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independent institutional review board (Health Research and Studies Center, Palo Alto, 

California), and all participants provided informed consent. 

 

Data collection 

For the Multiple Supp users, online questionnaires were used to obtain information 

about height, annual household income, education, medical history and current medical 

conditions, and current dietary supplement usage. Questions about medical history and 

current medical conditions were patterned after questions asked in NHANES 2001-2002 

[6]. The dietary supplement questionnaire included 57 dietary supplements and foods 

sold by Shaklee in 2005 and asked about usual intake in the previous 12 months. The 

questionnaire included four intake frequency categories including ‘rarely or never used,’ 

‘1-3 days per week,’ ‘4-6 days per week,’ and ‘every day,’ and also asked about usual 

serving size.  

 

Physical examinations were conducted during a national meeting of Shaklee product 

consumers held in Chicago, Illinois in August 2005.  Data collection took place between 

July and August of 2005.  Body weight was measured using a physician’s scale with 

shoes and heavy clothing removed.  Triplicate blood pressure measurements were 

taken by an automated Welch Allyn device (Model 5201) with an appropriate-sized cuff 

after subjects were seated quietly in a chair for 2 minutes, with feet on the ground and 

with the arm at the level of the heart.  Twelve-hour fasting blood samples were 

collected, processed, aliquoted and stored frozen at -80ºC. Samples were assayed for 

red blood cell (RBC) folate, serum ascorbic acid stabilized using 10% metaphosphoric 
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use criteria.  Only non-supplement users and users of supplements containing vitamins 

and/or minerals were included for the present analysis.  We identified 602 NHANES 

participants who consumed no dietary supplements in the 30 days prior to the home 

interview; these became the �No Supp� users.  We also identified 176 individuals who 

consumed a multivitamin/mineral and no other dietary supplements, and did so at least 

15 days over the past 30 days. These became the �Single Supp� users. To obtain the 

most recent data possible for comparative purposes, RBC folate, and serum ferritin, 

homocysteine, CRP, and lipid data were obtained from NHANES 2001-2002 [7]. 

However, serum retinol, ascorbic acid, alpha tocopherol, and serum carotenoid data 

were not available from NHANES 2001-2002 or 2003-2004.  Therefore, data for these 

variables for Single Supp and No Supp users who were White, >35 years of age, and 

free of cancer other than non-melanoma skin cancer were obtained from NHANES III, 

1988-1994 [8,9].  The geographical distribution of the individuals in the three users 

groups is not known. In addition, the duration of dietary supplement usage by NHANES 

participants, aside from the 30 days prior to their home interview, is unknown.   

 

Statistical analyses 

After combining the Multiple Supp users with the Single Supp and No Supp users from 

NHANES, data were reweighted.  The weights for the NHANES groups were calculated 

by dividing each NHANES weight by the sum of the NHANES weights of the user group. 

Appropriate weights were used depending on whether the data came from the interview 

or the Mobile Examination Center.  Multiple Supp users were assigned a weight of 1.  

Strata and primary sampling units from NHANES were used for those user groups.  For 



















 26

23. Food and Nutrition Board, Institute of Medicine: Dietary reference intakes for 

vitamin C, vitamin E, selenium, and carotenoids. National Academy Press, 

Washington DC, 2000. 

 

24. Gey KF: Vitamins E plus C and interacting conutrients required for optimal 

health. A critical and constructive review of epidemiology and 

supplementation data regarding cardiovascular disease and cancer. 

Biofactors 1998, 7:113-174. 

 

25. AREDS Research Group: The Age-Related Eye Disease Study (AREDS): a 

randomized, placebo-controlled, clinical trial of high-dose supplementation 

with Vitamins C and E, beta carotene, and zinc for age-related macular 

degeneration and vision loss. AREDS Report No. 8. Arch Ophthalmol 2001, 

119:1417-1436. 

 

26. Libby P: Inflammation in atherosclerosis. Nature 2002, 420:868�874. 

 

27. Block G, Jensen C, Dietrich M, Norkus EP, Hudes M, Packer L: Plasma C-

reactive protein concentrations in active and passive smokers: influence of 

antioxidant supplementation. J Am Coll Nutr 2004, 23:141-147. 

 











 34

Table 3. Dietary supplement usage patterns of long-term users of multiple dietary 

supplements (Multiple Supp users). 

Dietary supplement type Average 

daily usage 

% of women 

who were 

daily users 

% of men 

who were 

daily users 

Multivitamin/mineral (with or without iron) * 89.5 84.7 

B-Complex � 87.7 79.5 

Vitamin C 1000 mg/d 86.4 80.3 

Vitamin E (d-alpha tocopherol and mixed 

tocopherols) 

800 IU/d 79.0 74.4 

Carotenoids � 79.6 74.4 

Flavonoids (from a variety of sources) 362 mg/d 86.4 52.1 

Calcium with vitamin D § 81.5 68.4 

Zinc  15 mg/d 48.2 55.6 

Lecithin 3.1 g/d 71.6 66.7 

Alfalfa (Medicago sativa, leaf) 2.85 g/d 75.9 70.9 

Garlic (Allium sativum, clove) 1 g/d 49.4 54.7 

Omega-3 fatty acids (from fish oil) 1000 mg/d 81.5 73.5 

Coenzyme Q10 with resveratrol # 69.8 64.1 

Soy protein isolate  14 g/d 46.9 55.6 

Glucosamine hydrochloride 1500 mg/d 59.3 57.3 

Saw palmetto extract (Serenoa repens, 

berry) 

320 mg/d 1.9 67.5 
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Table 5.  Risk of suboptimal or elevated serum biomarker concentrations and elevated 

blood pressure by supplement user group. 

Outcome Cases: n / (%) OR* 95% CI* 

Homocysteine (>9 µmol/L)                  

  Multiple Supp users 

  Single Supp users  

  No Supp users               

 

  30 / (10.9) 

  69 / (37.0) 

282 / (45.3) 

 

0.11 

0.53 

1.00 

 

0.06-0.19 

034-0.83 

 

C-reactive protein (>0.3 mg/dL)  

                      Multiple Supp users  

  Single Supp users  

  No Supp users               

 

    0 / (0.00) 

  51 / (30.6) 

230 / (41.3) 

 

� 

0.66 

1.00 

 

� 

0.40-1.09 

 

Total cholesterol (>200 mg/dL)      

  Multiple Supp users 

  Single Supp users  

  No Supp users               

 

145 / (52.5) 

  89 / (57.8) 

291 / (54.3) 

 

0.78 

1.08 

1.00 

 

0.56-1.09 

0.72-1.62 

 

HDL-cholesterol (<40 mg/dL males, <50 mg/dL 

females) 

  Multiple Supp users  

  Single Supp users  

  No Supp users               

 

   

44 / (15.8) 

  40 / (24.5) 

203 / (38.0) 

 

 

0.50 

0.58 

1.00 

 

 

0.33-0.75 

0.41-0.83 
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income2, and body mass index.  The referent group for risk estimation was the No Supp 

group.   

** Number of events, weighted percent 

�Self-assessed as �good, fair, or poor� versus �excellent or very good.�  


