
BEYOND DEFICIENCY: 
SYSTEM-SPECIFIC 

VITAMIN D TARGETING
Beth S. Sanford, DNP, RN



Disclosures

Director of Education and Clinical Practice for 
GrassrootsHealth Nutrient Research Institute

President of the North Dakota Nurses Association

President of the North Dakota Center for Nursing



What You’ll 
Be Able to 

Do 
Differently 
After this 
Session

Be able to communicate North Dakotans’ VDD riskBe

Explain the statistical error that has stalled vitamin D research 
and implementation to public health & practiceExplain

Identify serum 25(OH)D levels associated with optional 
function across body systemsIdentify

Recognize the impact of vitamin D deficiency on inpatient 
outcomes, costs, and risk exposureRecognize

Apply an individualized approach to vitamin D assessment 
and dosingApply

Use a clinical tool to estimate and target patient-specific 
vitamin D levelsUse



North 
Dakota 

Population 
Risk

(Grant et al., 2024)

Latitude: Solar Zenith “Vitamin D 
Winter” October 1-April 1 (UV 
index must be 3 before you can 
generate vitamin D!)

Inclement Weather (Cold, Heat, 
Wind, Rain)

Wildfires (Air Pollution) 



NORTH 
DAKOTA-SPECIFIC 

DATA



North 
Dakota-Specif
ic Data
•ND Total 
(N=80): 
•Av. 20 ng/mL 
vs. 26/ng/mL 
national
•61% below 20 
ng/mL; 
•14% less than 
10 ng/mL.



VD Status North 
Dakota- 
Childbearing 
age Women
•N=53 
•Av. 21 ng/mL 
•Caucasians: 48% 
had levels <20 
ng/mL, vs. 56% in 
Non-Caucasians.
•25% of 
Non-Caucasian 
women had 
levels <10ng/mL 
vs. zero of 
Caucasian 
women. 



VIBRA 
HOSPITAL 
FARGO, 

QI 
PROJECT 

(N=222): 43% were 
less than 20 ng/mL 
on admission; 12.1% 
less than 10 ng/mL. 



VD Status 
Among 
Nurses and 
Nursing 
Students

• (N=42): Av. 
20.7 ng/mL; 
55% below 20 
ng/mL; 
• Black 

participants: 
Av. 16.2 ng/mL 
vs. 22.6 ng/mL 
of Caucasian 
participants.
•  5% had levels 

<10 ng/mL.



Vitamin D 
Deficiency is 
Common & 

Clinically 
Consequential

•  The vast majority of participants were vitamin D 
deficient. 
• Most hospitalized patients were vitamin D 

deficient or insufficient at admission
• The body uses vitamin D rapidly under stress
• Deficiency impacts nearly every cell in the body: 

cognition, pain, immune function, inflammation, 
muscle strength, and recovery
• Associated with:
• Longer length of stay & Increased 

complications (Matthews et al., 2012)

It’s not only a screening 
problem—it’s a targeting problem



A STATISTICAL ERROR HAS 
CAUSED MILLIONS TO 

REMAIN VITAMIN D 
DEFICIENT



History of 
the 2011 

IOM 
Vitamin D 
Guidelines

The 2011 Institute of Medicine report set 
current vitamin D targets and 
supplementation guidelines

These recommendations were intended 
to define population sufficiency 

The official vitamin D RDA (600 IU/day in 
the U.S. and 400 IU/day in the UK) 

Used only Bone Health data



Population 
Average vs. 
Adequate 
for 97.5% of 

the 
Population

An RDA is defined as the intake that meets the 
needs of 97.5% of the population.
•You must calculate the dose that works for almost 

everyone, including people who need more than average.

What the IOM actually did:

•They used average responses from studies and did not 
include individual variability

•They plotted how vitamin D intake affects blood levels
•They assumed that average = adequate for almost 

everyone

What the IOM should have done:

•Used the lower end of the distribution (2.5th percentile)

Using averages shrinks variability and 
underestimates true requirements



Discovering an Error

Veugelers & Ekwaru (2014) 
identified the serious 

calculation error in the 
IOM’s Vitamin D RDA. 

