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Abstract: 
Introduction: The initial role of vitamin D-3 is the mineralization of bone by regulating osteoblast activity and 

facilitating the absorption of calcium and phosphorus from the intestines and calcium from the kidneys 

.Therefore vitamin D deficiency results osteomalacia in adults. Additionally, recent epidemiological studies 

have linked vitamin D deficiency to cardiovascular disease, dyslipidemias, diabetes mellitus, cancers, and auto 

immune diseases.  

Objective: The aim of this paper was to determine the vitamin D-3 status of adult patients attended at the 

department of Orthopedics in a tertiary care hospital.  

Methods: This was a descriptive type of cross-sectional study conducted at the department of Orthopedic in 

Central Police Hospital (CPH), Dhaka, Bangladesh during December, 2023 to May, 2024. A total of 100 adult 

orthopedic patients who were treated under the department of orthopedic with multidisciplinary orthopedic 

health issues aged 18 years and above were enrolled in this study. The collected data were analyzed using 

Statistical Package for Social Sciences (SPSS) software, version 23.0.  

Results: A total of 100 adult orthopedic patients were enrolled in this study. The mean age of the patients was 

41.49±12.67 years.  The majority of the patients were female 57(57%). The most frequent 96(96%) patients 

were from urban area. The most frequent orthopedic clinical presentation with the patients was observed low 

back pain (LBP) 42(42%). Among the patients, the most frequent 57(57%) were observed vitamin D-3 deficient, 

23(23%) insufficient and 20(20%) sufficient. The most prevalent vitamin D-3 deficient age group was (28-37) 

years which includes 18(18%) of the deficient cases.  The association between age, gender, residence and 

exposure to sunlight and vitamin D-3 status of the study patients was not observed statistically significant 

(P>0.05).  

Conclusion: This study investigated that 57(57%) patients were vitamin D-3 deficient, 23(23%) patients were 

insufficient and 20(20%) patients were sufficient. This study also investigated that among the orthopedic 

patients, the females are more vitamin D-3 deficient 35(35%) than the males (22%). Therefore, the deficient and 

insufficient patients immediately need to have vitamin D-3 supplementation to ensure quick recover from 

orthopedic health issue and healthy life.   
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I. INTRODUCTION 
The initial role of vitamin D-3 is the mineralization of bone by regulating osteoblast activity and 

facilitating the absorption of calcium and phosphorus from the intestines and calcium from the kidneys 

[1].Therefore vitamin D deficiency results osteomalacia in adults [2]. Additionally, recent epidemiological 

studies have linked vitamin D deficiency to cardiovascular disease, dyslipidemias, diabetes mellitus, cancers, 

and auto immune diseases [3-7].,although causality has not yet been established. Thus, vitamin D deficiency 

effects not only musculoskeletal health, but potentially a wide range of acute and chronic medical conditions. It 

is therefore important to recognize and treat vitamin D deficiency promptly and effectively [8].  The major 

source of vitamin D for most human is exposure to sunlight. With exposure to ultraviolet (UV) radiation, 

vitamin D3 is synthesized in human skin via the photoisomerization of 7-dehydrocholesterol (7DHC) which 
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ultimately produces previtamin D3 [9]. Exposure to the amount of sunlight that causes a slight pinkness of the 

skin after 24 hours (1MED) is equivalent to ingesting approximately 20,000 IU of vitamin D [10]. Very few 

foods naturally contain vitamin D such as salmon, sardines, Tuna, Mackerel, shitake mushroom, hardboiled egg 

and foods that are fortified with vitamin D as like milk, cereal, orange juice, yogurt, and margarine. But those 

are inadequate to satisfy the requirement of vitamin D among children and adult [11].The American Academy of 

Pediatrics (AAP) and the Institute of Medicine (IOM), defines vitamin D deficiency, as a serum 25 -

hydroxyvitamin D level of < 20 ng/ml [12]. Vitamin D deficiency causes rickets among children although 

rickets represents only the tip of the vitamin D deficiency iceberg. The vitamin D receptor is distributed in the 

osteoblasts, small intestine, and colon, activated T and B lymphocytes, b islet cells, mononuclear cells and most 

other organs in the human body including the brain, heart, skin, gonads, prostate, and breast [13]. In recent 

years, there has been lots of study regarding the influence of vitamin D on extra skeletal health, besides skeletal 

health. Hypovitaminosis D may be associated with diabetes mellitus [14] cancers, autoimmune diseases 

infectious diseases, multiple sclerosis and other cardiovascular diseases [15, 16].  In recent years, there has been 

lots of study regarding the influence of vitamin D on extra skeletal health, besides skeletal health. 

