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Figure 2. Vitamin D synthesis and metabolism 

Mechanisms of action 
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Table 1. IOM RDA for Vitamin D 

*Adequate Intake (AI)

Table 2. IOM Serum 25(OH)D Recommendations 

1 ng/mL = 2.4959 nmol/L 
1 nmol/L = .401 ng/mL 
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The Endocrine Society guidelines 

serum 25(OH)D levels should exceed 75 nmol/L (30 ng/mL) for optimal bone health and 

International guidelines summary 
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Figure 3. Recommendations for interpreting serum levels of 25(OH)D 

Vitamin D Status in the US 

Dietary intake 
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Table 3. Total Vitamin D intake from food, beverages, and supplements (IU/day (SE))

% (SE) % (SE)

23 (1.6) 33 (1.6) 

26 (1.4) 36 (1.6) 

27 (1.7) 35 (2.0) 

23 (1.6) 25 (1.4) 



www.manaraa.com

NHANES 2007–2014; Data are from day 1 nutrient recall intakes only for both food and dietary supplements and 
may not fully represent usual intakes.
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Table 4. Usual intake of vitamin D among adults by race/ethnicity (IU/day ± SE)

*NHANES 2011–2012 only. The NH-Asian category was not included in NHANES until 2011.
Total Intake consists of food + vitamin D supplement intake among supplement users.  
Food Only consists of total vitamin D intake from food sources only in both users and non-users. 
Non-Hispanic whites (NH-white), non-Hispanic Blacks (NH-black), Hispanics (Mexican Americans and other 
Hispanics), and non-Hispanic Asians (NH-Asian) 
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Figure 4. Trends in serum 25(OH)D by vitamin D supplement usage 
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Table 5. Prevalence (%) of serum 25(OH)D at various cutoffs (NHANES 1988–2010)1
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1 Values are weighted proportions; % (95% CIs). 
2 Linear trend based on the Wald F test. 

3 40 nmol/L is the cut point consistent with an intake equivalent to the EAR, which is useful for evaluating the 
possible adequacy of nutrient intakes of population groups. 
4 The use of any vitamin D–containing supplements in the month preceding the household interview. 
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Figure 5. Trends in the prevalence of vitamin D deficiency and insufficiency among adults ≥18 

years in NHANES 2001–2010 

Modifiable Lifestyle Factors Affecting Vitamin D Status 

Supplement use 
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Figure 6. Summary estimates of change in serum 25(OH)D in 74 vitamin D supplement RCTs 
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Figure 7. Trends in Use of Vitamin D, Excluding MVMMs, Among US Adults 
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Table 6. Food sources of vitamin D among US adults

Data are Day 1 intakes by adults aged 19+ years from NHANES 2003–2006 (n = 18,980)
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 2,400 

Table 7. Impact of modifying dairy servings of the HMEP on vitamin D intake (IU/day)
% Change % Change % Change 

21.7 21.32 
19.8 19.45 

16.4 16.1 8.03 

HMEP; Healthy Mediterranean-Style Eating Pattern
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Table 8. Fitzpatrick Skin Phototypes

Adapted from Fitzpatrick's Dermatology in General Medicine. McGraw-Hill Education; 8th edition.
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Table 9. Calculated daily vitamin D3 dose for achieving adequate serum 25(OH)D levels

IU; international unit

Physical activity 
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Figure 8. Overview of NHANES sampling design 
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Data Collection 
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Figure 9. NHANES information flow 
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Preliminary Data Management 

Table 10. Descriptive Statistics of Included Participants, Weighted and Unweighted

(n=3,679)
Mean (SD)
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IOM Analysis 

Table 11. IOM Analysis Model Results
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Table 12. IOM Analysis AU-ROC curve for predicted Vitamin D insufficient 

a. Under the nonparametric assumption
b. Null hypothesis: true area = .5
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Figure 10. IOM AU-ROC curve for predicted Vitamin D insufficient 
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Table 13. IOM Analysis Parameter Estimates 
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a. Set to zero because this parameter is the reference variable.
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Table 14. Change Between Baseline and Final IOM Models

Endocrine Society Analysis 



www.manaraa.com

Table 15. Endocrine Society Analysis Model Results
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a. Under the nonparametric assumption
b. Null hypothesis: true area = .5

Figure 11.  AU-ROC curve for predicted Vitamin D insufficient
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Table 17. Endocrine Society Analysis Parameter Estimates 
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a. Set to zero because this parameter is the reference variable.

Table 18. Change Between Baseline and Final E S  Model
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Additional Covariates 

Table 20. Variables not included in final models 

Variables that did not significantly improve either model. 
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Appendix B: Operational definitions of included study variables 

Variable Name Variable Label Prompt Value/Measure
Dependent Variable

Control Variables
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