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Abstract

Background: Osteoarthritis (OA) is a degenerative disease that affects joints. The current relationship between
low vitamin D levels, functions, and symptoms of osteoarthritis is controversial.

Objective: The aim of this study is to investigate the relationship between knee osteoarthritis and serum levels of
vitamin D.

Method: An uncontrolled open label clinical trial conducted on patients with low vitamin D levels using the
Western Ontario and McMaster Universities Arthritis Index (WOMAC criteria). The WOMAC criteria used objectively
to assess knee-joint function and symptoms before and after vitamin D3 supplementation. The study conducted from
March 2013 to October 2015 at King Abdulaziz Medical City. Riyadh, Saudi Arabia. All participants with knee
osteoarthritis and low vitamin D levels (≤75 nmol/L) were given 45,000 IU of vitamin D3 orally, once per week for
three months, followed by 45,000 IU of vitamin D3 once every two weeks.

Results: Of the 100 participants recruited to the study, 58 patients completed the clinical trial and included in the
analysis. Nineteen participants excluded due to severe knee OA, vitamin D use, or history of knee surgery, while 23
patients were lost during the follow-up period. Among the 58 patients completing the trial, 39 were females and 19
were males, with an average age of 45.7 ± 4.5 years. The WOMAC scores did not change significantly (P=0.920)
post-treatment with vitamin D3, despite the significant improvement of vitamin D levels (P=0.001).

Conclusion: This study did not find a relationship between vitamin D levels, knee symptoms and functions in
patients with OA.
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Introduction
Osteoarthritis (OA) is a degenerative joint disease that usually

affects the knees, hips, sacroiliac joint and some distal sacral joints. The
knee is the most commonly affected joint in OA with radiological joint
space loss, marginal osteophytes, and osseous eburnation, which is a
biological degenerative process of the bone [1]. Knee OA is a common
age-related disease with one study showing that almost 50% of adults
had symptomatic disease by the age of 85 years [2]. Similarly, a study
from Central Saudi Arabia has shown a high age-dependent prevalence
of OA, with approximately 60% of subjects aged 66-75 years showing
evidence of OA [3]. OA clinically diagnosed by radiological studies, in
which a decrease in cartilage space appears in standing in the joint
space less than three millimeters [1].

There have been several experimental and clinical studies showing a
relationship between vitamin D and OA. It was found that vitamin D
stimulates the synthesis of proteoglycans by mature chondrocytes.
Vitamin D receptors (VDR) found at matrix metalloproteinases

(MMPs) in cartilage with OA in a vitro study using the
immunohistochemistry technique [4].

In an epidemiological cohort study, osteophytes on radiological
image found in patients with low vitamin D intake and serum levels
[5]. Vitamin D deficiency was also shown to have a positive correlation
with pain rather than radiological signs in patients with knee OA [6].
Similarly, knee OA patients with vitamin D deficiency found to have
more than a two-fold increased risk the disease progression [7].
Vitamin D deficiency appears to be common in the Saudi population,
and a high prevalence of vitamin D deficiency in healthy Saudis was
observed [8]. In a health survey of 40 primary health care centers, in
Jeddah, vitamin D deficiency was found in almost 90% of healthy
Saudis [9]. The high prevalence of vitamin D deficiency that was
documented might be an important risk factor for OA in the Saudi
population. We hypothesize that vitamin D supplementation might
help alleviate the signs and symptoms of OA in Saudi patients. The aim
of this study is to investigate the effects of vitamin D levels using the
Western Ontario and McMaster Universities Arthritis Index
(WOMAC).
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Methods
A prospective uncontrolled open label clinical trial was conducted

on patients with knee OA from March 2013 to October 2015 at King
Abdulaziz Medical City, Riyadh, Saudi Arabia. A written informed
consent obtained from all patients prior to the study and required
information about OA, vitamin D, and toxicity related to a vitamin D
mega dose provided to all participants. One hundred patients that first
came to hospital with OA were randomly chosen for further primary
and secondary classification.

Patients with primary knee OA accompanied with low serum
vitamin D levels (≤75 nmol/L) and with no vitamin D
supplementation, regardless of other drugs used, were included.
Primary OA was diagnosed by rheumatologists based on clinical and
radiological findings. Patients with severe knee OA, and/or kidney
disease, and/or a history of knee surgery, and/or those on vitamin D
supplementation prior to enrollment were excluded.

Patients who met the study criteria started on vitamin D3
supplementation for a period of six months. For the first three months,
an oral dose of 45,000 IU once per week was given, followed by 45,000
IU once every two weeks for another three months. Knee joint
assessments were carried out using the WOMAC scoring system at
baseline (prior to treatment initiation) and after six months, depending
on the patients' willingness to continue the trial and their compliance
with the treatment plan. A post-treatment serum vitamin D level was
performed at the time of the second knee-joint assessment. The
WOMAC scoring system is the most popular objective assessment
instrument used to determine the functions and symptoms associated
with OA [10].

The WOMAC score instrument used measure pain, stiffness and
function of the knee using the Likert scale of five items. The WOMAC
instrument was translated into the Arabic language by researchers, and
validated, and approved by the research institutional committee, King
Abdullah International Medical Research Center (KAIMRC).
Interviewing of patients (pre-test), and calling patients by phone (post-
test) using the WOMAC instrument was carried out by one researcher
to eliminate the bias of interpretation of patients' words and in order to
maintain consistency.

