 33.8 11 .9 54.2 
1-2 1260 20.0 8.0 72.0 1713 28.6 11.7 59.7 

3 or more 783 14.4 7.5 78 .0 2064 21.5 11.9 66.6 

All 2833 19.1 8.0 72.9 5127 24.5 11.5 64.0 

Note: n=number. 

However, when categorical data were adjusted for follow-up information related to 

supplement use, the study found that 15% reported use of dietary supplements at both 

baseline and follow-up, 30.9% reported supplement use at either baseline or follow-up, 

and 54.2% reported no use at either time. Furthermore, persons who reported regular 

supplement use at baseline were again identified to be women who were more likely to 

be older, White, and have a higher education level compared to rionusers. Additionally, 

regular supplement users had a normal weight status based on BMI and sex (63.5% male, 

61.3% female), were more likely to be on a special diet, were occasional consumers of 

alcohol, and had fewer nutrient deficiencies. In fact, nutrient intakes were similar to that 

of the baseline cohort sample. Additionally, like the initial description, regular 

supplement users who participated at both time points were more likely to have cancer at 

baseline, while nonusers were more likely to have high blood pressure. 

Women Aged 55 and Older 

Of the sample participants who participated at both baseline and follow-up, 1,615 

were women aged 55 and older (i.e., 20% of the follow-up population). At baseline, 

16 



27.6% were regular consumers of multivitamins and minerals, 9.5% were irregular users, 

and 62.9% were nonusers (table 3). Women aged 55 and older, who consumed 

supplements at both time points, were White (92% ), and had a higher education level 

compared to nonusers. Furthermore, the regular users in this sample had higher nutrient 

mean intakes for all nutrients and were more likely to be occasional consumers of alcohol 

compared to nonusers. 

Table 3 

Distribution of the Study Sample, Percentage of Women Aged 55 and Older for Regular, Irregular, 
and Nonusers of Supplements that Participated at Baseline and the 1982-84 NHEFS 

Supplement Use Categories 
Women 

n Regular Users Irregular Users Nonusers 
%Users %Users %Users 

Age, y 
55 525 26.7 11.6 61.7 
65-74 1090 28 .1 8.4 63.5 

Race 
White 1355 29.9 9.9 60.2 
Others 260 15.8 7.3 76.9 

Edu ca tion , y 
:S I I 993 24.1 7.9 68.1 
12 37 1 3 1.8 12.4 55.8 

2'. 13 25 1 35 .5 11 .6 53.0 

Marita l status 
Married 879 26.4 10.1 63 .5 

Unmarried 736 29.1 8.7 62.2 

Note: n=number. 
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Table 3 (continued) 

Women 
n Regular Users Irregular Users 

¾Users ¾Users 
Weight status 

Underweight 48 33 .3 16.7 
Normal weight 841 32.0 10.7 
Overweight 710 21.8 7.3 

Smoking status 
Never 1183 26.7 9.6 
Former 12 50.0 .0 
Current 417 29.7 9.4 
Missing 3 .0 .0 

Alcohol use 
None 835 24.2 8.1 
Occasional 583 31.4 9.4 
Regular 197 31.0 15.2 

Special diet 
None 1342 27.7 9.6 
On diet 273 27.1 8.8 

Medical conditions 
None 913 30.7 10.1 
Present 702 23 .6 8.7 

Deficient nutrients 
None 192 41 .7 10.9 

1-2 599 28.9 8.5 

3 or more 63 1 25 .0 10.1 

All 1615 27.6 9.5 

Note: n=number. 

Multivitamin and Mineral Use and Mortality 

1987 Follow-up Population 

Nonusers 
%Users 

50.0 
57.3 
70.8 

63.7 
50.0 
60.9 
100.0 

67.7 
59.2 
53 .8 

62.7 
64.1 

59.3 
67 .7 

47.4 
62.6 
64.8 
62.9 

For men who participated in the NHANES and NHEFS (n = 2,833), the adjusted 

RR in 1987 were as follows: for all-cause mortality, the adjusted RR was 1.05 (95% CI: 

.66, 1.22) for those who consumed multivitamins and minerals at baseline and follow-up; 

and RR was .95 (95% CI: .87, 1.39) for those who consumed multivitamins and minerals 

either at baseline or fo llow-up. For cancer, RR was .97 (95% CI: .49, 1.78) for those who 

consumed multivitamins and minerals at baseline and follow-up; and RR was 1.02 (95% 
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CI: .65 , 1.69) for those who consumed multivitamins and minerals either at baseline or 

follow-up . For heart disease, RR was .98 (95% CI: .64, 1 .45) for those who consumed 

multivitamins and minerals at baseline and follow-up; and RR was 1.05 (95% CI: .80, 

1.52) for those who consumed multivitamins and minerals either at baseline or follow-up. 

