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Background

 Dietary supplements (DSs) have been
increasingly used for maintaining health and
preventing illness.t

* Many DSs have been marketed and used for
cardioprotective purposes.?3

» Garlic, niacin, coenzyme Q10 (CoQ10), fish ail,
and antioxidant vitamins are effective in
preventing development of coronary heart
disease (CHD).4¢
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Background

* Numerous studies have been conducted to
ascertain the determinants of DS use.”?!

— Female gender, older age, higher education, non-
Hispanic white race/ethnicity, higher physical activity,
and normal or below-normal body weight have been
associated with more frequent DS use.

+ Relatively few studies have been based on a
conceptual model of health behavior.15-21

» Most prospective studies have involved small,

non-random samples, which limits the generality
of their findings.
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Objective

» To develop and test a conceptual model of
cardioprotective DS (CDS) use and engagement
in other cardioprotective behaviors (CBs) as a
function of cardiovascular disease risk (CDR).
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Data Source

+ Data taken from the 1999-2000, 2001-2002, and
2003-2004 waves of NHANES.

— Stratified, multistage probability sample of US civilian
noninstitutionalized population.

* Four components collect sociodemographic,
physical examination, laboratory, and other self-
reported information.

» Atotal of 31,126 individuals participated in the three
survey waves.

» Excluding participants <20 dyears of age, the
analytical sample consisted of 15,332 respondents
representing 200,707,729 adult population
members.
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CDR Classification

Diseased  Self-reported history of CHD, angina, and/or myocardial
infarction.

At-risk Self-reported diagnosis of hyperlipidemia, hypertension,
diabetes mellitus, or any combination of these three risk
factors but no history of CHD.

Low risk No self-reported diagnosis of hyperlipidemia,
hypertension, diabetes mellitus, CHD, angina, or
myocardial infarction.
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CDS Use

» Reported use of single-ingredient DSs
containing niacin, CoQ10, fish oil, garlic, vitamin
C, or vitamin E during the month prior to survey.

* These six CDSs were selected because of the
evidence supporting their efficacy for preventing
and treating cardiovascular disease as well as
their high prevalence of use in published studies
involving CHD patients.222-23
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Other CB Participation

» Several CBs—including attempted weight loss
(AWL) , smoking cessation, alcohol
consumption, and physical activity—were
targeted for analysis. However, adequate
measures for the latter three behaviors were not
available in the NHANES data.

» AWL was measured as the report of any attempt
to lose weight or the loss of 210 Ib. that was
intentional during the preceding 12 months.
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Sampling Design Considerations

» All statistical analyses accounted for the
complex sampling design of NHANES.

» Probability weights were recalibrated to refer to
an estimate of the US adult population total at
the midpoint of the time horizon.
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Missing Data

» Missing data for all variables were imputed using
multivariate imputation by chained equations.?*

» Ten complete data sets were produced for
analysis.

 Statistical analyses were performed in each data
set after which conventional multiple imputation
methods were applied to combine the estimates
to produce a single inference.?®
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Model Fitting and Testing

» Apath model was developed to describe the relationships
among CDS use, AWL, and CDR. Path coefficients were
estimated using bivariate probit regression.

* Ho; and Hy, were evaluated by performing a joint test of the
parameter estimates for the at-risk and diseased groups in the
equations for CDS use and AWL, respectively.

* Hys was evaluated by testing correlation between errors in
predicting CDS use and AWL.

« To evaluate Hy,, the sample was stratified by CDR, and the
model was fitted separately within each stratum. Estimates for
the fitted models were combined to form a simultaneous
covariance matrix that was used to test whether the correlation
between the errors in predicting CDS use and AWL increased
with CDR risk.
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Model Fitting and Testing

» Current height and weight, weight 12 months
prior to survey, age, gender, race/ethnicity,
education, family income, marital status, health
insurance, country of birth, primary language,
and survey year were treated as potential
confounders.

» Marginal effects (MEs) were derived to relate
path coefficient estimates to changes in the
predicted probability of CDS use or AWL.
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Results
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Descriptive Statistics: CDR
Population Percentage (Mean Sample n)

Total 1999-2002 | 2003-2004 _
Characteristic | (n=15:332) | (n=10,291) | (n =5,041 p-value
CDR

0.006
Diseased 6.30(1,306) 6.11(835)  6.68(471)

At-risk 36.96 (6,049) 35.42(3,928) 39.94(2,121)

Low-risk 56.74(7,977) 58.48(5,528) 53.38 (2,449)

UIC college of Pharmacy

APHA 138th Annual Meeting & Exposition

11/3/2010

Descriptive Statistics: CDS Use and AWL
Population Percentage (Mean Sample n)

Characteristic n = 15,332 n =10,291 n = 5,041 p-value

CDS use, yes
Any 18.15(2,458) 18.19(1,613) 18.08(845) 0.950
Vitamin E 11.84(1,676) 12.22(1,131) 11.10(545) 0.347
Vitamin C 11.10(1,417) 10.71(898)  11.85(519) 0.365
Garlic 1.25(179) 1.31(122) 1.14(57) 0.603
CoQ10 0.79 (88) 0.63 (53) 1.10 (35) 0.079
Niacin 0.39 (52) 0.43(37) 0.31(15) 0.492
Fish oil 0.07 (9) 0.07 (5) 0.07 (4) 0.987