Hypovitaminosis D may be associated with diabetes mellitus, cancers, autoimmune diseases, infectious diseases, 

multiple sclerosis and other cardiovascular diseases [17]. Nowadays, vitamin D deficiency is a silent and 

neglected global public health issue. Almost one billion people in the world suffer from vitamin D deficiency or 

insufficiency [18]. There is a misconception that vitamin D deficiency is prevalent only in western countries, but 

in practical field it is totally reverse. Previously, it was assumed that hypovitaminosis D is less frequent in 

tropical countries, as cutaneous vitamin D synthesis is stimulated by exposure to sun. But, surprisingly 80% of 

the apparently healthy population is deficient in vitamin D. However, Vitamin D deficiency is currently 

recognized as a worldwide epidemic and its potential health implications have become the subject of significant 

interest and controversy. The aim of this paper was to determine the vitamin D-3 status of adult patients 

attended at the department of Orthopedics in a tertiary care hospital. 

 

II. OBJECTIVES 
 General Objective 

 To determine vitamin D-3 status of the patients treated under the department of orthopedic with 

multidisciplinary orthopedic health issues. 

  

Specific Objectives  

 To identify the socio-demographic characteristics of orthopedic patients treated under the department of 

orthopedic with multidisciplinary orthopedic health issues. 

 To know the clinical diagnosis status of the study patients. 

 To observe the overall vitamin D-3 status of the study patients. 

 To determine vitamin D-3 status of the study patients according to their socio-demographic characteristics. 

 

III. METHODOLOGY 
This was a descriptive type of cross-sectional study conducted at the department of Orthopedic in 

Central Police Hospital (CPH), Dhaka, Bangladesh during December, 2023 to May, 2024. The purpose, benefits 

and risks of this study were disclosed to the patients in local language. Then written informed consent was 

obtained from the patients. A purposive consecutive sampling technique was used and a total of 100 adult 

orthopedic patients who were treated under the department of orthopedic with multidisciplinary orthopedic 

health issues aged 18 years and above were enrolled in this study. Blood samples for laboratory measurements 

of serum 25 (OH) D were collected on patients' participation (4 ml), which were immediately transferred to the 

endocrinology laboratory. Serum 25 (OH) D was measured using a radioimmunoassay kit technique using the 

12 well gamma Counter machine (STRATEC, Birkenfeld, Germany). Till the samples were not processed, they 

were stored at-20°C temperature after separating the serum. Vitamin D-3 deficiency was defined as values (<20 

ng/mL), and followed by insufficiency (20-30 ng/mL), sufficiency (30-100 ng/mL) and toxicity (>100ng/mL) 

[12]. The data were collected through a Case Record Form (CRF). The collected data were cleaned, edited and 

entered into computer for analysis. The data were analyzed using Statistical Package for Social Sciences (SPSS) 

software, version 23.0. Descriptive statistical analysis were performed to determine the demographic 

characteristics of the study patients. Then Chi-square tests were performed to determine the association of 

vitamin D-3 level according to demographic characteristics of the study patients where P>0.05 considered as the 

level of significance.  The results were presented as frequency and percentage in tables and charts. The inclusion 

and exclusion criteria of this study were as follows. 
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Inclusion criteria  

  

1. Age  : 18 years and above 

2. Able to participate in the study 

3. Willing to participate in the study 

  

Exclusion criteria 

 

1. Age: Below 18 years 

2. Critically ill 

3. Unwilling to participate in the study  

 

 

IV. RESULTS  
 

Table-1: Baseline characteristics of the study patients (n=100). 

