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 Osteoarthritis is a multifactorial disease representing a great burden 

especially for elderly. Currently, a great interest is given to evaluate the 

role of vitamin D in the pathogenesis of osteoarthritis. In this study, our 

interest was focused on the evaluation of the association of vitamin D 

deficiency and the development of various osteoarthritis forms in a 

Moroccan sample of patients with osteoarthritis. A total of 1407 patients 

(1142 women and 265 men) with confirmed osteoarthritis. Detailed 

information on general health status, height, weight, menopausal status, 

exposition to sun and specific physical activities was collected. Vitamin D 

and calcemia statutes were assessed for all recruited patients. In this 

study, gonarthrosis was reported as the most prevalent osteoarthritis form 

and was found in 67.93% of patients. The mean vitamin D concentration 

was 14.86±4.75 ng/ml 15.12±4.76 ng/ml in men and 14.80±4.75 ng/ml in 

women. Serum vitamin D status was deficient, insufficient and sufficient 

in 362 (25.73%), 872 (61.98%) and 173 (12.29%) patients, respectively. 

In all osteoarthritis forms, results showed that most patients had vitamin D 

insufficiency. Moreover, a significant association was obtained between 

vitamin D status and exposition to sun (p = 0.015). Of particular interest, 

most patients with osteoarthritis have normal levels of calcium (90.41%, 

1272/1407) and only 9.59% of patients were hypocalcemic (135/1407), 

whereas none recruited patient has shown hypercalcemic profile. In 

conclusion, vitamin D deficiency seems to be highly associated with 

osteoarthritis pathogenesis in Moroccan patients. Therefore, there’s an 

urgent need to set-up a national strategy promoting vitamin D 

supplementation that will prevent osteoarthritis development and reduce 

the disease burden. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 
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Osteoarthritis is the most common bone disorder widely reported to be associated with age. Osteoarthritis is 

the most common and joint diseases and the most frequent among chronic degenerative arthropathies. 

According to the World Health Organization (WHO), Osteoarthritis is defined as the result of mechanical 

and biological phenomena that destabilizes the balance between the synthesis and degradation of cartilage 

and subchondral bone [1]. These deformations affect especially knees, hips, hands and spins [2]. This 

arthritic destruction of cartilage is the result of an imbalance between anabolism and catabolism of the 

extracellular matrix. This is accentuated by accelerated chondrocyte apoptosis and by the participation of 

synovial tissue in chondrocytic activation through the release of numerous mediators. Furthermore, the 

subchondral bone could participate in the degradation of the matrix through the secretion of proteolytic 

enzymes by bone cells. Vitamin D plays a crucial role in the cartilage mineralization; indeed these minerals 

have a protective effect against usury. Moreover, several studies have shown that vitamin D is also involved 

in arthritis and low vitamin D status in serum is associated with high risk of osteoarthritis [3]. Currently, the 

implication of vitamin D in osteoarthritis is widely discussed and documented and many intervention 

studies have shown the benefit effect of vitamin D to prevent osteoarthritis and other bone disorders [4], [5]. 

Moreover, vitamin D deficiency has been associated with poor physical performance in the elderly and 

most primary knee osteoarthritis patients were found to have low vitamin D status [6]. Accordingly, lower 

levels of 25-hydroxyvitamin D (25(OH)D) were associated with greater knee pain, increased progression of 

radiographic osteoarthritis [7] and poor quadriceps function [8]. The effects of vitamin D are through the 

vitamin D receptor (VDR) which expressed in most cell types, including osteocytes. The active form of 

vitamin D regulates many physiological processes that are mediated by the vitamin D receptor (VDR) [9]. 

Accordingly, scientific evidences have reported a link between some polymorphisms of the VDR gene and 

osteoarthritis of the knee, spine and the femoro-tibial arthritis [10], [11]. The association with VDR gene 

polymorphism and osteoarthritis is particularly marked in osteophytes [10] and associated with disc 

degeneration [12], [13]. In these studies, the association persists after the adjustment of bone mass and other 

environmental factors including weight, smoking and physical activity. Of particular interest, several 

studies have reported that elevated level of vitamin D has a protective effect on the incidence and evolution 

of hip osteoarthritis [3], [14]. 