AWL, yes 39.38(5,442) 37.55(3,521) 42.91(1,921) <0.001
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Association of CDS Use with AWL and CDR
Population Percentage (Mean Sample n)

Characteristic n = 2,458 n =12.874 p-value

AWL, yes 43.25(966) 38.52 (4,476) 0.001
CDR <0.001
Diseased 9.19 (295) 5.66 (1,011)
At-risk 47.67 (1,241) 34.58 (4,808)
Low-risk 43.15(922) 59.75 (7,055)
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Path Model Estimates
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Variation in CDS Use/AWL Association with CDR
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p=0.286 —
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Aaseasea - Favisk = 0.018

Other Findings

CDS use was positively associated with current height
(p=0.001), age (p<0.001), female gender (p=0.001),
level of education (p<0.001), and health insurance
coverage (p=0.003).

Non-Hispanic blacks were less likely to use CDSs than
non-Hispanic whites (p<0.001).

Persons with an annual income less than $20,000 were
less likely to use CDSs than those having an annual
income between $35,000 and $54,999 (p=0.018).
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Discussion

* Most of the hypothesized relationships were affirmed.

* Failure to detect a moderating effect of CDR on the CDS
use/AWL association may have been due to inadequate
power caused by unequal CDR group sizes or variation
induced by sample weighting.

* CDR may serve as a warning sign that triggers
individuals to engage in behaviors thought to improve
cardiovascular health. However, once cardiovascular
disease develops, these individuals may be reluctant to
increase their level of behavioral participation due to a
perceived lack of benefit.
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Limitations

* Limitations of NHANES data

— All data were collected via self-report. Findings
subject to recall bias.

— The prevalence of CDS use was underestimated
to some degree due to exclusion of multi-
ingredient DSs.

— No information regarding date of diagnosis for
conditions used to define CDR.

» Misclassification bias

— Different classification of CDR or of any of the
covariates included in the fitted models could
have affected results.
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Conclusions

* CDS users are more likely to engage in CBs than CDS
nonusers.

* CDS use and CB patrticipation increase when health is
impaired.

» Our findings provide general support for a conceptual
model developed to explain the association between
CDS use and CB patrticipation.

» This study serves as an example of how conceptually
driven behavioral research can be performed using
secondary data from population health surveys.

UIC college of Pharmacy PHA 138th Annual Meeting & Exp 24




Acknowledgements

» Co-authors
— Shengsheng Yu, M.S.
— Stephanie Y. Crawford, Ph.D., M.P.H.
— Vicki Groo, Pharm.D.

UIC college of Pharmacy PHA 138th Annual Meeting & Expo

11/3/2010

References

Eliason BC et al. J Fam Pract. 1999;48(6):459-63.

Buettner C et al. Am J Cardiol. 2007;99(5):661-666.

Sibinga EM et al. Clin Pediatr. 2004;43(4):367-373.

AHRQ evidence reports confirm that fish oil helps fight heart disease. Rockville

(MD): AHRQ; 22 Apr 2004 [cited 10 Oct 2010]. Available at:

http:/Aww.ahrg.gov/news/press/pr2004/omega3pr.htm.

5. Bleys Jetal. AmJ Clin Nutr. 2006;84(4):880-887.

6.  Third Report of the National Cholesterol Education Program (NCEP) Expert Panel
on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults.
Bethesda (MD): NHLBI; 2002.

7. Radimer K et al. Am J Epidemiol. 2004;160(4):339-349.

Gardiner P et al. Altern Ther Health Med. 2007;13(2):22-29.

9. Gardiner P et al. BMC Complement Altern Med. 2007;7(1):39.

10. Foote JA et al. Am J Epidemiol. 2003;157(10):888-897.

11. Barnes PM et al. Adv Data. 2004,343:1-19.

12. Kirk SF et al. Public Health Nutr. 1999;2(1):69-73.

> wN R

©

UIC college of Pharmacy

38th Annual Meeting & Ex;

References

13. Slesinski MJ et al. J Nutr. 1996;126(12):3001-3008.

14. Gardiner P et al. Arch Intern Med. 2006;166:1968-1974.

15. Conner M et al. Soc Sci Med. 2001;52(4):621-633.

16. Conner M et al. J Nutr. 2003;133(6):1978S-1982S.

17. Pawlak R et al. J Prim Prev. 2008;29(1):57-71.

18. Hill GJ et al. Am J Health Behav. 2006;30(3):313-321.

19. Wallace LS. Am J Health Behav. 2002;26(3):163-172.

20. Kloeblen AS. J Am Diet Assoc. 1999;99(1):33-38.

21. Quillin JM et al. Genet Med. 2000;2(4):209-213.

22. Satia-Abouta J et al. Am J Prev Med. 2003;24(1):43-51.

23. Knox J, Gaster B. J Altern Complement Med. 2007;13(1):83-95.

24. Raghunathan TE et al. IVEware: imputation and variance estimation software. Ann
Arbor (MI): Institute for Social Research, University of Michigan; 2002.

25. LiKH etal. JAm Stat Assoc. 1991;86(416):1065-1073.

UIC college of Pharmacy PHA 138th Annual Meeting & Expo




UIC college of Pharmacy

11/3/2010

10



