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Abstract 

 
Aim: To assess the serum Vitamin D levels and Kellgren-Lawrence grading in patients of 

Primary Osteoarthritis. 

Materials and Methods: The present observational study was carried out on the patients 

coming to the OPD of the Department of Orthopedics, SMS Medical College and Hospital, 

Jaipur. All patients complaining of Osteoarthritis of the knee joint and willing to participate 

in the study were interviewed for age, sex, history of inflammatory arthritis or any rheumatic 

disease, complain of celiac disease & malabsorption syndrome or any history of intake of any 

drug that might affect serum Vit D levels. After the successful running of Quality Controls 

the clear serum obtained from patient’s serum was analyzed on Advia Centaur XP (for 

Vitamin D & PTH) & fully automated chemistry analyzer Beckman Coulter AU 680 (for 

routine biochemical parameters). Based on the serum biochemistry results, patients with 

deranged RFT & LFT were excluded from the study & the Serum Vitamin D, PTH, Calcium 

and Phosphorus levels of the patients with normal RFT & LFT were documented. 

Results: In our study maximum number of patients (109, 41.44%) fell in the age group 51-60 

years with age ranging from 37-70 years. Mean age is 55.37 ± 8.04 years. Male female ratio 

was 0.81:1. Mean serum Vitamin D level is 18.27±8.34 ng/ml with range from 4.2-44.34 

ng/ml. Maximum no. of patients were in the Vitamin D deficient group (148, 56.27%), 96 

(36.5%) patients were Vitamin D insufficient while only 19 (7.23%) patients had Vitamin D 

levels above normal range. Maximum number of cases were of grade 3 (90, 34.22%). 

followed by grade 2 (82, 31.18%). Minimum no. of cases are of grade 0 (7, 2.66%) followed 

by grade 1 (22, 8.36%). The mean Kellgren- Lawrence grading for the cases is 2.68 ± 1.01. 

Conclusion: There is high prevalence of Vitamin D deficiency in Osteoarthritis patients. But 

this prevalence needs to be compared with the prevalence in general population by including 

age & sex-matched healthy controls. The present study could be further taken in this 

direction. 
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Introduction 

 

Osteoarthritis is the most prevalent disease of the articulating joints associated with 

extracellular matrix degradation and is characterized by pain, tenderness, movement 

limitation, crepitus, and a variable degree of inflammation without systemic effects [1] 

Osteoarthritis can occur in every synovial joint, but the most common sites are hip, knee, 

hand, foot, and spine [2].  

Knee osteoarthritis (OA) is a major public health issue that causes chronic pain & disability 
[3-5]. Knee OA is likely to become the fourth most important global cause of disability in 

women and eighth most important in men [6]. The principal clinical symptom of knee OA is 

pain [7]. Fewer studies have addressed factors which might influence knee pain; among these, 

older age, female gender, and physically demanding work, have all been proposed [8-13]. 

Vitamin D has been shown to stimulate synthesis of proteoglycan by mature articular 

cartilage in vitro, and this suggests that vitamin D may directly affect particular cartilage 

metabolism [14]. Previous studies discussed some different roles for 25-hydroxy vitamin D 

(25-OHD) and its relationship to pain [15], cartilage metabolism [16], in-vitro synthesis of 

proteoglycan by mature articular cartilage, and metalloproteinase production and modulating 

the degradative capacity of the tissue macrophage [17], and great debate aroused about the role 

of 25-OHD as a contributing factor to osteoarthritis [18-20] Also OA co-exists frequently with 

Vitamin D deficiency. 

Therefore this study was undertaken at our centre, SMS Medical College, Jaipur in order to 

assess serum Vitamin D level in osteoarthritis patients. 

 

Materials and methods 

 

The study was carried out on the patients coming to the OPD of the Department of 

Orthopedics, SMS Medical College and Hospital, Jaipur.  

 

Methodology 

 

All patients complaining of Osteoarthritis of the knee joint and willing to participate in the 

study were interviewed for age, sex, history of inflammatory arthritis or any rheumatic 

disease, complain of celiac disease & malabsorption syndrome or any history of intake of any 

drug that might affect serum Vit D levels.  

After a thorough history and ruling out any interfering factor patients were examined for 

clinical signs & symptoms. After that general & local examination of the patients was done 

by a certified Orthopedician. 

 

Vitamin D estimation 

 

The blood samples of all such patients were taken after overnight fasting from ante-cubital 

vein with proper precautions in plain vial. The blood sample was left standing for one hour so 

that a proper clot was formed and clear serum separated on the top. The samples were then 

centrifuged at 2500 rpm in centrifuge machine for 5 minutes. The clear serum which 

separated after centrifugation was pipetted in a clean tube without disturbing the clot at the 

bottom so that there is no interference with any fibrin. 