 

Age Category (years) Frequency Percent 

18-27 15 15 

28-37 28 28 

38-47 25 25 

48-57 20 20 

58-67 9 9 

68-77 3 3 

Total 100 100 

Mean age(years) 41.49±12.67  

Median 50.5  

Mode 37  

Range 51  

Gender Distribution   

Male 43 43 

Female 57 57 

Total 100 100 

Residence Distribution   

Urban 96 96 

Rural 4 4 

Total 100 100 

Setting of the patients   

In patients enrolled 15 15 

OPD Patients enrolled 85 85 

Daily exposed to sunlight (hour/day)   

<1 hour 66 66 

>1hour 34 34 

Total 100 100 

 

Table 1 shows the distribution of baseline characteristics of the study. Among the study patients, the majority 

28(28%) patients belonged to the group (28-37) years and followed 25(25%), (38-47) years, 20(20%), (48-57) 

years, 15(15%), (18-27) years and 9(9%), (58-67) years and 3(3%), (68-77) years. The mean age of the patients 

was 41.49±12.67 years and followed median 40.5 years and mode 37 years.   The most frequent 57(57%) 

patients were female and 43(43%) were male. The maximum 96(96%) patients were from urban area and 4(4%) 
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patients were from rural area of Bangladesh. The maximum 85(85%) setting of the patients were OPD and 

15(15%) were in patients. The maximum 66(66%) patients exposed to sunlight (<1hour) and 34(34%) patients 

exposed to sunlight (>1hour) per day. 

 

 
Fig-1:  Distribution of age category of the study patients (n=100) 

 

 
Fig-2: Gender distribution of the study patients (n=100). 

 

Table-2:  Distribution of clinical presentation observed with the study patients (n=100). 

 

Clinical presentation Frequency Percent 

Low back pain (LBP) 42 42 

Radial head fracture 4 4 

Non- union  left  tibia with  illizarov ring in situ 10 10 

Osteoarthritis knee (Unilateral) 9 9 

Osteoarthritis knee  (Bilateral) 11 11 

Ankle joint pain 3 3 

Low back pain with prolapse lumbar intervertebral disc (PLID) 17 17 

Anterior cruciate ligament (ACL) injury 2 2 

Wrist joint pain 2 2 

Total 100 100 

 

15 

15 

28 

28 

25 

25 

20 

20 

9 

9 

3 

3 

100 

100 

0 20 40 60 80 100 120

Frequency

Percent

Age Category 

Total 68-77 58-67 48-57 38-47 28-37 18-27

Male, 43% 

Female, 57% 

GENDER DISTRIBUTION 



Vitamin D-3 Status of the Adult Patients Treated under the Department of Orthopedic in a .. 

DOI: 10.9790/0853-2306026370                                 www.iosrjournals.org                                             67 | Page  

Table 2 shows the distribution of clinical presentation observed with the study patients. Among the study 

patients, the most frequent  42(42%) parents  suffered  from low back pain (LBP) and followed  4(4%)  radial 

head fracture, 10 (10%) non- union  left  tibia with  illizarov ring in situ, 9(9%) osteoarthritis knee (unilateral), 

11(11%) osteoarthritis knee  (bilateral)3(3%) ankle joint pain, 17(17%) low back pain with prolapse lumbar 

intervertebral disc (PLID),2(2%) anterior cruciate ligament (ACL) injury and 2(2%) wrist joint pain. 

 

 
Fig-3: Distribution of clinical presentation (n=100). 

 

Table-3: Distribution of observed vitamin D-3 status of the study patients (n=100). 