Similarly, the RR for women (n = 5,127) in 1987 were as follows: for all cause 

mortality, it was 1.04 (95% CI: .81 , 1.44) for those who consumed multivitamins and 

mineral s at baseline and follow-up ; and RR was .99 (95% CI: .79, 1.23) for those who 

consumed multivitamins and minerals at either baseline or follow-up. For cancer, RR 

was 1.1 2 (95 % CI: .69, 2.38) for those who consumed multivitamins and minerals at 

baseline and follow-up ; and RR was .90 (95% CI: .49, 1.36) for those who consumed 

multivitamins and minerals at either baseline or follow-up. For heart disease, RR was 

1.00 (95% CI: .67, 1.51) for those who consumed multivitamins and minerals at baseline 

and fo llow-up; and RR was 1.08 (95% CI: .87, 1.56) for those who consumed 

multivitamins and minerals at either baseline or follow-up. 

For women, aged 55 and older (n = 1,615), the RR for all cause mortality for each 

group was 1.00, with small variances in the width of the CI. Their RR for cancer-related 

mortality was 1.06 (95% CI: .53 , 2.36) for those who consumed multivitamins and 

mineral at baseline and follow-up ; and RR was .80 (95% CI: .35 , 1.26) for those who 

con umed multivitamins and minerals at either baseline or follow-up. For heart disease, 

RR was . 96 (95% Cl: .60, 1 .40) for those who consumed multivitamins and minerals at 

baseline and follow-up ; and RR was 1.07 (95% Cl: .85 , 1.56) for those who consumed 

19 



multivitamins and minerals at either baseline or follow-up (table 4). Adjustment of 

covariates had little to no effect on the RR. Furthermore, the results remained consistent 

when the time of the study inception was used as the baseline rather than the exam year 

of the 1982- 84 follow-up, despite the fact that the study inception time added 11 to 13 

years ( data not shown). 

1992 Follow-up Population 

For men, the RR for all cause mortality was .93 (95% CI: .69, 1.09) in persons 

who took supplements at both time points (i.e. , 1971- 74 NHANES and 1982-84 

NHEFS) and was 1.03 (95% CI: .90, 1.24) for those who consumed supplements at either 

time point compared to nonusers. Additionally, the RR for cancer was .88 (95% CI: .48 , 

1.27) for those who consumed multivitamins and minerals at baseline and follow-up; and 

RR was .97 (95% CI: .68, 1.30) for those who consumed multivitamins and minerals at 

either baseline or follow-up. For heart disease, RR was .94 (95% CI: .64, 1.23) in those 

who consumed multivitamins and minerals at baseline and follow-up; and RR was 1.05 

(95% CI: .89, 1.41) in those who consumed multivitamins and minerals at either baseline 

or fo llow-up. 

Similarly, for women the RR for all cause mortality was 1.00 (95% CI: .83 , 1.23) 

in users who consumed supplement at both baseline and follow-up ; and RR was .97 (95% 

CI: .82, 1.1 0) in users who consumed dietary supplement at either time point. The results 

also indicated that the RR for women and cancer-related mortality was 1.08 (95% CI: .79, 

1. 77) in those who consumed multivitamins and minerals at baseline and follow-up ; and 
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RR was .97 (95% CI: .67, 1.29) in those who took supplements at either baseline or 

follow-up. Furthermore, the RR for heart disease in women was .93 (95% CI: .65, 1.15) 

in users who consumed supplement at both baseline and followup; and RR was 1.00 

(95% CI: .80, 1.21) in users who consumed dietary supplement at either time point. 

Results for women aged 55 and older were similar. 