 

In Morocco, osteoarthritis is considered as the main rheumatologic disease affecting the third of women 

over 65. A survey conducted in 1997 by the Moroccan Rheumatology Society, and carried out among 

households on chronic diseases and disabilities, showed that osteoarthritis is the most frequently reported 

disease (14%) and is the third reason for consultation (17.2%) [15]. Therefore, we have planned this 

prospective study to evaluate the association between vitamin D status and osteoarthritis, and to assess the 

usefulness of the biomarker for better management of this disease in Morocco. 

 

2. Methods 

Study population: A total of 1407 patients with osteoarthritis were enrolled in this study. Recruitment was 

done with respect to some inclusion and exclusion criteria. In fact, patients with diabetes, hypertension, 

cancer, depression, renal or hepatic insufficiency, mal-absorption, amenorrhea during more than 3 months, 

anorexia and patients under treatment affecting phosphocalcic metabolism (diuretics, anticonvulsants, 

recent corticosteroid therapy> 8 days) were excluded. Pregnant and breastfeeding women were also 

excluded. The study was conducted with respect to ethical rules and all patients have given their agreement 

to take part in this study. 

 

2.1 Vitamin D evaluation 

Venous blood samples were obtained from each participant. 25-hydroxyvitamin D levels were measured by 

chemiluminescence using the VIDAS 3 automate according to the manufacturer’s instructions. The 

https://www.teikyomedicaljournal.com/


   ISSN: 03875547 

Volume 44, Issue 06, December, 2021 

  

2335 
 

standards doses were between 30 and 150 µg / l regardless of the age and gender. The severity of vitamin D 

deficiency was evaluated according to the vitamin D status [16]: vitamin D deficiency is defined as < 12 

ng/ml, vitamin D insufficiency as ≥12 -< 30 ng/ml and vitamin D sufficiency as ≥30 ng/ml. Vitamin is 

considered toxic for serum concentration ≥150 ng/ml. 

 

2.2 Calcemia assessment 

Evaluation of serum calcium status of recruited patients was performed by photometry on Cobas C311 

system according to the manufacturer’s instructions. The standards were between 90 and 150 ng/l.  

 

2.3 Statistical analysis 

Statistical analyses were carried out using SPSS for Windows, version 20 (SPSS Inc, Chicago). Variables 

were expressed as mean ± standard deviation (SD). X2 test and variance analysis were used to evaluate the 

correlations between vitamin D status, age, sex, age at menopause, clinical characteristics and sites of 

osteoarthritis in the studied population. Significance level was established as 5% (<0.05). Association 

between osteoarthritis site and socio-clinical characteristics was assessed using the binary logistic 

regression. The association was statistically significant with p <0.05. 

 

3. Results 

A total of 1407 patients with osteoarthritis were included in this study. Characteristics of the studies patients 

are reported in Table 1. Among them, 81.2% were women (1142/1407) and 18.8% were men (265/1407), 

with a sex ratio of 0.23. Most patients were aged more than 60 years old (52.74%, 742/1407). Patients aged 

between 30 and 60 years and patients less than 30 years represent 44.49% (626/1407) and 2.77% (39/1407), 

respectively. Regarding the menopausal status, most patients with osteoarthritis were menopausal women, 

82.75% (945/1142) of total women patients. Among them, 99.79% were aged more than 40 years (943/945) 

and only 0.21% of patients were aged less than 40 years (2/945). Non-menopausal women represent 

17.25% of total women patients (197/1142). Of particular interest, 96.94% of patients do not participate in 

any physical activity (1364/1407) and 97.58% of them were not regularly exposed to the sun (1373/1407) 

(Table 1). 

