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Abstract 

Background: The objective of the study was to evaluate the correlation of vitamin D status with thyroid in north Gujarat, 

Indian population. This is because to give deep understanding for depiction of the vitamin D status with thyroid among north 

Gujarat Indians.  

Methods: This study is retrospective in which data of subjects (>18 years) who undergone thyroid and 25(OH)D test at various 

study sites across the north Gujarat in India. Primary study variables were proportion of subjects with Vitamin D 

(25(Hydroxy)D) Total (Deficiency (<30 ng/ml), Sufficiency (30-100 ng/ml)) and in thyroid (T3, T4 and TSH). 

Results: Data from 1109 subjects (mean SD) age: 46.97 (13.39 years) was considered for the analysis of this study. A total of 

941 (84.9%) subjects had Vitamin D level <30 ng/ml. Prevalence of vitamin D level of <30 ng/ml was found marginally higher 

in males (85.78%) than females (83.81%). The incidence of vitamin D level <30 ng/ml was highest in the age group of 21 – 

40 (87.17%) years, followed by > 60 (86.34%) years and 41 – 60 (82.57%) years. For thyroid profile 1000 (90.2%) subjects 

had within the stated values while 109 (9.8%) subjects had low or more than the stated values. Hence 1000 (90.2%) subjects 

are normal and 109 (9.8%) subjects are abnormal thyroid profile. 

Conclusions: This study shows a high prevalence of Vitamin D deficiency in the Indian population of north Gujarat irrespective 

of age and sex. This study found that the developing thyroid dysfunction with deficient and sufficient levels of vitamin D. 

These identified deficient of Vitamin D represent part of a bigger concern which need for optimal public health action.  
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Introduction 

Vitamin D is a fat-soluble vitamin that plays a vital role in human physiology 

[1]. Vitamin D has essential roles in the metabolism of calcium and 

phosphorus, that are required for normal mineralization of bone, muscle 

contraction, nerve conduction, and general cellular function in all the body 

cells [1,2]. It is also found to be important for immune function, 

inflammation, cell proliferation, and differentiation [3,4]. The uniqueness of 

Vitamin D lies in the fact that not only it can be ingested in the diet as 

Cholecalciferol (Vitamin D3) or Ergocalciferol (Vitamin D2), but can also 

be synthesized in the skin through adequate sunlight exposure [5]. 

The dominant source of Vitamin D in humans is the endogenous production 

of Vitamin D3 in the skin following exposure to ultraviolet-B (UVB) (290-

320 nm) radiation from sunlight [6]. But, despite the dual mechanisms of 

attainment (diet and sunlight), Vitamin D deficiency is very common 

globally, with a significant geographical variation [5]. Asians, particularly 

people in south Asia and the middle east region, are reported to have a poor 

Vitamin D status despite adequate sunshine in their regions [5,7]. 

Circulating 25-hydroxy Vitamin D {25(OH)D} is considered the best 

determinant of Vitamin D status in an individual. The Vitamin D levels are 

categorized as deficient when 25(OH)D is <20 ng/ml, insufficient when ≥20-
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29 ng/ml and sufficient when ≥30 ng/ml [8]. Vitamin D deficiency has 

recently been recognized as a widespread global disorder and common in 

metropolitan cities of the world and India [9,10]. Particularly prevalent 

among elderly people, it is estimated that 1 billion people globally have 

vitamin D deficiency or insufficiency [11].  

Although India is located between 8.4° and 37.6° north latitude and the 

majority of the Indian population is exposed to sufficient sunlight throughout 

the year, the prevalence of vitamin D deficiency in the Indian population 

ranges from 34.5% to 99%; with community-based and hospital-based 

Indian studies reporting a prevalence ranging from 34.5% to 94% and 37% 

to 99%, respectively [9,12-33]. 

Vitamin D deficiency results in a variety of skeletal and extra-skeletal 

manifestations [1]. Recently vitamin D deficiency has also shown to be 

associated with colorectal cancer, diabetes mellitus, infection, multiple 

sclerosis, cardiovascular disease, breast cancer, autoimmunity and allergy, 

depression, and postural instability [5]. Although these associations have 

been identified mostly in observational studies which may be subject to many 

interpretations, the lack of randomized controlled study data in these areas 

does not negate these causative relationships [5]. Additionally, an increasing 

number of studies have suggested that vitamin D may influence other 

important health outcomes in infants, children, and pregnant and lactating 

women [2]. Owing to its wide-ranging impact on health, the epidemic of 

vitamin D deficiency in India is likely to significantly contribute to the 

enormous burden on the healthcare system [8]. However, in a large country 

like India covering several latitudes, ethnicities, cultures, traditions, and 

attitudes, the current data on Vitamin D status is inadequate and classified in 

different ways, making interpretation difficult [17-21]. At present, there is 

no north Gujarat, India data depicting the extent of Vitamin D deficiency 

among India. The objective of the present retrospective study was to evaluate 

the Vitamin D levels in the north Gujarat Indian, in order to provide a 

comprehensive picture of the Vitamin D status among north Gujarat Indians. 

