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Abstract 

Purpose- Vitamin D deficiency may present with unexplained musculoskeletal pain and weakness 

before developing frank symptoms of osteomalacia. The aim of our study is to find the prevalence of 

vitamin D deficiency in patients presenting with chronic non specific musculoskeletal pain not 

attributable to any other condition to the orthopaedic outpatient department.  

 

Material & Methods:- The study was conducted at a tertiary level medical college facility in 

northern India in the orthopaedic department between January 2019 and June 2020. All the patients 

presenting in the orthopaedic outpatient department between 10 years to 80 years of age with 

unexplained chronic musculoskeletal pain and general fatigability were included in the study. 

Vitamin D levels, Serum Calcium, phosphorus and alkaline phosphatase were done for all the 

patients. 

 

Results:- The total no of patients in our study were 604 patients out of which 250 were males 

(41.4%) and 354 females (58.6%). Median value of vitamin D in our study was 11 ng/ml and median 

age of our patients was 28 years. The  vitamin D deficiency was seen in 83.4% cases and 

insufficiency in 8.3% cases . Most of the subjects having vit D deficiency were in the age group of 

21-40 years (83.46%) which was stastically significant and higher than other age groups (p<0.05). 

There was no stastically significant difference with regard to sex and BMI in any other patient group.  

 

Conclusion:-.  Based on our study we would recommend screening and treatment for vitamin D 

deficiency for all patients presenting with chronic generalized nonspecific musculoskeletal pain. 
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Dietary counseling, fortification of foods and exposure to sunshine should be encouraged to eliminate 

this problem. 

 

Keywords- Vitamin D deficiency, musculoskeletal pain, osteomalacia, 

Introduction 

Vitamin D has always been considered a vital nutrient for bone health. In recent times it has also 

emerged to have an important role in extra skeletal diseases such as in diabetes, cancer, 

cardiovascular, autoimmune and infectious diseases [1, 2]. Vitamin D also functions as a hormone to 

regulate musculoskeletal health and to maintain calcium homeostasis [3, 4]. Severe Vitamin D 

deficiency causes osteomalacia in adults and rickets in children. Vitamin D receptors are also present 

in skeletal muscle cells and have an important role in muscle function. Chronic non specific muscle 

pain is said to be unexplained when there are no clinical or investigational findings to explain its 

occurrence. Such kind of pain can cause disability and decreased quality of life for the patient (5). 

The aim of our study is to study the prevalence of vitamin D deficiency in patients presenting with 

such unexplained chronic generalised non specific musculoskeletal pain.  

 

Material & Methods:  

Present study was an observational study done at a tertiary level medical college facility in northern 

India in the Orthopedics department between January 2019 and June 2020. All the patients presenting 

in the Orthopedics outpatient department from 10 years of age to 80 years with unexplained chronic 

musculoskeletal pain and general fatigability were included in the study. Thorough history based on 

their clinical features and physical examination was done to rule out any other cause of chronic 

musculoskeletal pain.  

Pathological tests such as Vitamin D, Serum Calcium, Phosphorus, Alkaline phosphatase along with 

haemogram, renal and hepatic function tests were done. Ethical clearance was  

taken from ethical committee of the institute and written informed consent from the patient was also 

taken. 

 

Exclusion criteria: Patients with chronic diseases like diabetes mellitus, cancer, hepatic, renal, 

thyroid or parathyroid gland disorders and dermatological disorders were excluded. Patients on 

hormone replacement therapy, glucocorticoids, bisphosphonates, teriparatide, Vitamin D and 

anticonvulsants were also excluded. 

From each study subject, 10 ml blood sample was drawn without venostasis.  In lab serum was 

separated after centrifugation at 3000 rpm for 15 min at 4- 8 degrees C. Vitamin D levels were 

measured by ARCHITECT 25-OH vitamin D chemiluminescence microparticle immunoassay 

(CMIA) (ABBOTT, USA).The subjects were classified as vitamin D deficient, insufficient or 

sufficient on the basis of 25(OH) D concentrations of <= 20 ng/ml, 21-30 ng/ml and 31-100 ng/ml 

respectively, according to recent consensus (6,7,8). Data is presented as number and proportion. Chi 

square and student t test was used to compare qualitative and quantitative variables. A p-value of 

<0.05 was taken to be statistically significant.  

 

Results 

The total no of patients in our study were 604 consisting of 250 (41.4%) males and 354 females 

(58.6%). Median age of our patients was 28 years with a minimum age of 10 years and a maximum 

of 80 years. The total no of patients with vitamin D deficiency were 554 out of which 228 (41.2%) 
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were males and 326 (58.8%) patients were female (Figure 1). However there was no statistically 

significant difference between the male and female gender in the deficiency group (p-value = 0.69). 

Table 1 shows distribution of Vitamin D deficiency in study subjects. A total of 505 subjects 

(83.44%) had vitamin D deficiency, 50(8.28%) had insufficiency and 50 (8.28%) had sufficient level 

of vitamin D. The overall deficiency of vitamin D was present in approximately 92% of the patients. 