Quality Controls were then run for Vitamin D & PTH on Advia Centaur XP and for routine 

biochemical parameters on fully automated analyzer Beckman Coulter AU 680. After the 

successful running of Quality Controls the clear serum obtained from patient’s serum was  
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analyzed on Advia Centaur XP (for Vitamin D & PTH) & fully automated chemistry analyzer 

Beckman Coulter AU 680 (for routine biochemical parameters). Based on the serum 

biochemistry results, patients with deranged RFT & LFT were excluded from the study & the 

Serum Vitamin D, PTH, Calcium and Phosphorus levels of the patients with normal RFT & 

LFT were documented. 

 

Statistical analysis  

  

The results obtained were put in excel sheet (Microsoft Office Excel 2007) & statistically 

analyzed.  

 

Results  

 
Table 1: Distribution of study population according to age 

 

Age Group (in years) No. of cases Distribution (%) 

31-40 9 3.42 

41-50 68 25.85 

51-60 109 41.44 

61-70 77 29.28 

Total 263 100 

Mean±SD 55.37±8.04 years 

 

In our study maximum number of patients (109, 41.44%) fell in the age group 51-60 years 

with age ranging from 37-70 years. Mean age is 55.37±8.04 years. 

 
Table 2: Distribution of age according to gender 

 

Age Group (in years) Male Female 

31-40 0 9 

41-50 27 41 

51-60 50 59 

61-70 41 36 

Total 118 145 

 

Number of female patients was more (N=145) compared to males (N=118). Majority of them 

belonged to the age group 51-60 years. Mean age of males is 56.84±7.94 years with age 

ranging from 41-70 years. Mean age of females is 54.18±7.93 years with age ranging from 

37-69 years. Male female ratio was 0.81:1. 

 
Table 3: Vitamin D status of the study population 

 

Vitamin D Level No. of cases Distribution (%) 

Sufficient 

(30-100 ng/100ml) 
19 7.23 

Insufficient 

(20-30 ng/100ml) 
96 36.5 

Deficient 

(<20 ng/100ml) 
148 56.27 

Total 263 100 

 

Mean serum Vitamin D level is 18.27±8.34 ng/ml with range from 4.2-44.34 ng/ml. 

Maximum no. of patients were in the Vitamin D deficient group (148, 56.27%), 96 (36.5%) 

patients were Vitamin D insufficient while only 19 (7.23%) patients had Vitamin D levels  
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above normal range. 

 
Table 4: Vitamin D status according to gender 

 

Vitamin D Level 
No. of cases 

(Males) 

No. of cases 

(Females) 

Sufficient 

(30-100 ng/100ml) 
14 5 

Insufficient 

(20-30 ng/100ml) 
43 53 

Deficient 

(<20 ng/100ml) 
61 87 

Total 118 145 

 

The no. of Vitamin D sufficient, insufficient & deficient males is 14 (11.86%), 43 (36.44%), 

61 (51.70%) & that of females is 5 (3.45%), 53 (36.55%), 87 (60%) respectively. 

 
Table 5: Distribution of study population according to Kellgren- Lawrence grading 

 

Grade Number of cases Distribution (%) 

0 7 2.66 

1 22 8.36 

2 82 31.18 

3 90 34.22 

4 62 23.58 

Total 263 100 

 

Maximum number of cases were of grade 3 (90, 34.22%). followed by grade 2 (82, 31.18%). 

Minimum no. of cases are of grade 0 (7, 2.66%) followed by grade 1 (22, 8.36%). The mean 

Kellgren- Lawrence grading for the cases is 2.68 ± 1.01. 

 
Table 6: Distribution of to Kellgren- Lawrence grading according to gender 

 

Grade Male Female 

0 0 7 

1 10 12 

2 37 45 

3 38 52 

4 33 29 

Total 118 145 

 

While comparing sex wise distribution of grades it was observed that in both males & 

female’s maximum no. of cases belonged to grade 3. The mean Kellgren- Lawrence grading 

for males is 2.80 ± 0.95 and for females is 2.58 ± 1.05. 

 

Discussion 

 

Osteoarthritis is a degenerative disorder, it is impossible to revert the pathological process 

once it starts & when knee OA reaches the debilitating stage, joint replacement surgery 

remains the only modality of treatment. Therefore, it becomes very important to identify 

factors which are associated with severity of the disease so that the role these factors might 

play in the prevention of Osteoarthritis can be defined. One such factor is serum Vitamin D 

level. 