The thyroid gland is a small organ that’s located in the front of the neck, 

wrapped around the windpipe (trachea). It’s shaped like a butterfly, smaller 

in the middle with two wide wings that extend around the side of throat. The 

thyroid is a gland, where it creates and release substances that help the body 

do a specific thing. Thyroid gland makes hormones that help and control 

many vital functions of body [13]. 

Thyroid has an important job to do within body — releasing and controlling 

thyroid hormones that control metabolism. Metabolism is a process where 

the food taken into body is transformed into energy. This energy is used 

throughout entire body to keep many of body’s systems working correctly. 

Think of metabolism as a generator. It takes in raw energy and uses it to 

power something bigger [14].  

The thyroid controls metabolism with a few specific hormones — T4 

(thyroxine, contains four iodide atoms) and T3 (triiodothyronine, contains 

three iodide atoms). These two hormones are created by the thyroid and they 

tell the body’s cells how much energy to use. When your thyroid works 

properly, it will maintain the right number of hormones to keep your 

metabolism working at the right rate. As the hormones are used, the thyroid 

creates replacements [15,16]. 

For the most part, the symptoms of thyroid disease can be divided into two 

groups — those related to having too much thyroid hormone 

(hyperthyroidism) and those related to having too little thyroid hormone 

(hypothyroidism) [13-16]. 

Symptoms of an overactive thyroid (hyperthyroidism) can include: 

[15,16].  

Experiencing anxiety, irritability and nervousness. 

Having trouble sleeping. 

Losing weight. 

Having an enlarged thyroid gland or a goiter. 

Having muscle weakness and tremors. 

Experiencing irregular menstrual periods or having your menstrual cycle 

stop. 

Feeling sensitive to heat. 

Having vision problems or eye irritation. 

Symptoms of an underactive thyroid (hypothyroidism) can include: 

Feeling tired (fatigue). 

Gaining weight. 

Experiencing forgetfulness. 

Having frequent and heavy menstrual periods. 

Having dry and coarse hair. 

Having a hoarse voice. 

Experiencing an intolerance to cold temperatures. 

Several studies have reported low serum levels of vitamin D in hypothyroid 

patients which in turn may lead to some musculoskeletal complaints in 

patients [15, 37].  

There are two mechanisms that may explain why serum levels of vitamin D 

is low in hypothyroid patients; one is that the low levels of vitamin D may 

be due to poor absorption of vitamin D from the intestine and the other is the 

body of patients may not activate vitamin D properly [16, 27-30].  

Methods 

Study design and population 

In this retrospective study data were collected from the pre-decided study 

sites, records of subjects who underwent 25(OH)D and thyroid (T3, T4 and 

TSH) testing across north Gujarat in India, between January 2021 and March 

2022. 

Data of subjects above 18 years of age, having valid records, was considered 

for this retrospective analysis. Subject records having incomplete 

information were excluded. The data was collected from different study sites 

in which all 25(OH)D and thyroid (T3, T4 and TSH) tests were done at same 

processing laboratory (Thyrocare technologies Limited, Mumbai, India). 

The laboratory data included subjects’ demographic details (sex, age etc) and 

results of serum 25(OH)D and thyroid function profile (T3, T4, TSH) tests. 

The study was conducted in conformity with the principles of the declaration 

of international council for harmonization-good clinical practices (ICH-

GCP) guidelines, Indian council of medical research, Indian GCP guidelines, 

and as per the approved protocol. The approval from the independent ethics 

committee was taken for the study. Since this was a retrospective data 

collection study, informed consent was not required. Patient confidentiality 

was maintained during the data entry and analysis process. 

Assessments 

Vitamin D status in north Gujarat Indian population was categorized as 

Vitamin D deficiency: (25(OH)D) <30 ng/ml,Vitamin D sufficiency: 

25(OH)D > 30 ng/ml and If any one, more than one or all of Thyroid profile 

parameter/s is/are abnormal {low or high than normal value stated in case 

record form (CRF) T3: 58 - 159 ng/dl, T4: 4.5-12 µg/dl, TSH: 0.35 - 4.94 

µIU/ml} it will be considered thyroid dysfunction/abnormality as per study 

protocol working definition. 