 

Distribution of patients according to the osteoarthritis site showed that gonarthrosis prevails in this study 

and was reported in 67.93% of patients (1150/1693), followed by cervicarthrosis observed in 11.10% of 

cases (188/1693) and lumbarthrosis in 9.27% of the cases (157/1693). Dorsarthrosis, digital osteoarthritis 

and hip osteoarthritis were reported in 6.20% (105/1693), 3.31% (56/1693) and 2.19% (37/1693), 

respectively. Interestingly, some patients have 2 or multiple osteoarthritis forms. The calcemia status 

showed that most patients with osteoarthritis have normal levels of calcium (90.41%, 1272/1407) and only 

9.59% of patients were hypocalcemic (135/1407), whereas none recruited patients has shown 

hypercalcemic profile. In this study, the mean vitamin D concentration was 14.86±4.75 ng/ml. The mean 

vitamin D concentration was 15.12±4.76ng/ml in men and 14.80±4.75ng/ml in women. 

 

Data analysis has shown that only 12.29% of patients had adequate vitamin D status ≥ 20µg/l (173/1407). 

Interestingly, 61.98% of patients have vitamin D insufficiency (≥12 - < 20 µg/l) (872/1407) and 25.73% of 

patients had marked vitamin D deficiency (<12 µg/l) (362/1407). Distribution of vitamin D status according 

to sex, age, menopause status, physical activity, exposition to sun and osteoarthritis site was also performed 

and results are reported in Table 1. Statistical analysis showed no significant association between vitamin D 

status and sex, age, menopause status and physical activity (p>0.5). However, a significant association was 

obtained between vitamin D status and exposition to sun (p = 0.015). Indeed, vitamin D deficiency was 

obtained in 26.1% of patients not exposed to sun and only in 11.8% of patients exposed to sun. Conversely, 
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26.5% of patients exposed to sun exhibited normal vitamin D status against 11.9% of patients with reduced 

sun exposure. 

 

A significant association was found between vitamin D status and the osteoarthritis development (p < 0.05). 

In fact, in the 1407 patients 1693 osteoarthritis forms have been identified. Among them 26.93% were 

reported in patients with vitamin D deficiency (456/1693) and 59.89% in patients with vitamin D 

insufficiency (1014/1693), whereas only 13.17% of osteoarthritis forms were reported in patients with 

normal vitamin D status (223/1693). Distribution of vitamin D status according to the osteoarthritis site was 

also performed and showed that for all the osteoarthritis forms most patients had vitamin D insufficiency 

and statistical analysis showed no significant association between vitamin D status and a specific 

osteoarthritis form (p > 0.05). 

 

Clinical symptoms of patients with vitamin D deficiency were dominated by ostegia (bone pain) and 

arthralgia (joint pain) reported in 26% and 25%, respectively. Other symptoms, including myalgia (muscle 

pain), asthenia and muscle cramps were identified in 18%, 16% and at 15% of cases, respectively. Binary 

logistic regression was used to evaluate the association between osteoarthritis site and socio-clinical 

characteristics of patients and showed that gonarthrosis was significantly associated with height and hip 

osteoarthritis with weight. A great association was found between digital osteoarthritis development and 

height and calcemia status. In this study age was found to be associated with cervicarthrosis and 

lumbarthrosis. Dorsarthrosis and lumbarthrosis were associated with height (p < 0.05). In women, the 

menopausal status was found to be associated with gonarthrosis, digital osteoarthritis, cervicarthrosis and 

lumbarthrosis (p<0.05). 