These findings suggest that there is no signficant relationship between regular 

multivitamin and mineral use and mortality from all causes, cancer, or heart disease at 

either time point in men and women from the U.S. general population. 
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Table 4 
Percentag_e o[ Users, Number o[ Deaths, and Relative Risks (RRt o[Mortafil_l_ [!om All Causes, Cancer and Heart Disease in 1987 

All Causes Cancer Heart Disease 
Supplement Use Categori es % Deaths RRt 95% Cit Deaths RRt 95% Cit Deaths RRt 95% Cit 
Men (n=2,833) 

Both baseline and fo llow-up 11 .8 53 1.05 .66 1.22 13 .97 .49 1.78 3 1 .98 .64 1.45 
Either base line and fo llow-up 26.2 108 .95 .87 1.39 28 1.02 .65 1.69 6 1 1.05 .80 1.52 
Neither baseline or fo ll ow-up 62 .0 270 1.00 67 1.00 140 1.00 

Women (n=5,127) 
Both base! ine and fo llow-up 16.7 60 1.04 .81 1.44 16 1.12 .69 2.38 34 1.00 .67 1.51 
Either basel ine and fo llow-up 33.4 125 .99 .79 1.23 25 .90 .49 1.36 84 1.08 .87 1.56 
Neither baseline or fo ll ow-up 49.9 211 1.00 49 1.00 114 1.00 

Women Aged 55+ (n=l,615) 
Both baseline and follow -up 17.1 56 1.00 .71 1.36 11 1.06 .53 2.36 31 .96 .60 1.40 
Either baseline and follow-up 33.0 122 1.00 .77 1.25 15 .80 .35 1.26 79 1.07 .85 1.56 
Neither baseline or follow-up 49.9 180 1.00 30 1.00 103 1.00 

Note: 0 Adjusted fo r age, race. educacion, mariwl status. body mass index, smoking. alcohol use. special die l. and serious medical condi1ions. 
f RR, re/ali ve risk; Cl, confidence imerval. 

Table 5 
Percentag_e o[ Users, Number o[ Deaths, and Relative Risks (RRt o[ MortalilJ!. (!om All Causes, Cancer and Heart Disease in 1992 

All Causes Cancer Heart Disease 
Supplement Use Categories % Deaths RRt 95% Cit Deaths RRt 95% Cit Deaths RRt 95% Cit 

N Men (n=2,833) 
N 

Both baseline and follow-up 10.8 95 .93 .69 1.09 20 .88 .48 1.27 46 .94 .64 1.23 
Either baseline and follow-up 27.3 240 1.03 .90 1.24 53 .97 .68 1.30 117 1.05 .89 1.41 
Neither baseline or follow-up 61.8 544 1.00 138 1.00 254 1.00 

Women (n=5,127) 
Both baseline and follow-up 15 .3 142 1.00 .83 1.23 35 1.08 .79 1.77 65 .93 .65 1.15 
Either baseline and follow-up 31.4 292 .97 .82 1.10 59 .97 .67 1.29 159 1.00 .80 1.21 
Neither baseline or follow-up 42 .3 494 1.00 107 1.00 256 1.00 

Women Aged 55+ (n=l,615) 
Both baseline and follow-up 14.8 112 .95 .73 1.13 21 1.00 .6 1 1.67 58 .88 .58 1.06 
Either baseline and follow-up 32.8 248 .96 .78 1.08 36 .88 .52 1.20 146 .97 .76 1.17 
Neither baseline or follow-up 52.3 395 1.00 67 1.00 229 1.00 

Note:• Adjusted for age, race, educmion, marital sta/Us, body mass index, smoking, alcohol use, special die/ , and serious medical conditions. 
f RR, relative risk: Cl. confidence interval. 



CHAPTER V 

DISCUSSION 

The aim of this population-based, prospective cohort study was to assess the RR 

for mortality from heart disease in men and women who were regular consumers of 

vitamin and mineral supplements. The present study confirmed the results generated by 

Kim et al. (1993), which assessed multivitamin and mineral use and the RR for mortality 

from all causes and cancer in the general population. Furthermore, the present study 

expanded upon these results to take into account the RR for heart disease, the leading 

cause of mortality in the U.S. (AHA, 2009; "Facts," 2006). By using the validated and 

updated mortality data files from the NHEFS of 1992, this study allowed for 

approximately 18 years of monitoring among of the NHANES/NHEFS population that 

reported supplement use at baseline. The findings of this study provide no evidence of 

benefit or harm between regular or irregular consumption of multivitamin and mineral 

supplements and the risk for mortality, when compared to nonusers. 

