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ABSTRACT

OBJECTIVE: To evaluate the association of serum vitamin D deficiency and early onset of osteoarthritis
(OA) knee joints.

METHODOLOGY: This single-blinded comparative OPD based study, conducted at Dow University
Hospital, Karachi. Patients <40 years of age having knee pain for the last six months were included.
Osteoarthritis was classified according to the Kellgren Lawrence(KL) scale. Randomization was done,
dividing the patients in two groups. One with normal vitamin D level whereas the other group had low
levels of vitamin D. Both groups were compared based on X-ray findings to evaluate the association of
OA with vitamin D deficiency.

RESULTS: In our study, out of 152 patients, 106 were diagnosed with Osteoarthritis. The mean age was
36.84 years. Serum calcium level normal in 100 (65.8%) patients. Based on radiological findings, 75
(49.3%) were KL grade 1 while 31 (20.4%) were grade 2, 75 (49.3%) had right-sided knee involvement. In
the group with low levels of serum vitaminD, 32 (40%) had right knee affected, 25 (31.3%) had left, 20
(25%) had bilateral knee involvement, whereas three had normal knee joints The Chisquare test
showeda positive relationship between low levels of vitamin D and osteoarthritis.

CONCLUSION: The above study shows statisticaly significant association between vitamin D deficiency
and early onset of osteoarthritis. Cartilage loss and radiographic progression of the disease are
important factors to understand the disesease pathogienesis. Therapeutic or preventive role of vitamin
D in osteoarthritis may be established but for that long term studies are needed.
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two times higher in those who are vitamin D deficient
than those who have sufficient vitamin D.

During the onset and progression of cartilage
destruction, massive changes also take place
simultaneously in subchondral bone, which is evident

INTRODUCTION

Osteoarthritis (OA) is a disease affecting the joints,
cartilage, bone, and muscles. Human articular
chondrocytes have Vitamin D receptors and 1, 25

dihydroxy vitamin D31_They regulate the expression of
matrix metalloproteinase and prostaglandin E; It is
believed that

Vitanin D  enhances the  metabolism  of
musculoskeletal system through its effects on bone
and cartilage. It strengthens the muscles and improve
muscles function and strengthening by cellular growth
and protein synthesis This is how vitamin D affects
the disease progression and overall cotrols the
metabolism??,

Vitamin D is an important fat-soluble vitamin which
mainly regulates calcium metabolism. Certain factors
influence serum levels of vitamin D like sunlight
exposure, dietary intake, and certain systemic
disorders®®. The risk of many chronic illnesses is
decreased when there is a sufficient level of Vitamin
D. On the other hand, its inadequacy causes many
pathological conditions including Osteomalacia and
osteoarthritis”®. Vitamin D deficiency causes cartilage
loss in knee joints.The prevalence of osteoarthritis is

by the fact that markers of bone turnover are high and
those of bone formation are low’. As the disease
progresses, bone turnover and metabolism increase
accordingly which can be decreased by raising serum
vitamin D levelsin the form of supplemental vitamin
D&% Decreased levels of vitamin D in patients of
OA indicate that the rate of disease progression is
higher. Therefore, it is the need of the hour that this
risk factor should be identified and treated timely so
that disease progression could be stopped' .

Very few studies have been done up until now
regarding this emerging issue. So, this study may fill
the gaps in the literature and will highlight the
association of vitamin D with the early onset of OA.

METHODOLOGY

This single-blinded comparative outpatient department
based study, conducted at Dow University Hospital,
Karachi from December 2019 to March 2020, after
ethical approval from the Institutional review board. By

J Liaquat Uni Med Health Sci OCTOBER - DECEMBER 2020; Vol 19: No. 04 267



Association of Vitamin D Deficiency

using open EPI Software for sample size calculation,
taking the mean of increase in medial tibial plateau
bone area as 1.6%%2.8%, the sample size came out
to be 152, taking confidence interval as 95% and
power of test as 80%.

To be considered having OA, a patient had to meet
the American College of Rheumatology criteria for
knee osteoarthritis i.e. knee pain and osteophyte on
radiographs and one of the following (a) crepitus on
knee range of motion (b) Morning stiffness of short
duration of 30 minutes. Patients up to 40 years of age
having knee pain for six monthswere registered. OA
was classified according to the Kellgren Lawrence
scale,tenderness on medial joint line with crepitus,
and decreased range of motion. All patients had BMI
<22.

entry, results were compiled using SPSS version 16.
RESULTS

In our study, the mean age of the participants was
36.84 years, 43(28.3%) were males and 109(71.7%)
were females. There were no significant differences in
physical  activity = scores, = smoking, alcohol
consumption, vitamin D intake, race, or ethnicity.
Serum calcium level was found normal in 100(65.8%)
and low in 52(34.2%). Radiological classification
according to Kellgren Lawrence classification is given
in Table |. Out of 152 patients, 106 were having