Median value of vitamin D was 11ng/ml. The lowest value of vitamin D was 4 ng/ml and the 

maximum value was 105 ng/ml. Median value of S. Ca was 9.36 mg/dl and phosphorus was 3.41 

mg/dl. 

 

Age wise distribution and results of the patients has been shown in Table 2. Most of the subjects 

having vitamin D deficiency were in the age group of 21-40 years (83.46%) and minimum were in 

the age group <20 years (25.86%)  (Figure: 2). Difference in the age groups was statistically 

significant (p- value=0.022). Vitamin D deficiency was 94 % in Muslims and 89.6% in Hindus which 

was also statistically significant (p value=0.048). 

Table 3 shows laboratory values of Vitamin D, Serum Calcium, phosphorus and alkaline phosphatase 

level in patient groups having deficient, insufficient and sufficient levels of vitamin D. There was no 

statistically significant difference in body mass index (BMI) of the patients with and without Vitamin 

D deficiency (p-value= 0.347). Median Vitamin D levels was 10ng/ml in the deficiency group which 

was significantly lower (p-value =0.00001) than the sufficient group (41ng/ml). 

 

Discussion 

Vitamin D deficiency is present in pandemic proportions throughout the world including India [9, 

10]. Vitamin d deficiency is present as a silent disease in all age groups (80-90%) irrespective of sex, 

ethnicity, religion and geographical location [11]. Indian diet is mostly vegetarian having less 

calcium and protein, cooking methods involving heating or frying further decreases vitamin D levels 

in food [1].  

Severe Vitamin D deficiency (VDD) leads to various musculoskeletal problems most commonly 

manifesting as rickets in children and osteomalacia in adults. Subclinical deficiency of Vitamin D 

may also cause severely impaired muscle function and weakness even before the manifestation of 

biochemical signs of bone disease [12]. 

Vaishya et al  have also highlighted that subclinical Vitamin D deficiency is present in nearly 70-

100% of healthy Indian population[13]. McBeth et al conducted a study in 3075males over 40 years 

of age. They found that low vitamin D levels was a significant factor for musculoskeletal non specific 

pain even after taking into account factors like physical inactivity, depression, alcoholism, smoking  

and high body mass index[14]. Khalid et al studied 261 patients and 100 controls and found a 

positive association between low vitamin D levels and widespread musculoskeletal pain, anxiety and 

depression[15]. In our study we focused on patients with unexplained musculoskeletal pain and 

weakness. These patients may be having early or subclinical symptoms of Vitamin D deficiency 

before manifestation of frank disease. 

 

In our study of 604 patients we found a high prevalence of vitamin D deficiency (92%) between 10 

and 83 years of age. Plotnikoff et al studied 150 patients between 10 to 65 years of age presenting 

with nonspecific musculoskeletal pain and found 93% deficiency of Vitamin D[16].  

Many studies all over the world have also reported an association between vitamin D deficiency and 

nonspecific musculoskeletal symptoms. Hsiao et al in their metanalysis of observational studies 
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found that patients with severe Vitamin D deficiency (< 10 ng/ml) had more chances of having 

chronic widespread pain syndrome [17]. In our study the median value of vitamin D was also10 

ng/ml in the severely deficient patient group (83.4 %). 

Humeira et al (18) also found myalgias or non specific muscle pain to be associated with low levels 

of Vitamin D <20 ng/ml in Arab countries having adequate sunlight. Vitamin D deficiency was found 

in74% of their 139 patients. They also reported amelioration of symptoms in 90% of these patients 

with vitamin D therapy. Yong et al (5) in their metanalysis of chronic widespread pain syndrome 

inferred that Vitamin d supplementation decreased pain and improved the quality of life of Vitamin D 

deficient patients. Mokta et al (19) looked for proximal muscle weakness in 99 patients. They found 

Vitamin D deficiency (<30ng/ml) as a major and reversible cause for weakness in these patients.  

Pal et al (20) also found vitamin D deficiency to be 91.3% in their study of general orthopaedic 

patients. The severely deficient group (61.2%) had a median value of 14.5ng/ml Vitamin D. In our 

study only patients who had complaint of chronic non specific musculoskeletal pain were included 

from the orthopaedic outpatient. 83.4% of our subjects had severely Vitamin D deficiency and had a 

median value of 10ng/ml (interquartile range 8 -12.7). 

 

Preeti et al (2) in their paper stated that children between 6-18 yrs had 93% Vitamin D deficiency 

(VDD) which was higher than any other age group. In our study we also found younger population 

(21-40) yrs to have higher percentage (>80%) of VDD compared to other age groups (p- 

value=0.022). 

Plotnikoff et al (16) also did not find any significant difference in Vitamin D deficiency between the 

young and old population. Pal et al (20) however found elderly population to be at higher risk for 

vitamin d deficiency (VDD). 