 

Variation of Vitamin D-3  status Frequency Percent 

 1-20 ng/mL (Deficiency) 57 57 

       20-30 ng/mL  (Insufficiency)                           23 23 

     30-100 ng/mL(Sufficiency) 20 20 

            >100 ng/mL (Toxicity) 0 0 

Total 100 100 

Mean vitamin D-3 level(ng/mL) 21.96 ±12.57  

 

Table 3 shows the distribution of observed vitamin D-3 status of the study patients. The most frequent 57(57%) 

patients were observed to be vitamin D-3 deficiency (1-20 ng/mL) and followed 23(23%) insufficiency (20-30 

ng/mL), and 20(20%) sufficiency (30-100 ng/mL). Mean vitamin D-3 level was observed   21.96 ±12.57 ng/mL. 

 

 
Fig-4: Distribution of vitamin D-3 status of the study patients (n=100). 
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Table-4:  Distribution of observed vitamin D-3 status by age category the study patients (n=100). 

 

Age  

Category9years) 

1-20 ng/mL 

Deficiency 

N(%) 

20-30 ng/mL 

Insufficiency 

N(%) 

30-100 ng/mL 

Sufficiency 

N(%) 

 >100 ng/mL 

     Toxicity 

        (N%) 

Total 

 N(%) 

p-value 

18-27 10(10) 2(2) 3(3) 0(0) 15(15)  

 

 

0.348 

28-37 18(18) 5(5) 5(5) 0(0) 28(28) 

38-47 15(15) 5(5) 5(5) 0(0) 25(25) 

48-57 11(11) 7(7) 2(2) 0(0) 20(20) 

58-67 3(3) 393) 3(3) 0(0) 9(9) 

68-77 0(0) 1(1) 2(2) 0(0) 3(3) 

Total 57(57%) 23(23) 20(20) 0(0) 100(100) 

 

Table-4 shows the distribution of vitamin D-3 level by age category of the study patients.  The most frequent 

vitamin D-3 deficiency age group was observed (28-37) years which includes 18(18%) patients followed (48-

57) years 7(7%) insufficiency, (38-47) years 5(5%) sufficiency. The relation between age category and vitamin 

D-3 level of the study patients was not statistically significant (P>0.05). 

  

Table-5:  Distribution of observed vitamin D-3 status by gender category of the study patients (n=100). 

 

 

Gender  

Vitamin D-3 Status Total 

N(%) 

p-value 

1-20ng/mL 

Deficiency 

N(%) 

20-30 ng/mL 

Insufficiency 

N(%) 

30-10ng/mL 

Sufficiency 

N(%) 

>100 ng/mL 

    Toxicity 

       N(%) 

Male 22(22) 13913) 8(8) 0(0) 43(43)    

0.268 Female 35935) 10(10) 12(12) 0(0) 57(57) 

Total 57(57) 23(23) 20920) 090) 100(100) 

 

Table 5 shows the distribution of observed vitamin D-3 status by gender category of the study patients. Among 

the male adults, the distribution of vitamin D-3 level was being observed 22(22%) deficiency, 13(13%) 

insufficiency and 8(8%) sufficiency while among the female adults, the distribution of vitamin D-3 level was 

being observed 35(35%) deficiency, 10(10%) insufficiency and 12(12%) sufficiency and no toxicity was 

observed both in male and female adults. The relation between gender category and vitamin D-3 level of the 

study patients was not statistically significant (P>0.05). 

 

Table-6:  Distribution of observed vitamin D-3 status by residence category of the study patients (n=100). 

 

 

Residence 

Vitamin D-3 Status Total 

N(%) 

p-value 

1-20 ng/mL 

Deficiency 

N(%) 

20-30 ng/mL 

Insufficiency 

        N(%) 

30-100 ng/mL 

Sufficiency  

         N(%) 

>100 ng/mL 

Toxicity 

       N(%) 

Urban 55(55%) 23(23) 18(18) 0(0) 96(96) 0.238 

Rural 2(2) 0(0) 2(2) 0(0) 4(4) 

Total 57(57) 23(23) 20(20) 0(0) 100(100) 

 

Table 6 shows the distribution of observed vitamin D-3 status by residence category of the study patients. 