Study variables 

The primary study variables were the proportion of subjects with vitamin D 

deficiency and thyroid abnormality. The secondary study variables included 

proportion of subjects categorized with vitamin D deficiency and thyroid 
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abnormality on the basis of sex, age groups (21-40, 41-60 and >60 years) 

along with further bifurcation of sex and age group prevalence. 

Statistical analysis 

Qualitative (categorical) and quantitative (continuous) variables are 

presented using descriptive statistics. Qualitative variables were evaluated 

by the chi-square to assess the relationships between variables in the study 

population, and the corresponding p value is presented. Data were analyzed 

using SPSS® statistics software, version 20. 

Ethical approval 

Data analysis was initiated after approval from independent ethics 

committee. 

Results  

Out of 1109, 941 (84.9%) subjects had vitamin D level of <30 ng/ml, while 

168 (15.1%) subjects had Vitamin D level (>30ng/ml). Out of 1109, 1000 

(90.2%) subjects had T3, T4, TSH and thyroid profile levels are within the 

stated values (T3: 58 - 159 ng/dl, T4: 4.5-12 µg/dl and TSH: 0.35 - 4.94 

µIU/ml) while 109 (9.8%) subjects had low or more than the stated values 

respectively hence 1000 (90.2%) subjects are normal and 109 (9.8%) 

subjects are abnormal thyroid profile.  

Vitamin D status in the north Gujarat Indian population overall and as per 

age-group is summarized in Table 1 and depicted in Figure 1. In the north 

Gujarat Indian population, the prevalence of Vitamin D level <30 ng/ml was 

higher in the age-group of 21 – 40 (87.17%) years, followed by > 60 

(86.34%) years and 41 – 60 (82.57%) years. 

Age groups (years) Total  21- 40  41– 60  >60  

Subjects 1109  382  522  205  

Vitamin d Status n % N % N % N % N % 

Deficiency 941 84.85 333 87.17 431 82.57 177 86.34 

Sufficiency 168 14.15 49 12.83 91 17.43 28 13.66 

Table 1: Vitamin D status in north Gujarat Indian population - age group distribution. 

 

Figure 1: Graphical representation of study population by age group. 

The prevalence of vitamin D level of <30 ng/ml was found marginally higher 

in males than females. Out of 584 males, 501 (85.78%) had Vitamin D 

deficiency (level <30 ng/ml) while just 83 (14.21%) had Vitamin D 

sufficiency (level >30 ng/ml). Similarly, out of 525 females, 440 (83.81%) 

had Vitamin D deficiency (level < 30 ng/ml) while just 85 (16.19%) had 

Vitamin D sufficiency (level >30 ng/ml).  Vitamin D status in the north 

Gujarat Indian population overall distribution as per sex is summarized in 

Table 2, Table 3 and depicted in Figure 2. 

Thryoid profile and its correlation with Vitamin D status in the north Gujarat 

Indian population is summarized in Table 4 and Table 5 as well depicted in 

Figure 3.  

Gender 
Frequency 

N 

Percent 

% 

Female 525 47.3 

Male 584 52.7 

Total 1109 100.0 

Table 2: Vitamin D status in north Gujarat Indian population - overall distribution as per sex. 

Vitamin D Status 
SEX 

Total 
F M 

Deficient N (%) 440 (83.81%) 501 (85.78%) 941 (84.85%) 

Sufficient N (%) 85 (16.19%) 83 (14.21%) 168 (15.15%) 

Total 525 584 1109 

Table 3: Vitamin D status in north Gujarat Indian population - overall distribution as per sex. 
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Figure 2: Graphical representation of study population by sex group. 

Thyroid profile Frequency Percent 

Abnormal 109 9.8 

normal 1000 90.2 

Total 1109 100.0 

Table 4: Thyroid status in north Gujarat Indian population 

VD 
Thyroid profile 

Total 
Abnormal Normal 

deficient 93 848 941 

sufficient 16 152 168 

Total 109 1000 1109 

Table: 5 Correlation of Vitamin D status with Thyroid profile. 

 

Figure 3: Graphical representation of Thryoid profile and its correlation with Vitamin D. 

Discussion 

The global prevalence of vitamin D deficiency/ insufficiency is increasing 

irrespective of age, gender, race, and geography, and India is no exception. 

The intent of the present retrospective study was to conduct a systematic 

evaluation of vitamin D status with thyroid in North Gujarat, Indians, in 

order to provide a comprehensive picture of the vitamin D status with thyroid 

among North Gujarat Indians. 