The required sample size was determined based on an estimated
baseline score of 65 ± 30 [11]. It was expected that there would be a
minimum of 15% favorable improvement in the WOMAC score (i.e. a
decrease of 10 in the WOMAC score) after intervention with vitamin
D supplementation. Based on a 95% confidence level and 80% power
estimations, the sample size required was determined to be 73 patients.
A total of 100 patients were required in the study to account for an
estimated loss to follow-up of 20-30% of the selected sample. The
ethical approval was obtained from the Institutional Review Board
(IRB), KAIMRC (reference no. IRBC/038/13).

Statistical analysis
The data analysis was performed using the Statistical Package for the

Social Sciences (SPSS) software (Version 20.0. Armonk, NY: IBM
Corp.). The descriptive statistics were presented as frequencies and
percentages for the categorical variables and as mean ± standard
deviation for the numerical variables. The mean WOMAC scores and
vitamin D levels before and after treatment was compared using Paired
t-test. A P-value of <0.05 is considered as statistically significant for all
statistical tests used.

Result
Eighty-one patients diagnosed with primary OA enrolled into the

study. Twenty-three participants (28%) were lost to follow-up, resulting
in 58 participants completing the study and from whom data were
available for analysis. The reason for follow-up loss was either inability
to contact them, non-compliance with vitamin D supplementation,
and/or they were no longer interested in continuing the study. The
demographic characteristics of those patients summarized in Table 1.
The mean age of participants was 45.7 ± 4.5 years; the majority (67%)
of patients was females. Bilateral knee-joint OA was found in most of
our study population (84%).

Variables Patients

Age, mean (SD) 45.7 (±4.5)

Sex (%)

Male 19 (33)

Female 39 (67)

Joint affected (%)

Right 5 (9)

Left 4 (7)

Both 49 (84)

Total 58

Table 1: Demographic characteristics.

The mean of vitamin D level significantly increased after the six-
month treatment with vitamin D3 (P=0.001) as shown in Table 2.
However, concomitant WOMAC scores did not show a statistically
significant increase after vitamin D3 supplementation (P=0.92).

Variable Pre-treatment Post-treatment P-
value

Vitamin D level, mean in mg/dl
(±SD)

46.2 (±15) 57.2 (±21.0) 0.001

WOMAC score (±SD) 45.2 (±22.2) 45.3 (±21.2) 0.92

WOMAC, Western Ontario and McMaster University Arthritis Index

Table 2: Serum vitamin D levels and WOMAC score.

Discussion
Our study showed no improvement in the WOMAC scores, despite

the statistically significant improvement in serum vitamin D levels.
Our result is consistent with other published figures [12-14]. A cross-
sectional study conducted in Kuwait suggested that the level of vitamin
D has no direct correlation with OA severity, neither on x-ray nor by
functional assessment [12]. Similarly, another study from Finland
showed no relationship between vitamin D levels and OA severity [13].
Moreover, the Boston Medical Center conducted a randomized
double-blind trial over two years, involving 146 participants with OA
receiving appropriate dosage of vitamin D, which showed no
relationship between serum vitamin D level, osteoarthritis pain and
cartilage size [14]. However, other studies have shown a correlation

Citation: Alsubiaee KM, Alkhathlan KT, Omair A, Alenezi FM (2016) The Effects of Vitamin D Supplementation in Patients with Knee
Osteoarthritis: Uncontrolled Open Label Clinical Trial. J Arthritis 5: 222. doi:10.4172/2167-7921.1000222

Page 2 of 3

J Arthritis, an open access journal
ISSN:2167-7921

Volume 5 • Issue 6 • 1000222



between vitamin D level and OA pain. A controlled clinical trial
showed a significant association between serum vitamin D deficiency
and knee OA in patients less than 60 years old [15]. Likewise, Dutch
researchers found more disease progression and radiological features
seen with a lower vitamin D diet, particularly in patients with low bone
mineral density. They suggest that improving vitamin D levels in
elderly patients, especially those with lower bone mineral density, may
protect against onset osteoarthritis progression [16]. Recently, vitamin
D deficiency was pointed out as a risk factor for pain in OA in black
Americans [17]. In a case-control study, post-menopausal Egyptian
women with OA found to have significantly lower vitamin D levels
compared to those without OA [18]. Furthermore, a study conducted
in Iran showed significant improvement in WOMAC scores and visual
analogue scale (VAS), as well as quadriceps muscle strength, in patients
with knee OA after serum vitamin D level correction [19].

The current study has several limitations, such as its low sample size,
lack of a control group, lack of radiological assessment, and no VAS
used. Moreover, the small sample size might have contributed to not
being able to detect a real difference in the WOMAC scores. Other
limitations could be that the time of study is considerably short, given
the chronic nature of OA; a treatment profile should be examined over
a longer period.

Conclusion
It is unlikely that vitamin D has a role in alleviating the pain of knee

OA or its functionality. Further studies, with larger sample sizes and
more assessment tools, are needed to adequately address the
relationship between vitamin D level and knee OA.
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