 

4. Discussion  

The main challenge in osteoarthritis management is the identification of risk factors and elaboration of 

prevention strategies to avoid disease development and/or progression and limit the development of 

aggressive forms. In this study, and as expected most patients are female. Scientific evidences have reported 

that pathologies affect differently men and women for biological, genetic and social reasons [17]. In this 

field, osteoarthritis is among the pathologies mainly present in women, regardless of the site of 

osteoarthritis (knee, hip, hands, spine, etc.). These results were corroborated by the identification of the two 

estrogen receptors REα and REβ in chondrocytes, reinforcing the idea that articular cartilage is a hormone-

sensitive tissue and supporting the high prevalence of osteoarthritis disease in women [18], [19]. It’s widely 

accepted that osteoarthritis is an age dependent disease. In this study, 52.74% of osteoarthritis patients were 

aged more than 60 years and a great majority was more than 40 years. These results are in agreement with 

previously reported data worldwide confirming that elderly have a weaker capacity to carry out the 

cutaneous neo-synthesis of vitamin D. Indeed, in elderly people, the concentration pro-vitamin D3 at the 

cutaneous level is very lower and affect the corresponding vitamin D status [20]. Have shown a vitamin D 

increase in young people exposed to solar energy as compared to elderly people exposed to the same solar 

energy [21]. Presently, many studies have reported difficulties in synthesizing vitamin D when the skin ages 

[22], [23]. Moreover, it’s widely accepted that limited exposition to the sun reduces significantly vitamin D 

level. In this study, even patients live in a city with regular and moderate sunshine; most of them do not 

expose themselves to the sun. This close relationship between sun exposure and osteoarthritis pathology is 

mainly due to the low level of vitamin D that will impair the ability of bone to respond optimally to 

processes in osteoarthritis and can predispose patients for progression of osteoarthritis [21]. In this study, 

most female patients were menopausal and aged more than 40 years. Worldwide, several studies gave 

reported an association between osteoarthritis and menopause. This stage in the woman’s life results in a 

collapse in her estrogen production. The increase in the frequency of osteoarthritis after menopause has, of 
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course, drawn attention to a possible role of hormonal impregnation, in particular by estrogens, especially 

since the presence of estrogen receptors in the cartilage has been reported [18], [21]. 

 

The majority of patients has reduced physical activity and don’t participate in any sportive activity. 

Previous studies have highlighted the benefit of moderate sport on osteoarthritis prevention [24]. On the 

contrary, intensive sport will increase the risk of joint damage and develop osteoarthritis [25], [26]. As 

expected, based on the results of several previous studies, vitamin D had a great association with 

osteoarthritis development and low serum vitamin D level is significantly associated with an increased risk 

of osteoarthritis. Have shown that low vitamin D status is associated with high risk of osteoarthritis and fast 

osteoarthritis development is usually accompanied with severe and intense pain [27]. The association 

between vitamin D and bone related diseases is widely discussed and highlights the key role of this 

micronutrient in bone turnover and in the mineralization of the bone matrix [28]. Have showed that subjects 

with low concentration of 25-OH vitamin D (< 30 ng/ml) had a high risk of worsening of osteoarthritis of 

the knee [29]. Low level of 25-OH vitamin D was also reported to be associated with high risk of worsening 

pinching of the hip joint space [3] and globally with the severity of osteoarthritis [30]. Vitamin D has also 

an impact on the cartilage; a low level of vitamin D intake is therefore predictive of cartilage loss and joint 

pinching. Have shown that older men with vitamin D deficiency are twice as likely to have hip 

osteoarthritis as those with normal rates of vitamin D [31]. Moreover, it was reported that vitamin D intake 

will stimulate the collagen production which the main constituent of the cartilage and also limit the cartilage 

destruction [32]. 

 

In this study, most patients have normal level of calcemia and only 9.59% have shown a hypocalcemia, 

whereas no hypercalcemic case was identified. Calcium and Vitamin D are essential nutrients for proper 

bone health and play important roles in improving bone mineral density and reducing the risk of fracture. 