Among urban study patients vitamin D-3 status  were being observed 55(55%) deficiency, 23(23%) 

insufficiency and 18(18%) sufficiency while in rural study patients, vitamin D-3 level status were being 

observed 2(2%) deficiency, 0(0%) insufficiency, 2(2%) sufficiency and no toxicity was observed. The relation 

between residence category and vitamin D-3 level of the study patients was not statistically significant (P>0.05). 
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Table-7:  Distribution of observed vitamin D-3 status by exposure to sunlight category of the study patients 

(n=100). 

  

Sunlight 

exposure 

Vitamin D-3 Status Total 

N(%) 

P-value 

1-20 ng/mL 

Deficiency 

N(%) 

20-30 ng/ml 

Insufficiency 

N(%) 

30-100 ng/ml 

Sufficiency 

N(%) 

>100 ng/mL 

Toxicity 

N(%) 

<1 hour 37(37) 15(15) 14(14) 0(0) 66(66) 0.914 

>1 hour 20(20) 8(8) 6(6) 0(0) 34(34) 

   Total 57(57) 23(23) 20(20) 0(0) 100(100) 

 

Table 7 shows the   distribution of observed vitamin D-3 status by exposure to sunlight category of the study 

patients,. The patients who exposed to sun light (<1hour) being observed to be   37(37%) deficiency, 15(15%) 

insufficiency and 14(14%) sufficiency while the patients who exposed to sunlight (>1hour) being observed to be 

20(20%) deficiency, 8(8%) insufficiency and 6(6%) sufficiency and no toxicity was observed. The relation 

between exposure to sunlight   category and vitamin D-3 level of the study patients was not statistically 

significant (P>0.05). 

 

V. DISCUSSION 
This study observed that   the most frequent age  group of the study patients was  (28-37) years which 

includes 28(28%) of the study patients and the mean age of the patients was 41.49±12.67 years with a median of 

40.5 years and mode 37 years. The majority of the patients were female 57(57%) and majority of the patients’ 

residence was urban area 96 (96%). The majority of the patients were from urban area 96(96%). The maximum 

66(66%) patients exposed to sunlight (<1hour) and 34(34%) patients exposed to sunlight (>1hour) per day. 

These baseline characteristics of this present study are almost similar to another study conducted in 

Bangabandhu Sheikh Mujib Medical University (BSMMU) by Yadav A et al (2022). They observed the mean 

age of the patients was 37.57±12.23 years and male patients were 51.5% and female patients were 48.5%. The 

majority of the patients were from urban area 74.6%. Inadequate sunlight exposure was found 81.5% and 

adequate sunlight exposure was found 18.5 %( n=130) [19]. This present study observed  the most frequent  

42(42%) parents  suffered  from low back pain (LBP) and followed  4(4%)  radial head fracture, 10 (10%) non- 

union  left  tibia with  illizarov ring in situ, 9(9%) osteoarthritis knee (unilateral), 11(11%) osteoarthritis knee  

(bilateral)3(3%) ankle joint pain, 17(17%) low back pain with prolapse lumbar intervertebral disc (PLID),2(2%) 

anterior cruciate ligament (ACL) injury and 2(2%) wrist joint pain. Another study on vitamin D-3 status under 

orthopedic department reported the patients were screened as trauma, spine arthroplasty, fragility fracture, 

osteoporosis and nonunion [20]. This current study found that the most frequent 57(57%) patients had vitamin 

D-3 deficiency, 23(23%) had insufficiency, and 20(20%) sufficiency and mean vitamin D-3 level of the patients 

was 21.96 ±12.57 ng/mL. These findings of this present study are persistent with some other studies [21-

23].This  current study found that the most frequent vitamin D-3 deficiency age group was observed (28-37) 

years which includes 18(18%) patients followed (48-57) years 7(7%) insufficiency, (38-47) years 5(5%) 

sufficiency. Another study found variations in 25-OH-D levels were seen among the different age groups of the 

patients. Within the study population, the median value of 25-OH-D level in the group of patients 30 years and 

younger , in the 31–50 age group  it was 19.20 ng/mL, in the 51–69 age group  it was 18.00 ng/mL, and in the 