The greatest significance of the present study is its consistency with the baseline 

findings and the Cox regression outcomes of Kim et al. (1993). However, the two studies 

differ slightly. Most of these differences are due to cross-sectional updates to the 

mortality and vital status information with the National Death Index (NDI) since 1992 

(USHHA, CDC, NCHS, 2006). The NDI updates are significant because they verify the 

vital status and mortality information of the NHANES/NHEFS participants, providing a 
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more accurate and more valid profile of the population in question. Slight disparities 

between this study and the results of Kim et al. also can be found within the 

subcategories, including age, smoking status, and nutritional deficiencies. In the area of 

age, this study presumed that Kim et al. adjusted certain ages that were inconsistent with 

the birthdates provided by the participants at baseline. For example, in one particular 

case, a female participant established that her age was 40; however, when her birth date 

was matched, there was an obvious gap of approximately 10 years. Since the present 

study could not confirm this finding with that of Kim et al.; therefore, the ages for this 

study remained those reported at baseline. Additionally, the present study found that the 

Kim et al. analysis based its smoking status upon a projection using baseline participant 

responses and did not truly document the smoking status in the examination. In fact, the 

vital status report from 1992 confirms this lack of documentation, since half of the 

participants ' smoking status is still unknown/missing (NCHS, 1992). To account for this 

situation, this study created a fourth group known as "missing". Lastly, there are slight 

distribution differences in the deficient nutrients subcategory. These distribution 

differences are assumed to be partly due to Kim et al. using the 1989 RDAs for the B

vitamins thiamin riboflavin and calcium; whereas, the present analysis implemented the 
' ' 

updated potencies for men and women based on age group (i.e., men and women 25 to 

50 and men and women 50 and older) for calcium and the B-vitamins of interest (RDA, 
' 

1989). 
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It is well-documented in the literature that the analytical trends for multivitamin 

and mineral use and mortality risk vary. Previous prospective/observational, 

experimental, and nutrigenomic studies have reported conflicting information related to 

dietary intakes of individual nutraceutical ingredients, multivitamin and mineral therapy 

and mortality. While some studies have demonstrated an inverse association between 

supplement use and mortality, others show an increased risk, specifically in smokers 

(Brzozowska, et al. 2008). 

The results of the present study are in line with the outcome of the Women's 

Health Initiative, a long-term study of more than 160,000 midlife women. The Women's 

Health Initiative suggested that multivitamin-users are no healthier than those who are 

not regular consumers of multivitamins and minerals when it came to the major causes of 

mortality such as heart disease, cancer, and stroke. However, that same study found in a 

subset of women a slight reduction in the risk for myocardial infarction for those who 

regularly supplemented with B-vitamins, L-ascorbic acid, zinc, and selenium (Neuhauser 

et al. , 2009). Holmquist et al. (1993) also found that low dose multivitamin supplements 

were inversely associated with the risk for myocardial infarction; however, this 

relationship was stronger in female smokers than in nonsmokers. Additionally, Losonczy 

et al. (1996) found protective effects in vitamin E users for all-cause mortality (RR= .73; 

95% CI: .58, .91) and coronary disease mortality (RR= .59; 95% CI: .37, .93); however, 

they did not find an association between multivitamin and mineral use and risk for 

mortality. Another meta-analysis reviewed 68 randomized trials, including 232,606 
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persons, and reported that the treatment with antioxidant vitamins ( e.g., vitamins A and 

E) actually increased the risk for all-cause mortality (Bjelakovic, 2007). In a dietary 

intake study, Kaluza et al. (2010) analyzed 23,366 Swedish men, aged 45-79 years, and 

found that subjects administered high levels (i.e.,> 1200 mg/daily) of calcium from 

dietary sources (i.e., milk and cheese) had a significant reduction of 25% from all cause 

mortality and a nonsignificant lower rate of CVD; however, no benefit was reported for 

cancer mortality. Conversely, a randomized, double-blind, placebo-controlled trial 

reported that antioxidant nutrients ( e.g., vitamins C and E, provitamin A beta-carotene, 

and the minerals zinc and selenium) given in high doses to healthy men resulted in fewer 

deaths in general and fewer cancer-related deaths over a 7-year period, compared to the 

placebo (Hercberg et al. , 2003). 

The present study acknowledges that remarkable advances have been made in the 

science of nutrition. One major advance is the Human Genome Project, which, since 

2003 , has provided 1/idence on how nutrient intake affects genetic expression and health. 

For example, a cross-sectional analysis recently found that the use of multivitamins was 

related to longer leukocyte telomere length, an indicator of biological age, and linked to a 

reduced risk of mortality in women aged 35-74 years (Xu, Parks, DeRoo, Cawthorn, etc., 

2009). However, the present study differs from the trials just presented in some 

impotiant aspects. For instance, observational studies that have found an inverse 

association between nutrients and mortality were able to quantify the nutrient intakes of 

the participants from both the diet and supplementation. This study did not investigate 
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supplement type, potency, and brand, as this information was not publically available. 