Scientific evidences have shown that vitamin D is a key factor allowing calcium absorption and fixation on 

the bone [33], [34]. Moreover, it was reported that generally vitamin D deficiencies are more common than 

calcium deficiencies [35]. Currently, it’s widely accepted that vitamin D largely influences the bones, joints 

and muscles, manifested by variable pain and deformations. A cross-sectional study, on 4100 ambulatory 

patients aged over 60 years recruited from the NHANES III population, showed that there is a decrease in 

muscle function in subjects who have a low serum vitamin D concentration o(< 40 ng/ml) [36]. Vitamin D 

promotes the fixation of minerals on the bone structure and also regulates some genes encoding for proteins 

constituting the bone structure, and therefore is a key factor in the bone health [37]. In this study, the knee 

osteoarthritis prevails and was reported in 67.93% of patients. In the absence of national surveys, data are 

limited to some sporadic studies that have reported the high prevalence of knee osteoarthritis in Morocco 

[38]. However, in European countries the hip osteoarthritis is reported as one of the main osteoarthritis 

disease [39]. This difference could be due to different factors, including lifestyle, physical and professional 

activities [40]. 

 

Assessing risk factors associated with gonarthrosis is a decisive step to prevent this osteoarthritis 

development. In Morocco, have reported a great association between gonarthrosis development and obesity 

[38], however, other risk factors including joint trauma (sprain, dislocation, fracture), intensive practice of 

certain sports, repetitive movements caused by work or sport and genetic predisposition are of a great 

interest that must be studied in Moroccan patients for better management of this prevalent osteoarthritis 

form. The present study is very informative and has much strength mainly related to the sample size that 

will give a clear idea on the osteoarthritis situation and the challenge faced by health actors to manage this 

disease. However, the main limitation of the study is the heterogeneity in clinical data on age and gender 

which both affect the development of osteoarthritis. Moreover, the hereditary form of gonarthrosis, largely 
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present in women, and the cartilage volume evaluation, that differ between men and women [41], have not 

been considered. 

 

5. CONCLUSION 

This study highlights that vitamin D deficiency is highly associated with osteoarthritis pathogenesis in 

Moroccan patients. These findings support the urgent need to set up a national strategy based on vitamin D 

supplementation, high vitamin D foods consumption and promoting exposition to sun since younger age, 

that will be of great interest to prevent osteoarthritis development and reduce the disease burden. 
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Table 1. Distribution of vitamin D status according to socio-clinical characteristics 

  
Total 

patients 

Vitamin D deficiency 

(< 12 µg/l)  

Vitamin D insufficiency  

 (≥12 -< 20 µg/l) 

Vitamin D sufficiency 

 (≥20 µg/l) 
p-value 

 N N % N % N %  

Gender          

Male 265 59 22.3% 180 67.9% 26 9.8% 
0.081 

Female 1142 303 26.5% 692 60.6% 147 12.9% 

Age 
 

        

<30 39 12 30.8% 19 48.7% 8 20.5% 

0.193 ≥ 30 - < 60 626 172 27.5% 383 61.2% 71 11.3% 

≥ 60 742 178 24.0% 470 63.3% 94 12.7% 

Menopause status          

Yes 945 248 26.2% 579 61.3% 118 12.5% 
0.736 

No 197 55 27.9% 113 57.4% 29 14.7% 

Physical activity          

Yes 43 11 25.6% 25 58.1% 7 16.3% 
0.712 

No 1364 351 25.7% 847 62.1% 166 12.2% 

Exposition to sun          

Yes 34 4 11.8% 21 61.8% 9 26.5% 0.015 

https://www.teikyomedicaljournal.com/


   ISSN: 03875547 

Volume 44, Issue 06, December, 2021 

  

2339 
 

No 1373 358 26.1% 851 62.0% 164 11.9% 

Type of osteoarthritis          

Gonarthrosis 1150 297 25.8% 712 61.9% 141 12.3% 0.983 

Cervicarthrosis 188 54 28.7% 103 54.8% 31 16.5% 0.059 

Lumbarthrosis 157 43 27.4% 87 55.4% 27 17.2% 0.088 

Dorsarthrosis 105 35 33.3% 59 56.2% 11 10.5% 0.177 

Digital osteoarthritis 56 17 30.4% 29 51.8% 10 17.9% 0.231 

Hip osteoarthritis 37 10 27.0% 24 64.9% 3 8.1% 0.734 
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