Correct analysis suggests 
that up to 8,895 

IU/day may be required to 
ensure 97.5% of individuals 
reach a minimum healthy 
blood level of vitamin D.



Validated 
Again 

Heaney et al. validated this using GrassrootsHealth 
cohort (n=3657, intakes 0–10,000+ IU/day). 

Key findings: 

Intake to reach 25(OH)D ≥20 ng/mL for 97.5% of 
population: ~7000 IU/day from all sources. 

Higher targets (30–40 ng/mL) require 6200–9122 
IU/day supplemental. 

Safety: 

Intake < NOAEL, below cutaneous sun synthesis, 
within safe upper limits. 



Section 
Summary

IOM underestimated RDA by 
~10×. 

IOM RDA: 600 IU/day; Corrected 
estimate: ~8895 IU/day. 

Conclusion: Public health 
authorities should revise the 
Vitamin D RDA to ~7000 IU/day 
from all sources. 



REALITY:
THE 25 (OH)D TARGETS WE USE 

TODAY WERE BUILT ON A FLAWED 
CALCULATION



What This Error Changed in Practice

SERUM 25(OH)D: 20 
NG/ML

INTAKE: 600-800 
IU/DAY

ASSUMPTION: 
SUFFICIENT FOR MOST 



THE DOWNSTREAM IMPACT: 
RESEARCH, CLINICAL 

PRACTICE, AND 
POPULATION HEALTH



Research 
Level Impact
• Studies designed using 

inadequate dosing and serum 
targets
• Trials comparing low vs. slightly less 

low vitamin D levels
• Inconsistent or null findings 

resulting in a perceived lack of 
benefit

*Properly designed studies use the Heaney Criteria of 
Nutrient Design

Read more about that at GrassrootsHealth.net



Clinical Level Impact
•Understanding vitamin D 
physiology is not deemed 
a priority in health science 
education
•Patients labeled 
“sufficient” at 21 ng/mL+
•Ongoing deficiency 
unrecognized and 
untreated
•Missed opportunities to 
improve patient outcomes
•Unnecessarily high costs



Systems-Level Effect
• A generation of research and 

practice built on underestimated 
requirements 
• “Vitamin D doesn’t work.”
• “Vitamin D doesn’t matter.”
• Inappropriately low doses in fortified 

foods
• False assumptions that you can reach 

appropriate daily doses with food 
alone 
• Insurance poorly covers screening 

and testing





Vitamin D 
Plays A Key 
Role in Gene 
Expression
• Four-fold greater 

impact on gene 
expression 
among those 
who took 10,000 
IU of D3 per day 
for 24 weeks 
(1200 genes 
affected), 
compared to 
4000 IU/300 
genes, and 600 
IU/150 genes. 

(Shirvani et al., 
2019)



This Deficiency Is Showing Up in Your 
Patients, Your Community, & Your Family

•Viral, Bacterial, Fungal Infections & Poor Immune Response
•Hospital-acquired and post-op infections
• Increased ICU utilization and severity of illness
• Longer length of stay
•Muscle weakness and falls
•Delayed wound healing (of all types)
• Increased headaches and body pain
• Increased Hypertension, Prediabetes/Diabetes, Unstable Blood Sugars
• Increased Preterm birth, Gestational Diabetes, and Preeclampsia
•Suicidal ideation, Depression, Anxiety, Cognitive Impairment 

•We are missing an easily modifiable risk factor



Symptoms of Early Vitamin D Deficiency
•Persistent fatigue or low energy
•Weakness & reduced exercise 
tolerance
•Poor sleep quality or insomnia
•Muscle aches or diffuse body pain
• Frequent infections
•Brain fog, memory challenges, 
difficulty concentrating, headaches, 
and avolition
•Mood changes such as depression 
or anxiety DOCUMENT THESE SYMPTOMS! 



For more 
information, 
see my latest 
publication, 
Sanford, 2025. 



GRH Vitamin 
D*Calculator
•Adult and new pediatric 
calculators available.
•Are you taking enough vitamin 
D3? Check your dose! 
•By weight or by current serum 
concentration. 
•Provides loading and/or daily 
maintenance dose.
•Daily or weekly dosing is ok.
•Bolus dosing is not safe or 
effective.



