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Falls Risk and Vitamin D 

Background  

 Vitamin D is a fat soluble vitamin that is converted in the liver to 25(OH)D 

(circulating form) and then in the kidney to 1,25-dihydroxyvitamin D (active form). Elderly 

people do not convert Vitamin D effectively from the sun and instead will need to receive it 

from their diet or supplementations. It has been recommended to have a minimum level of 

25(OH)D concentrations of 30 ng/ml to minimize risk of falls and fractures.6 When Vitamin 

D levels dip to <10 or <20 ng/ml in older adults, this is seen with muscle weakness.2 This is 

when supplementation is necessary. Most supplements come in two forms of Vitamin D: 

ergocalciferol (D2) and cholecalciferol (D3). Some studies have suggested that D3 increases 

serum 25(OH)D more effectively than D2, so currently recommend supplementation with 

D3. They also do not recommend taking pure calcitriol due to hypercalcemia and/or 

hypercalciuria. The safe upper limit for Vitamin D is 4000 IU/day. Side effects of too much 

Vitamin D supplementation include: hypercalcemia, hypercalciuria, kidney stones, and it 

may increase risk of cancers, mortality, and falls.7 One out of three people aged 65 years or 

older fall each year, and many falls are associated with serious injury.5 About 20% of falls 

lead to injury requiring medical attention. Low serum 25(OH)D levels are associated with 

increased bone loss and risk of fractures as well as increased fall rates.9 Falls happen more 

consistently when 25(OH)D levels are <20 ng/ml.1 



 Since it has been established that Vitamin D supplementation is important, the 

question then becomes how much and how often. In a study done by Zheng, et al, high dose, 

intermittent Vitamin D supplementation was ineffective in preventing mortality, and no 

benefit was seen in fracture and fall prevention. The negative effects from high doses may 

arise due to failure to maintain serum Vitamin D concentrations over time.10 Some meta-

analyses conclude that 700-800 IU of Vitamin D daily reduces fracture risk by 13-26%, 

while other studies show that it’s ineffective. In a study performed by Sanders, et al, 

participants receiving annual high-dose oral cholecalciferol experienced 15% more falls 

and 26% more fractures than the placebo group, and the increased likelihood of falls was 

exacerbated in a 3-month period immediately after annual dose. They did see an 11-19% 

reduction of fall risk with supplementation of Vitamin D of 700-1000 IU daily.8 In a study by 

Girgis, et al, they saw that compared with placebo, higher doses of Vitamin D (700-1000 IU) 

reduced falls risk by 19%, but lower doses had no effect.3 A study by Uusi-Rasi et al also 

showed that high 25(OH)D levels have increased risk of falls and fractures, suggesting 

negative influences on balance and mobility.9 

 Since there seem to be discrepancies on what levels are helpful and the frequency of 

supplementation, the American Geriatrics Society created some guidelines for Vitamin D 

usage and fall prevention. Clinicians should recommend Vitamin D supplementation of at 

least 1000 IU as well as Ca supplementation to community-dwelling older adults (≥65 

years old) to reduce the risk of fractures and falls. Serum 25(OH)D concentration of 30 

ng/ml should be a minimum goal for older adults, particularly for frail adults, who are at 

higher risk for falls, injuries, and fractures. Clinicians should not recommend large bolus 



doses of Vitamin D2 or D3 ≥300,000 IU. Annual doses of Vitamin D2 or D3 in autumn or 

winter are not recommended.4 

 Our study is aimed at conducting a retrospective chart review of patients with a 

diagnosis of falls. Then we will look at the characteristics of the population, specifically 

Vitamin D levels, supplementation, referrals to therapy and frequency of falls. Our 

secondary objective is to determine if supplementation with Vitamin D increases or 

decreases risk of falls, and at what dosage and frequency. 

Objectives 

The primary objective of the study is to conduct a retrospective chart review of patients 

with a diagnosis of falls, and to determine characteristics of the population, specifically, 

Vitamin D levels, supplementation, and referrals to therapy. 

Also to determine if supplementation with Vitamin D increases or decreases risk of falls. 

Setting of the Human Research 

This study is a combination of retrospective for part 1, survey implementation for part 2, 

and retrospective again for part 3, and all data will be reviewed and conducted using the 

electronic health records of The Guthrie Clinic.  

Study Design 

a. Recruitment Methods: 

In part 1 of the study, a retrospective chart review was performed to see how providers 
handled fallers. A list of patients was selected whose providers had used a variant of the 
ICD-10 code for fall for their GC visit of FM or IM providers, from the period of January 8, 
2016 to November 29, 2017. The patients were stratified according to demographics, BMI, 
Vitamin D and Ca levels, polypharmacy (defined as more than 4 medications), treatment 
chosen (supplementation and/or referral to therapy), and cause of fall. The data was then 
analyzed looking for trends. 
 
 



In part 2 of the study, an anonymous paper survey was administered to GC 

providers from IM and FM to evaluate any barriers to Vitamin D supplementation and 

other treatment options including therapy. Providers who complete the survey will be 

provided a $10 gift card for their time involved to complete the survey. A grant application 

has been approved by the Donald Guthrie Foundation to cover the cost of the gift cards.  

The survey is administered pre and post education.  The post education survey is a shorter 

version than the pre survey.  

In part 3 of the study, new guidelines were established for GC. The IM and FM 

providers were educated on the new guidelines. After a period of 12 months, another 

review was performed of patients with ICD-10 codes related to fall to see if referrals and 

Vitamin D usage had changed. 

b. Inclusion and Exclusion Criteria 

Patients 65 years and older with a history of falls 

c. Study Timelines 

See above. 

d. Procedures involved in the Human Research 

Data will be collected from the electronic medical record.  Data will include:  Name, Medical 

Record number, Gender, Age, BMI, Encounter Date, Visit Provider, Visit Location; Diagnosis 

code related to falls and encounter diagnosis name. 

Survey risks: anonymous, optional survey will be given to all providers. 

Risks to participants 

By design, there is a minimal risk to the participants in this study. However, there is always 

a small chance of data becoming unsecured. To minimize this possibility, all protected 

health information will be de-identified before results are shared. Any identifiable data will 

be accessed using only Guthrie computers, which are secured by the Guthrie network. 

 

 



 Potential benefits to participants 

Analyzing data of patients with a history of falls will help increase the knowledge of how to 

prevent falls in high risk patients.   

Provisions to maintain the confidentiality of the data 

Any confidential information regarding patients will only be accessed on Guthrie 

computers, which are backed up through the Guthrie network. All data collection, storage, 

and analysis will also take place on Guthrie computers. A username and password is 

required to use EPIC, the software used to access patient health records. Furthermore, 

before any results are shared, any information that could potentially identify a patient 

(name, MRN, etc.) will be removed from the data.  

Surveys will be completed in a de-identified manner.   

Consent process/Process to document consent 

 A waiver of consent is being requested from the IRB for the review of medical records. 

Implied consent will be obtained for the survey.  
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