Additionally, this study lacked a high-risk population, and the consensus has been that 

dietary supplementation is not required in healthy individuals. More importantly, Xu et 

al. (2009) found that multivitamin use lengthens the telomere in middle-aged women, a 

biological indicator of cell age. This study lacks any assessment of biological markers 

that are common in heart disease ( e.g. , triglycerides, cholesterol, and blood pressure), 

with the exception of BMI, and cancer. Furthermore, the present study is an 

observational study, which only estimates the potential between two variables or the 

relationship between those variables, not causation. Moreover, the number of deaths that 

were reported in the Cox regression analyses may be too few to draw a conclusion, and 

may account for the lack of evidence for either harm or benefit; a similar conclusion was 

drawn by Neuhouser et al. (2009) when their analysis revealed a slightly reduced risk for 

myocardial infarction in persons taking stress vitamins. Lastly, other confounding 

variables may be present that are not properly accounted for or quantified, thus, 

potentially skewing the results. 

The strengths of the present study include its population-based, prospective 

design. Being large scale and long-term, this study provides a detailed, informed 

di stribution of the general U.S. population that was used in the Cox regression analyses in 

the 1987 and 1992 follow-up. The prospective design of this study is practical and 

minimizes the probability for bias caused by those lost to follow-up. Furthermore, the 

present study is a replication of the methodology used by Kim et al. (1993), not only 
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confirming their assessment of the RR for supplement users and mortality, but also 

extending their work in relation to heart disease RR. The present study also serves as a 

follow-up on the NHEFS population, using the 1992 mortality files. Additionally, this 

study focuses on women aged 55 and older as they are more likely to consume dietary 

supplements and have the highest risk for heart disease (AHA, 2009). 

The lack of evidence for regular vitamin and mineral use and reduced risk for 

mortality could be attributed to many factors. Limitations of the data prevented a more 

in-depth examination of the relationship between supplement use and longevity. 

Information on the brand, type, potency, frequency and duration of the dietary vitamin 

and mineral supplements used by the participants was not available. If such information 

had been available, the study may have assessed why no patterns were observed and may 

have defined, which particular supplements were responsible for the erratic results. Since 

the Dietary and Supplement Education Health Act (DSHEA) passed in 1994, 

nutraceutical formulation has made remarkable advances. These advances include: 

• Testing (i.e., high pressure liquid chromatography (HPLC) assay 

• Atomic absorption 

• Friability 

• Microbial assessment 

• Ultra Violet (UV) Mass spectrometry 

• Disintegration/dissolution 

• The use of natural vitamins as opposed to synthetics 
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• The use of chelated minerals versus inorganic minerals 

• The availability of clinically studied, patented ingredients 

In fact, some of the greatest advances in nutrition have been awarded the Nobel Prize for 

Medicine or Physiology, such as Gunter Blobel and his dissertation on dietary minerals 

and their need for protein chaperones for the highest bioavailability and bioactivity in the 

body (Nobel Prize, 1999). With the advances in nutritional genomics where genetic 

predisposition and biological age (i.e., telomere length) are considered, the results of the 

present study could be described as superficial at best, since this study did not examine 

any biological markers (i.e., cholesterol, triglycerides, phenotypes). The present study is 

focused on the general population despite the current trend in nutrition therapy to focus 

on the individual. Nutrition therapy that is personalized for the individual based on these 

biological factors will allow for a tailor-made approach to health and will allow future 

studies to be stratified for the genetic .subpopulation instead of generic pools, like race. 

Additionally, the possibility cannot be ruled out that some unmec1sured confounder 

accounted for the results of this study. 
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CHAPTER VI 

CONCLUSION 

The present study has focused on a population-based, prospective cohort of men 

and women from the general U.S. population, with a particular focus on women aged 55 

and older. The results of the present study do not support a relationship between regular 

multivitamin and mineral use and a reduced risk for mortality from heart disease. These 

findings should be further evaluated and updated as the CDC and NCHS mortality data 

from the first NHANES are publically released. Future studies should not only examine 

the nutrient content of the diet, but also take into account the additional nutrition from the 

dietary supplements that the participants are consuming. Adjustments should be made 

for potencies, nutraceutical type, and whether or not deficiencies are present. Biological 

markers related to disease of interest and biological markers of age should be 

implemented to assess true cellular health and age. Further research is warranted. 
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