Grant et al., 2025



Additional System Targets 
•Autoimmune: Coimbra Protocol 

100 ng/mL+ (see GRH topical 
video)
•Cancer: (80 ng/mL) Munoz & Grant 

(2022)
• Breast/Colon Cancer: ≥60 ng/mL 

vs. 20 ng/mL = 80% risk reduction 
(McDonnell et al., 2017)
•Athletic performance 50 ng/mL 

(Shuler et al., 2012)
• Brain/Mental Health = 40-100 

ng/mL
• See Dr. Wimalawansa’s series of 

talks at Grassrootshealth.net for 
more serum levels.



Toxicity 
Concerns

• In a cohort of GRH 
participants (n=7324)

• 7% of participants 
had greater than or 
equal to 100 ng/mL 
with 10,000 IU per 
day (NOAEL dose)

• No participants 
reached 200 ng/mL, 
which is the 
demonstrated level 
at which toxicity can 
occur. 

• See GRH series on 
Toxicity



 

We have created an 
opening for legal liability 
for departures from the 
Standard of Care (Sanford, 2025)

• Failure to Order Diagnostic Studies 
in the setting of clinical VDD, 
• Failure to Initiate Treatment for 

presumed or confirmed VDD,
• Failure to provide an individualized 

plan of care and follow-up
• Failure to consider (or rule out) VDD 

as a potential cause for symptoms 
(such as…)
• For more information, see 

Matthews, 2016



Key Takeaways
•20-39 ng/mL is not enough; different systems need higher serum 
concentrations for optimal functioning.
• Illness & injury: Acute or Chronic—the body uses vitamin D faster. 
•Deficiency is costly: Suboptimal vitamin D increases risk of 
disease, complications, and LOS. 
• Individualized dosing is essential. 
•Nutrition professionals play a key role in screening, assessing, and 
recommending appropriate supplementation. 
•Evidence-informed practice: Use validated tools and current 
research to guide decisions.
•Advocate for updating of reference points, lowering of test costs, 
and testing upon admission



Disseminate Research &
Best Practice
Resources
GrassrootsHealth Nutrient 
Research Institute
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https://www.grassrootshealth.net/
https://www.grassrootshealth.net/




Inspired by Dr. Leslie Ray Matthews, MD, 
FACS, FCCM---vitamin D Advocate

• From the GrassrootsHealth Nutrient Research Interview 
August 26, 2024:
• ICU doctor and critical care surgeon; 4th busiest level 1 
trauma center in the US
•Dr Matthews was able to cut the rate of heart attack, 
strokes, falls, pneumonia, overall mortality, 
readmissions, length of hospital stay, healthcare costs, 
and reduce lawsuits (1 in 30,000 cases), just with 
vitamin D 
• Supplementing ICU patients with 50,000 IU vitamin D 
per day eliminated mortality rate disparities between 
racial groups 
•Healthcare providers can make a big difference for 
their patients simply by increasing their knowledge of 
vitamin D and by testing for and treating VDD
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Retired Black Surgeon On 
Global Mission To Educate How 
Vitamin D3 Can Help Combat 
COVID-19 
(blackenterprise.com)

https://www.blackenterprise.com/retired-black-surgeon-on-global-mission-to-educate-how-vitamin-d3-can-help-combat-covid-19/
https://www.blackenterprise.com/retired-black-surgeon-on-global-mission-to-educate-how-vitamin-d3-can-help-combat-covid-19/
https://www.blackenterprise.com/retired-black-surgeon-on-global-mission-to-educate-how-vitamin-d3-can-help-combat-covid-19/
https://www.blackenterprise.com/retired-black-surgeon-on-global-mission-to-educate-how-vitamin-d3-can-help-combat-covid-19/
https://www.blackenterprise.com/retired-black-surgeon-on-global-mission-to-educate-how-vitamin-d3-can-help-combat-covid-19/


QUESTIONS?



We are the light of 
the institutional 
darkness

--Dr. Jean Watson
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cm 



Onward to better health! 
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