70 years old and older age group  it was 17.00 ng/mL.[24]. This present study found that  the distribution of 

vitamin D-3 status among the male patients were 22(22%) deficiency, 13(13%) insufficiency and 8(8%) 

sufficiency while among the female patients were 35(35%) deficiency, 10(10%) insufficiency and 12(12%) 

sufficiency. These findings of this study prevailed that female dominant in vitamin D-3 deficient cases. This 

may be caused due to their limited exposure to the sunlight and limited habits of taking vitamin D-3 contained 

foods than that of their counterpart. This study also prevailed that the most frequent vitamin D-3 deficient cases 

55(55%) urban population. This may be happened due to sedentary life style of the urban population. This study 

further observed that the study population who exposed to sunlight <1 hour/day were the most vitamin D-3 

deficient 37(37%) whereas who exposed to sunlight >1 hour/day comparably less vitamin D-3 deficient 

20(20%). Similar observation was also found in some other studies [25-27].Finally, the association between age, 

gender, residence and exposed to sunlight and vitamin D-3 status was not observed statistically significant in 

this present study may be due to limited sample size or other issues (P>0.05). 
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VI. CONCLUSION 
This study investigated that 57(57%) patients were vitamin D-3 deficient, 23(23%) patients were 

insufficient and 20(20%) patients were sufficient. This study also investigated that among the orthopedic 

patients, the females are more vitamin D-3 deficient 35(35%) than the males (22%). Therefore, the deficient and 

insufficient patients immediately need to have vitamin D-3 supplementation to ensure quick recover from 

orthopedic health issue and healthy life.   

 

LIMITATIONS OF THE STUDY 

This was a single center study over a short study period with a purposive limited sample size. Therefore, the 

results of this study may not represent the whole country. 

 

RECOMMENDATIONS 

To justify the results of this study, a multicenter study is recommended with an adequate sample size over a long 

study period on a national scale. 

Conflict of interest: None declared 

Funding: Self 

 

REFERENCES 
[1]. Holick MF. Vitamin D deficiency. N Engl J Med. 2007; 357:266-281.  
[2]. Misra M, Pacaud D, Petryk A, Collett-Solberg PF, Kappy M. Vitamin D deficiency in children and its management: review of 

current knowledge and recommendations. Pediatrics. 2008; 122:398-417.  

[3]. Al Mheid I, Quyyumi AA. Vitamin D and cardiovascular disease: controversy unresolved. J Am Coll Cardiol. 2017;70:89-100.  
[4]. Manson JE, Cook NR, Lee I-M, et al. Vitamin D supplements and prevention of cancer and cardiovascular disease. N Engl J Med. 

2019;380:33-44.  

[5]. Faridi KF, Zhao D, Martin SS, et al. Serum vitamin D and change in lipid levels over 5 years: the atherosclerosis risk in 
communities study. Nutrition. 2017;38:85-93.  

[6]. Birken CS, Lebovic G, Anderson LN, et al. Association between vitamin D and circulating lipids in early childhood. PLoS One. 

2015;10:e0131938.  
[7]. Hyppönen E, Läärä E, Reunanen A, Järvelin MR, Vianen SM. Intake of vitamin D and risk of type 1 diabetes: a birth-cohort study. 

Lancet. 2001;358:1500-1503.  

[8]. Pittas AG, Dawson-Hughes B, Sheehan P, et al. Vitamin D supplementation and prevention of type 2 diabetes. N Engl J Med. 

2019;381:520-530 

[9]. Webb, A.R. (2006) Who, What, Where and When-Influences on Cutaneous Vitamin D Synthesis. Progress in Biophysics and 

Molecular Biology, 92, 17-25.  
[10]. Holick, M.F. (2010) Vitamin D: Extra Skeletal Health. Endocrinology and Metabolism Clinics of North America, 39, 381-400.  