TABLE I: RADIOLOGICAL CLASSIFICATION AC-
CORDING TO THE KELLGREN LAWRENCE SCALE

: ; ; Fre- Per- Valid Cumulative
Patients were ra_ndomlzed into two groups, all were quency centage Percent Percent
worked up for vitamin D level. One group was with
normal vitamin D level (<20 mg/dl) whereas the other Grade 1 75 49.3 70.8 70.8
group had low levels of vitamin D(<20 mg/dl. X-ray .
knee joint Anteroposterior and lateral, weight bearing Valid ~ Grade 2 31 204 29.2 100.0
view from Dow Radiology centr with standard distance Total 106 69.7 100.0
and radiations, view done in both groups. The group —
with normal vitamin D was compared with another Missing System 46 30.3
group with a low vitamin D group in accordance with X Total 152 100.0
-ray findings to find the incidence of vitamin D level in
both groups. Exclusion criteria were age more than 40 TABLE II: BASAL METABOLIC INDEX
years, secondary osteoarthritis due to any other - :

tients having a chronic disease like asthma Fre- Per- Valid — Cumulative
Cause.’ pa . . . ’ quency centage Percent Percent
chronic obstructive pulmonary disease, chronic renal
failure, and malignancy. <18 50 32.9 32.9 32.9
Patients were selected bypre-defined criteria. After 18-23 67 441 44.1 770
taking informed consent from the participants, a
questionnaire comprising of 15 questions, was filled Valid 23-30 24 15.8 15.8 92.8
by the research team members. Serum Vitamin D
levels of the patients fulfilling inclusion criteria were >30 10 6.6 6.6 99.3
sent. Based on history and clinical examination, X- 12.00 1 7 T 100.0
rays were done. The results were entered into the
proforma for all variables. After completion of data Total 152 1000  100.0
TABLE lll: ASSOCIATION OF THE SIDE OF THE KNEE AFFECTED WITH VITAMIN D LEVELS
Serum vitamin D LEVEL
Total P-Value
<20 >20
Count 32 19 51
Right
% within Serum vit D LEVEL 40.0% 26.4% 33.6%
Count 25 8 33
Left
% within Serum vit D LEVEL 31.3% 11.1% 21.7%
Affected knee
Count 20 2 22 0.000
Both
% within Serum vit D LEVEL 25.0% 2.8% 14.5%
Count 3 43 46
None
% within Serum vit D LEVEL 3.8% 59.7% 30.3%
Count 80 72 152
Total
% within Serum vit D LEVEL 100.0% 100.0% 100.0%
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osteoarthritis diagnosed on a radiological basis.

Out of the 75(49.3%) had Right-sided knee
involvement, 31(20.4%) had Left side affected, 22
(14.5%) had bilateral involvement, 50(32.9%) had BMI
<18, 67(44.1%) had BMI between range of 18-23 and
10(6.6%) had BMI >30 (Table II).

As shown in Table Ill, in the group of patients having
low levels of serum vitamin D, 32(40%) had Right
knee affected, 25(31.3%) had Left knee affected, 20
(25%) had bilateral knee involvement whereas 3 had
normal knee joints. On the other hand, those with
adequate serum vitamin D levels, 19(26.4%) had
Right Knee affected, 8(11.1%) had Left-sided
involvement, 2(2.8%) had both knees involved. 47
(59.7%) had no knee involvement.

The Chi-square test showed a positive relationship
between low levels of vitamin D and osteoarthritis.

DISCUSSION

Our study shows greater frequency of osteoarthritis in
those patients who were vitamin D deficient. OA not
only affects the health of individuals but also has a
strong impact on working ability'* A recent analysis
done in Canada shows 44.4% of non-employment
was due to disability caused by OA'®. Literature shows
a positive relationship between the deficiency of
vitamin D and the development of OA'®.

A study conducted by Sanghi D et al'’ shows an
association between serum 25-OH D and knee OA. It
shows a significant decrease in knee pain evident on
mean Visual Analogue Score that was 0.26% and
0.55% on the WOMAC index (Western Ontario and
McMaster Universities Arthritis Index) in participants
who were given Vitamin D as compared to those given
Placebo respectively.

A study done by Zhang FF 2002' shows the
participants with low vitamin D levels had a risk of
progression to knee OA 2 folds more than those who
had greater vitamin D level. A systematic review and
meta-analysis, done in 2017, which included a sample
size of 1136 showed a significant reduction in
WOMAC pain and function after vitamin D
supplementation, although no change was observed
in WOMAC". A study conducted by Bergink AP et al*®
shows that individuals having a low serum vitamin D
had three folds increased risk of knee OA.

Contrary to our study, the Framingham Offspring
cohort shows no association between vitamin D and
OA progress?'.

Our study had certain limitations, with no
consideration of the confounding factors like sunlight
exposure, dietary habits, and dermal vitamin D

17
I

production which already have an individual
association with vitamin D.
CONCLUSION

The study shows statistically significant association
between vitamin D deficiency and early onset of

osteoarthritis. Cartilage loss and radiographic
progression of the disease are important factors to
understand the disease pathogienesis. Therapeutic or
preventive role of vitamin D in osteoarthritis may be
established but for that long term studies are needed.
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