Our study shows that the maximum no. of cases 109 (41.44%) were in the age group 51-60  
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years, followed by 77 (29.28%) in 61-70 years age group. The mean age for case was 55.37 

±8.04 years with an age range from 37-70 years. In the present study the results are consistent 

with previous researches like Ahmed Lotfi A et al. they found that mean age was 52.42 ± 

9.80 years with an age range from 40-77 years [21]. Al-Jarallah et al. in their study on primary 

knee osteoarthritis patients found the mean age as 56.5±9.1 years with an age range 36-80 

years [3].  

In ageing individuals, it is estimated that 80% of all adults at or above the age of 65 years 

exhibit radiographic evidence of knee Osteoarthritis & a statistically significant correlation 

also exists between age & grade of knee OA. 

In our study there were total 145 (55.13%) females and 118 (44.87%) males. This shows that 

there is no significant difference in the prevalence of osteoarthritis based on gender in our 

population. While in other studies there was a clear preponderance of females over males like 

in the study of Al-Jarallah et al. out of 99 patients 90 (90.9%) were females & only 9 (9.1%) 

were males [3]. 

Similarly, in the study of Ahmed Lotfi A et al. out of 140 patients 110 (78.6%) were females 

& only 30 (21.4%) were males [21]. The clear preponderance of females in these studies can 

be attributed to sunlight exposure and hence Vitamin D levels as both these studies were 

conducted in a population with excess of Muslim community (Kuwait & Egypt respectively) 

where there is reduced exposure to sunlight in female population leading to reduced dermal 

synthesis of Vitamin D and hence increased prevalence of Osteoarthritis in females. 

In our study, the results show that the mean value of Vitamin D is 18.27±8.34 ng/ml with the 

range of Vitamin D from 4.2-44.34 ng/ml. In the study conducted by Al-Jarallah et al. the 

mean value of Vitamin D was 11.4±6.07 ng/ml, while in the study conducted by Ahmed Lotfi 

A et al. the mean value of Vitamin D was 35.77±14.6 ng/ml and the range of Vitamin D was 

from 10.62–71.82 ng/ml. This shows that the overall Vitamin D levels in our population was 

less than that of the population in the study of Ahmed Lotfi A et al. and more than that of the 

population in the study of Al-Jarallah et al. [21, 3]. 

The mean serum Vitamin D level for males was 19.19±8.71 ng/ml with range from 4.2-44.34 

ng/ml and the mean serum Vitamin D level for females was 17.53±8.00 ng/ml with range 

from 4.2-38.62 ng/ml. This shows that there is no significant difference in the levels of 

Vitamin D between males & females. 

In our study 148 patients out of a total 263 were Vitamin D deficient (56.27%) and 96 

patients (36.5%) were having insufficient Vitamin D levels leaving only 19 patients (7.23%) 

as having Vitamin D levels above normal range. This is similar to the study of Al-Jarallah et 

al. in which 92 out of 99 patients (92.9%) were Vitamin D deficient and only 7 (7.1%) were 

having above normal Vitamin D levels.3 While, in the study of Ahmed Lotfi A et al. 

hypovitaminosis was seen in 90 (64.3%) out of 140 patients. However, in their study Ahmed 

Lotfi A et al. set the cut-off of Vitamin D deficiency at values <40 ng/ml [3]. 

In our study we found the mean Kellgren- Lawrence grading for osteoarthritis patients as 2.68 

± 1.01. This is similar to the results obtained in the study of Al-Jarallah et al. In their study 

the mean Kellgren- Lawrence grading was 2.43±0.85 [3]. 

We also looked for the no. of patients in our study which showed significant joint space 

narrowing (patients which come under Kellgren- Lawrence grade 2-4). In our study no. of 

such patients was 234 (88.97%). Very similar results were seen in the study of Al-Jarallah et 

al. in which 87 (87.9%) out of 99 patients with significant joint space narrowing were 

reported [3]. 

 

Conclusion 

 

There is high prevalence of Vitamin D deficiency in Osteoarthritis patients. But this 

prevalence needs to be compared with the prevalence in general population by including age  
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& sex-matched healthy controls. The present study could be further taken in this direction. 

Also, based on our study we postulate that Vitamin D supplementation might have a role in 

slowing the progression or prevention of radiological arthritis. This preventive role of 

Vitamin D supplementation in osteoarthritis can be further taken up for investigation in 

prospective studies. 
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