[11]. Holick, M.F. and Chen, T.C. (2008) Vitamin D Deficiency: A Worldwide Problem with Health Consequences. The American 

Journal of Clinical Nutrition, 87, 1080S-1086S. 
[12]. Andrews L, Phlegar K, Baatz JE, Ebeling MD, Shary JR, Gregoski MJ, Howard CR, Hollis BW, Wagner CL. Comparison of infant 

bone mineral content and density after infant daily oral vit D 400 IU supplementation versus nursing mother oral 6,400 IU 

supplementation: a randomized controlled lactation study. Breastfeeding Medicine. 2022 Jun 1; 17(6):493-500. 
[13]. .Misra, M., Pacaud, D., Petryk, A., Collett-Solberg, P.F. and Kappy, M. (2008) Vitamin D Deficiency in Children and Its 

Management: Review of Current Knowledge and Recommendations. Pediatrics, 122, 398-417.  

[14]. Pittas, A.G., Lau, J., Hu, F.B. and Dawson-Hughes, B. (2007) The Role of Vitamin D and Calcium in Type 2 Diabetes. A 
Systematic Review and Meta-Analysis. The Journal of Clinical Endocrinology and Metabolism, 92, 2017-2029.  

[15]. Cannell, J.J., Vieth, R., Umhau, J.C., Holick, M.F., Grant, W.B., et al. (2006) Epidemic Influenza and Vitamin D. Epidemiology 

and Infection, 134, 1129-1140.    
[16]. Munger,K.L.,Zhang,S.M.,O’Reilly,E.,Hernan,M.A.,Olek,M.J.,etal.(2004)VitaminDIntakeandIncidenceofMultipleSclerosis.Neurolo

gy, 62, 60-65. 

[17]. Wang, T.J., Pencina, M.J., Booth, S.L., Jacques, P.F., Ingelsson, E., et al. (2008) Vitamin D Deficiency and Risk of Cardiovascular 

Disease. Circulation, 117, 503-511.  

[18]. 18 Holick, M.F. (2007) Vitamin D Deficiency. The New England Journal of Medicine, 357, 266-281. 

[19]. Yadav A, Selim S, Haq T, Shah AK, Shahed-Morshed M, Ghani MH, Hasanat MA, Fariduddin M. Vitamin D Level in Healthy 
Bangladeshi Adults-A Pilot Study. JOM. 2022 Jul 1;23(2), 139-145. 

[20]. Tran EY, Uhl RL, Rosenbaum AJ. Vitamin D in orthopaedics. JBJS reviews. 2017 Aug 1;5(8):16-84. 

[21]. Michelson JD, Charlson MD, Vitamin D. Status in an Elective Orthopedic Surgical Population. Foot Ankle Int 2016;37:186-91. 
[22]. Maier GS, Jakobs P, Roth KE, et al. Is there an epidemic vitamin D deficiency in German orthopaedic patients? Clin Orthop Relat 

Res 2013;471:3029-35. 

[23]. Nurmi I, Kaukonen JP, Lüthje P, et al. Half of the patients with an acute hip fracture suffer from hypovitaminosis D: a prospective 
study in southeastern Finland. Osteoporos Int 2005;16:2018-24. 

[24]. Mamilos, A.; Matzaroglou, C.; Maier, G.S.; Zawy Alsofy, S.; Drees, P.; Kafchitsas, K. Vitamin D Deficiency in Orthopedic 
Patients in Different Latitudes—First Study Comparing German and Greek Populations. Osteology 2023, 3, 11-20. 

[25]. Smith, N.; Sievert, L.L.; Muttukrishna, S.; Begum, K.; Murphy, L.; Sharmeen, T.; Gunu, R.; Chowdhury, O.; Bentley, G.R. 

Mismatch: A comparative study of vitamin D status in British-Bangladeshi migrants. Evol. Med. Public Health 2021, 9, 164–173. 
[26]. Schilling, S. Epidemic vitamin D deficiency among patients in an elderly care rehabilitation facility. Dtsch. Arztebl. Int. 2012, 109, 

33–38.  

[27]. Moon, A.S.; Boudreau, S.; Mussell, E.; He, J.K.; Brabston, E.W.; Ponce, B.A.; Momaya, A.M. Current concepts in vitamin D and 

orthopaedic surgery. Orthop. Traumatol. Surg. Res. OTSR 2019, 105, 375–382.  