Data of 1109 North Gujarat Indian subjects (Male: Female-584:525) with the 

mean (SD) age of 46.97 (13.39) years, was considered for this retrospective 

analysis. Data revealed that in the North Gujarat Indian population, the 

prevalence of vitamin D level <30ng/ml and >30 ng/ml was 84.9% and 

15.1% respectively. The rate of vitamin D deficiency (<30 ng/ml) reported 

in this study is comparatively more or less similar reported in other studies, 

conducted amongst apparently healthy Indians [8,32]. Countrywide studies 

have reported vitamin D deficiency as high as 70%–100% in ostensibly 

healthy individuals [8]. A pan India study among healthcare professionals 

revealed that 94% of the subjects had vitamin D levels <30 ng/ml and 79% 

of the subjects were vitamin D deficient (<20 ng/ml) [34]. 

Vitamin D deficiency in adults was previously thought to be limited to older 

persons [43]. But the result of this retrospective analysis revealed that the 

prevalence of vitamin D level of <30 ng/ml was highest in the age-group of 

21 – 40 years (87.17%). Bone mineral density (BMD) studies in healthy 

Indians also showed that a significant proportion of younger Indians too are 

suffering from this silent disease [8]. In a study by Shivane et al, out of 1137 

patients in the age group of 25-35 years, 70% had vitamin D levels of 

<20ng/ml [41]. Likewise, in a study by Garg et al, 65.5% of females in the 

age group of <30 years were found to be vitamin D deficient [42]. Similarly, 

even healthy young soldiers with adequate consumption of calcium, 
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adequate sun exposure, and regular exercise regimen were found to be 

vitamin D deficient [8,29]. 

Out of 1109 North Gujarat Indian subjects (Male: Female - 584:525) with 

the mean (SD) age of 46.97 (13.39) years, was considered for this 

retrospective analysis. Data revealed that in the North Gujarat Indian 

population, 1000 (90.2%) of North Gujarat Indians had T3, T4, TSH level ( 

T3 58 - 159 ng/dl, T4 4.5-12 µg/dl and TSH 0.35 - 4.94 µIU/ml) are within 

the stated values while 109 (9.8%)  subjects had low or more than the stated 

values respectively hence 1000 (90.2%) subjects are having normal and  109 

(9.8%)  subjects are having abnormal thyroid profile. Further to see the 

correlation of vitamin D with Thyroid disorder/abnormality, this study 

revealed that Firstly, out of 1000 normal thyroid profile subjects, 848 are 

vitamin D deficient while 152 subjects are having vitamin D sufficiency. 

Secondly, out of 109 abnormal thyroid profile subjects, 93 are vitamin D 

deficient while 16 subjects are having vitamin D sufficiency. Chi square test 

is used to find the correlation between vitamin D and thyroid profile hence 

P value is obtained as 0.885 and P value shows that there is no correlation 

between vitamin D and thyroid profile in North Gujarat Indian. 

Few studies have been conducted in order to find any significant association 

between the levels of vitamin D and abnormal thyroid function and to 

determine whether vitamin D deficiency involves in the pathogenesis of 

abnormal thyroid function or rather a consequence of the disorder and those 

that yielded conflicting results. Holick MF showed the prevalence of vitamin 

D insufficiency in Hashimoto’s cases (92%) was significantly higher than 

that observed in healthy controls (63%, p < 0.0001) [47]. 

Byron Richards (2008) [48] studied the effect of Vitamin D deficiency on 

thyroid gland in experimental study; he reported that a lack of vitamin D 

contributed to the possibility of low thyroid hormones. Talaei et al. found 

that supplementation of 50,000 IU vitamin D to hypothyroid subject lowered 

TSH and parathormone levels without any significant effect over serum 

thyroxine (T3 and T4) levels [49]. In another scenario, Ucan et al. observed 

that a similar vitamin D oral supplementation to autoimmune Hashimoto’s 

thyroiditis subjects significantly improved thyroid status concurrent with a 

decrease in autoimmune antibodies and an increase in free T4 (fT4) levels 

[50]. 

Conclusion 

The global prevalence of vitamin D deficiency/ insufficiency is increasing 

irrespective of age, gender, race, and geography, and India is no exception. 

Despite the close link of Vitamin D with human health, Vitamin D deficiency 

is still not widely recognized as a problem in India. Greater awareness about 

the multiple consequences of Vitamin D deficiency is required among 

clinicians and patients to enable them to foresee the burden of this silent 

epidemic. Additionally, a concerted effort on the policy, medical, and social 

fronts will be required to combat this preventable epidemic. The present 

retrospective study was to conduct a systematic evaluation of vitamin D 

status with thyroid profile in North Gujarat, Indians. The study revealed that 

the subjects have no correlation between vitamin D deficiency and thyroid 

hormones.  

