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The role of  Vitamin D

Oral Health Group. (2025, February 7). Vitamin D in orthodontics: A literature review - Oral Health Group. https://www.oralhealthgroup.com/features/vitamin-d-in-orthodontics-a-literature-review/
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• Vitamin D intake that exceeds the dietary reference intake (DRI)

▪ 600-800 IU daily

• WITHOUT testing for 25-hydroxyvitamin D aka 25(OH)D

Empiric supplementation defined

*The following guidelines do not apply to those who have malabsorption syndromes, nephrotic syndromes or any other comorbidity that may significantly alter vitamin D physiology 

physiology*
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• Children and adolescents (1-18)

• Rickets, respiratory infections

• 300-2000 IU daily (1200 IU daily average)

• Adults aged 75 years and older

• Slight decrease in all-cause mortality

• 400-3333 IU daily (900 IU daily average)
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Empiric vitamin D and the groups recommended



• Pregnant women of  any age

▪ Decrease risk of  preeclampsia, intra-uterine mortality, 

preterm birth, small-for-gestational-age birth and neonatal 

mortality

▪ 600-5000 IU daily (2500 IU daily average)

• Adults with high-risk prediabetes

▪ Decrease progression to type 2 diabetes

▪ 842-7543 IU daily (3500 IU daily average)
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Recommended groups continued



Screening for Vitamin D 
Deficiency in Adults:
Updated Evidence Report and 
Systematic Review for the US 
Preventive Services Task Force
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Systematic Review of  77 Articles (46 Total Studies)
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• 2020 update of  2014 USPSTF recommendations

• Four key questions:

1. How does screening improve health?

2. Are there harms caused by screening?

3. Does treatment of  deficiency improve outcomes?

4. Are there harms to treatment?



Evidence suggests vitamin D (with or without calcium) has no 
effect on:

Evidence is inconclusive about effect on:
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Overall Conclusions

Mortality
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Effect of  Vitamin D Treatment on Incidence of  Any 
Fracture in Community-Dwelling Participants
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• Several studies involved institutionalized settings rather than 

community-dwelling populations

• Did not assess specific diagnoses or symptoms

• Did not compare various doses, formulations, durations of  

treatment

• Various vitamin D assays used, likely not standardized
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Limitations of  Review
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Consensus Statement on 
Vitamin D Status Assessment 
and Supplementation: Whys, 
Whens, and Hows
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Clinically Significant Low Vitamin D

• Vitamin D < 25 nmol/L (10 ng/mL) 

• Potential side effects for deficiency

• MSK: 2° hyperparathyroidism 

• Respiratory 

• Autoimmune Disease

• Potential outcomes when appropriately supplemented

• Cancer

• Diabetes
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Recommendations on Assessment
Older people

•Housebound people, Disabled people
•Institutionalized people

•People working long hours indoors, Office workers
•Factory or warehouse workers
•Taxi drivers
•Night-shift workers

People with dark skin

Low levels of physical activity

•People with a debilitating/chronic disease, Diabetes
•Chronic kidney disease
•Gastrointestinal malabsorptive syndromes
•Parathyroid disorders
•Liver diseases

Obesity—in particular those with highest levels of waist circumference

Patients after bariatric surgery

•People taking medications increasing vitamin D catabolism : Phenobarbitone
•Carbamazepine
•Dexamethasone
•Rifampicin
•Nifedipine
•Spironolactone
•Ritonavir
•Cyproterone acetate

Babies of vitamin D-deficient mothers

Screening patients at risk for vitamin 

D deficiency with 25(OH)D (vitamin 

D3) 

Screening with 25(OH)D (vitamin 

D3) is recommended

Other Vitamin D labs are not for 

screening
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Recommendations on Administration

50-75 nmol/L 

(20-30 ng/mL) 

with consideration 

of  time of  year

• 400 to 800 IU 

per day

• up to 4000 IU 

per day



Current Myths Regarding Vitamin 
D: Complete screening prior to 
supplementation
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Myth 1: Complete screening prior to supplementation

Per the USPSTF:

• Insufficient evidence to recommend routine 

screening of  asymptomatic adults

• No consensus on a threshold value to offer 

Vitamin D supplementation

Conclusion:

• Routine screening is not recommended

• DRI (600 IU for ages 1-70 years; 800 IU for 

ages 70-74 years
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Myth 2: Vitamin D for muscle mass?

Why the controversy?

• Muscle mass/strength 

declines with age

• Skeletal muscle expression 

of  receptors for 1,25 

dihydroxy vitamin D 

decrease with age

• Vitamin D deficiency 

associated with loss of  

type II muscle fibers in 

older adults
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Myth 2: Vitamin D for 
muscle mass?

