
Testing Association Between Vitamin D and 

Osteoarthritis Pain in Total Knee Arthroplasty Patients

Osteoarthritis is the most common joint disorder affecting 12% of

US adults ages 25-74 years old (1). Osteoarthritis is defined as evident

cartilage loss without inflammatory or crystal arthropathy (2) with joint

pain being the defining symptom (3). Vitamin D plays a role in bone

remodeling that may impact osteoarthritis pain. The main role of

vitamin D is to maintain adequate serum calcium and phosphate

concentrations. This is accomplished by actions in the intestines,

kidneys, and bone. Most important to the progression of osteoarthritis is

vitamin D’s role in bone remodeling. Sufficient vitamin D ensures the

calcium stores in bone do not have to be mobilized to keep serum

calcium levels constant (4).

Black patients have been reported to have lower levels of vitamin

D. The high melanin content in their skin blocks UV radiation needed in

vitamin D production. Black patients have also reported consuming less

vitamin D in their diet (5). Surprisingly, Black patients’ risk for

osteoporosis is lower. This may be due to other adaptations, not yet

understood (5). Investigation into vitamin D levels and pain in black

patients may provide insight to further understand this finding.

In this study, a possible relationship between vitamin D and pain

in osteoarthritis is investigated. Furthermore, discrepancies will be

investigated between White and Black patients. By comparing vitamin

D levels to reported pain (Knee Osteoarthritis Outcome Score) a better

understanding of vitamin D’s role in disease progression and symptoms

can be investigated. This index could be used to predict total knee

arthroplasty (TKA) pain outcomes and aid in supplementation

recommendations for TKA candidates.

Vitamin D vs Preoperative Pain 

Scores

Conclusions

Results

Results showed no significant correlation between serum 25(OH)D levels

and preoperative osteoarthritis pain. There was a significant difference in serum

25(OH)D levels between black and white patients, with white patients more

likely to have higher 25(OH)D levels than black patients (p=0.045). 31% of

patients were vitamin D deficient (<20 ng/mL) and 44% of patients had

inadequate levels (<30 ng/mL) of vitamin D.

While there was not a correlation between pain and natural vitamin D

levels, there was a significant finding that 31% of patients were vitamin D

deficient (<20 ng/mL) and 44% of patients had inadequate levels (<30

ng/mL) of vitamin D prior to surgery. Vitamin D cutoffs taken from clinical

practice guidelines (6). Our results suggest that 4 out of 10 New Orleans

TKA patients, irrespective of race, sex, age, and BMI have low vitamin D

levels. This statistic may only be applicable to adults with limited mobility

preparing for TKA. Seeing that such a large percentage of patients have

inadequate 25(OH)D levels and the effects it has on bone density,

measuring bone density prior to TKA may have significant impacts on

surgical procedure and outcome.

Further Studies could investigate parathyroid hormone (PTH) levels

and their association with pain in osteoarthritis patients. PTH plays a role

in bone resorption and hyperparathyroidism can lead to osteitis fibrosa

cystica (OFC).

Introduction
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Methods

• 100 frozen serum samples were chosen from a TKA

repository of 350 New Orleans, LA patients.

• Patients were separated by race and sex, then sorted in

ascending order of pain scores and chosen periodically to

represent all reported pain scores.

• Preoperative osteoarthritis pain was collected for each patient

through the Knee Osteoarthritis Outcome Score (KOOS)

survey.

• Serum levels of 25(OH)D were evaluated by Enzyme-linked

immunosorbent assay (ELISA).

• Spearman correlation and ANCOVA were conducted for

statistical analysis
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Figure 2 Distribution of vitamin D levels between black 

and white patients.

Figure 1 Vitamin D vs Preoperative pain scores 

(KOOS).
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Sources

Sex

Sex Frequency Percent

Cumulative

Frequency

Cumulative

Percent

Female 49 51.04 49 51.04

Male 47 48.96 96 100.00

Race

Race Frequency Percent

Cumulative

Frequency

Cumulative

Percent

Black 49 51.04 49 51.04

White 47 48.96 96 100.00

Figure 3 Demographic Information on 

chosen patients.
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