In our study 41.4% males and 58.6% females were deficient but the difference was not stastistically 

significant. Pal et al (20) also did not find any significant difference between male and female 

population. Plotnikoff et al (16) found that young women of childbearing age were at 

disproportionately higher risk of VDD. 

 

High BMI has been reported to be a risk factor for VDD in many studies (21). Pal et al (20) also 

found inverse relation between BMI and Vitamin D Deficiency. However in our study the median 

BMI was only 25 and was not a significant predictor of VDD. Non obese patients are also at high risk 

for Vitamin D deficiency according to our study. 

Kalra et al (22) also did a single centre crosssectional study on 234 females in Haryana presenting 

with musculoskeletal symptoms. They reported Vit D deficiency as high as 94% in these females 

with severe deficiency of 55% only. The average age of the patients was 45 years. VDD was only 

66.7% reported in healthy asymptomatic postmenopausal women from the same centre compared to 

94% in the symptomatic group. These high levels of vitamin D deficiency are consistent with 92% 

deficiency as noted in our study of symptomatic patients. However the number of patients (604) in 

our study is higher and study includes both males and female population of all age groups compared 

to their study of 234 postmenopausal females. Also 83.44 % of our patients had severe Vitamin D 

deficiency as compared to 55% reported by Kalra et al (22). 

 

In a study by Ramakrishna et al(23) of asymptomatic healthy young adults only 49.3% of them had 

Vitamin D deficiency while in our study of symptomatic patients approximately 92.3% of young 

adults had Vitamin D deficiency. Beloyartseva et al (24) found 79% vitamin D deficiency in 2119 
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healthy adults of average age 42.7 years spread over 18 cities in India. These asymptomatic healthy 

young adults may be considered as historical control groups since our study lacks the presence of a 

healthy control group for studying Vitamin D levels. Also the number of elderly group > 60 years 

which had 26 % sufficiency of Vitamin D was only 27 out of 604 which could have given 

disproportionate results. These shortcomings in our study can be rectified by having a comparable 

number of elderly patients to the young patients and also having a healthy control group for 

comparison of vitamin D levels. 

 

Conclusion 

Vitamin D deficiency appears to be present as a silent disease in all age groups irrespective of sex, 

ethnicity, religion and geographical location. Based on our study we would recommend screening and 

treatment for vitamin D deficiency for all patients presenting with chronic generalised non specific 

musculoskeletal pain. Looking at the data from earlier published reports our study appears to be the 

largest one studying Vitamin D deficiency in patients of chronic non specific musculoskeletal pain in 

the Indian population. However large scale studies with controls before and after supplementation 

needs to be conducted before we arrive at a final recommendation. Public awareness, dietary 

counselling, fortification of foods and exposure to sunshine should be encouraged to eliminate this 

problem. 
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TABLE: 1 Vitamin D status of patients: 

Vitamin D status No.(%) 

Deficiency (vitamin D <20ng/ml) 504(83.44%) 

Insufficiency (vitamin D <20- 30ng/ml) 50(8.28%) 

Sufficiency (vitamin D >30ng/ml) 50(8.28%) 

Total  604 

 

Table: 2 Demographic profile of Vitamin D deficiency 

  Deficiency 

(vitamin D 

<20ng/ml) 

Insufficiency 

(vitamin D <20- 

30ng/ml) 

Sufficiency 

(vitamin D 

>30ng/ml) 

Age group  < 20 year(174) 45(25.86%) 11(6.32%) 7(4.02%) 

21-40 year(284) 237(83.46%) 25(8.80%) 22(7.74%) 

41-60 year(119) 97(81.52%) 8(6.72%) 14(11.76%) 

>60 year(27) 15(55.56%) 5(18.52%) 7(25.92%) 

Gender  Male (250) 219(87.6%) 19(7.6%) 22(8.8%) 
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Female (354) 295(83.33%) 31(8.76%) 28(7.91%) 

Religion  Hindu (318) 250(78.62%)) 35(11%)) 33(10.38%) 

Muslim (286) 254(88.82%) 15(5.24%) 17(5.94%) 

 

Table: 3 Laboratory characteristics of study subjects (Median and Interquartile range) 

Characteristic  Deficiency 

(vitamin D 

<20ng/ml) 

Insufficiency 

(vitamin D <20- 

30ng/ml) 

Sufficiency 

(vitamin D 

>30ng/ml) 

BMI* (Kg/m2) 25.16(22-28) 26.67(25-28.5) 25.41(21.5-28) 

Vitamin D(ng/ml) 10(8-12.7) 23(21.3-24.8) 41(36-50.3) 

Calcium(mg/dl) 9.26(9-9.7) 9.48(9.2-9.5) 9.33(9.1-9.8) 

Phosphorous(mg/dl) 3.1 (2.7- 4.2) 3.23 (3.1-4.7)  3.41( 2.9-4 .1) 

Alkaline Phosphtase(IU/l) 96 (75-106) 88 (78-104) 85 (70-110) 

*BMI-Body mass index 

Figure 1- Male and female patient distribution of VDD. 
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Figure 2- Age distribution of Vit D deficiency 

  