Evidence saying otherwise:

• The VITAL trial studied prevention of  

cancer and cardiovascular diseases with 

Vitamin D

• Of  25871 US adults, 1054 of  which were 

included in in an ancillary study 

• Study assessed muscle mass post vitamin D 

supplementation

Conclusion:

• Neither Vitamin D nor omega-3 fatty acids 

for 2 years improved physical performance 

in a generally healthy adult population



Supplemental Vitamin D and 
Incident Fractures in Midlife 
and Older Adults
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• VITAL Trial 

• Ancillary study assessing vitamin D supplementation and fractures in generally 
healthy adults

▪ Participants not recruited based on vitamin D level, bone health or fracture 
history

▪ 2000 IU vitamin D3 daily for 5.3 years

▪ Primary endpoint: confirmed incidental fractures

Vitamin D Supplementation and Incidental Fractures
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• Data from the VITAL trial:

• 25,871 participants

• 1991 incidental fractures in 1551 participants

• 769 in placebo group 

• 781 in vitamin D group 

• 95% CI 0.89-1.08

• Ultimately, no lower risk of  fracture in vitamin D group vs placebo

• No benefit in small number of  participants (401) with vitamin D level <12 
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Vitamin D Supplementation and Incidental Fractures



Study Limitations:

• Only one specific dose of  vitamin D

• Not designed to test effects of  supplementing vitamin D in vitamin D 

deficient patients

▪ Unethical to perform placebo vs treatment in vitamin D deficient 

individuals
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Vitamin D Supplementation and Incidental Fractures



Vitamin D: 100 years of  
discoveries, yet controversy 
continues
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Overview of  last 100 years
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• Historically known as the 4th vitamin

• Available as Vitamin D3 since 1936 

• Available as Vitamin D2 since 1931

• Half  life of  Vitamin D:

• 25 (OH) vitamin D3= 2 weeks

• 1,25 (OH)2D3 = 4-6 hour 

• Upper limit generally set at 4,000 IU daily 

• Based on toxicity case reports with evidence of  

hypercalcemia, hypercalciuria, nephrocalcinosis, 

renal stones and arterial calcification beginning at 

doses of  10,000 IU daily

• However, some studies suggest even lower doses 

(400-800 IU daily) resulted in adverse effect,  

particularly in older individuals

Molecular structure of cholecalciferol, vitamin D3
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The Controversy
IOM committee

• Recommendation of  Vitamin D 800 IU with 1200 mg calcium 

• Normal Vitamin D serum concentration 50 nmol/L (20 ng/mL)

Endocrine Society

• Recommendation of  Vitamin D 1500-2000 IU up to 6000 IU daily 

• Normal Vitamin D serum concentration: 75 nmol/L (30 ng/mL)

Image from : Bouillon, R. Comparative analysis of  nutritional guidelines for vitamin D. Nat Rev Endocrinol 13, 466–479 (2017). https://doi-org.offcampus.lib.washington.edu/10.1038/nrendo.2017.31
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Results of  Several RCTs on the effects of  Vitamin D

Fracture: 

Dose dependent 
effects on incidence 
of  fractures

Falls: 

No difference of  
incidence

Cancer:

No difference of  
incidence

Cardiovascular Disease:

No effect on prevention 
of  disease
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Results of  Several RCTs on the effects of  Vitamin D

Respiratory 
Infections:

No difference of  
incidence

COVID-19:  

No preventative 
effects 

Tuberculosis:

No difference 
in incidence 
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Results of  Several RCTs on the effects of  Vitamin D

Asthma: 

No significant difference 
in incidence or 
exacerbations in children 
or adults

Autoimmune Disease:

Reduction of  overall incidence 
of  disease in the vitamin D only 
group (2000 IU daily) 

Type II Diabetes 
Mellitus: 

No significant reduction in 
incidence



Final Takeaways: Pearls for the Busy Physician
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• Routine screening not recommended

• Empiric supplementation for ages 1-18, 75 and up, pregnant women, prediabetics

• Serum goal 50-75 nmol/L (20-30 ng/mL)

• Oral supplementation sufficient in most cases

• Dose recommendation varies, but 800 IU to 2000 IU daily likely appropriate

• Monitoring not necessary in most cases

• Thus far, no solid data to suggest vitamin D supplementation significantly impacts health 

outcomes BUT studies vary considerably in specific intervention, dosing, assays, and 

reportable outcomes likely skewing data somewhat
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Thank You!

Dr. Brian Lee

Internal Medicine Residency Spokane
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