Acknowledgement 

Authors are thankful to Neeti Diagnostics, Mehsana, North Gujarat, India for 

extending laboratory data support of all the study sites for the research work. 

The authors also thankful to Dr. R. D. Vanzara, HOD(IT), UVPCE, Ganpat 

University, Gujarat, India for providing statistics support of this research 

work. 

References 

1. Aparna P, Muthathal S, Nongkynrih B, Gupta SK. (2018). 

Vitamin D deficiency in India. J Family Med Prim Care; 7:324-

330. 

2. Roth DE, Abrams SA, Aloia J, Bergeron G, Bourassa MW, 

Brown KH, et al. (2018). Global prevalence and disease burden 

of vitamin D deficiency: a roadmap for action in low- and 

middle-income countries. Ann N Y Acad Sci; 1430:44-79. 

3. Holick MF. (2003). Vitamin D: A millennium perspective. J Cell 

Biochem;88: 296-307. 

4. Kumar V, Abbas AK, Aster JC. (2013). Robbins Basic 

Pathology. Environmental and Nutritional Diseases. 9th ed. 

Philadelphia: Elsevier Saunders. p. 438- 441. 

5. Edwards MH, Cole ZA, Harvey NC, Cooper C. (2014). The 

global epidemiology of vitamin d status. J Aging Res Clin 

Practice.; 3:148-158. 

6. Scientific Advisory Committee on Nutrition (SACN) and 

Health. 2016. Vitamin D. 

7. Kumar TG, Chugh R, Eggersdorfer M. (2015). Poor Vitamin D 

Status in Healthy Populations in India: A Review of Current 

Evidence. Int J Vitam Nutr Res.; 85:185-201. 

8. Gupta A. (2014). Vitamin D Deficiency in India: Prevalence, 

Causalities and Interventions. Nutrients; 6:729-775. 

9. Dhas Y, Mishra N, Banerjee J. (2017). Vitamin D Deficiency 

and Oxidative Stress in Type 2 Diabetic Population of India. 

Cardiovasc Hematol Agents Med Chem.; 14:82-89. 

10. McKinney TJ, Patel JJ, Benns MV, Nash NA, Miller KR. (2016). 

Vitamin D Status and Supplementation in the Critically Ill. Curr 

Gastroenterol Rep;18(4):18. 

11. Sahota O. (2014). Understanding vitamin D deficiency. Age 

Ageing; 43:589-591. 

12. Suryanarayana P, Arlappa N, Santhosh SV, Balakrishna N, 

Rajkumar LP, Prasad U, et al., (2018). Prevalence of Vitamin D 

deficiency and its associated factors among the urban elderly 

population in Hyderabad metropolitan city, South India. Ann 

Hum Biol; 45:133-139. 

13. Sowers JR, Walker S, Sollars E, Herzog J, (1980). Inhibition of 

anterior pituitary hormone release by infusion of calcium 

chloride in the rat. Endocrinology; 106:1809-1814. 

14. Lamberg-AC, Valtonen E, Polojarvi M, Stewen P. (1991). 

Characterization of a 1,25-dihydroxy-vitamin d3 receptor in frtl-

5 cells. Evidence for an inhibitory effect of 1,25-dihydroxy-

vitamin d3 on thyrotropin-induced iodide uptake. Mol Cell 

Endocrinol; 81:25-31. 

15. Aljohani NJ, Al-Daghri NM, Al-Attas OS, Alokail MS, 

Alkhrafy KM, Al-Othman A, et al., (2013). Differences and 

associations of metabolic and vitamin D status among patients 

with and without sub-clinical hypothyroid dysfunction. BMC 

Endocr Disord.; 13:31. 

16. Mackawy AM, Al-Ayed BM, Al-Rashidi BM. (2013). Vitamin 

d deficiency and its association with thyroid disease. Int J Health 

Sci (Qassim); 7:267–275. 

17. Chowdhury R, Taneja S, Bhandari N, Sinha B, Upadhyay RP, 

Bhan MK, et al. (2017). Vitamin-D deficiency predicts 

infections in young North Indian children: A secondary data 

analysis. PLoS One; 12:0170509. 

18. Srimani S, Saha I, Chaudhuri D. (2017). Prevalence and 

association of metabolic syndrome and Vitamin D deficiency 

among postmenopausal women in a rural block of West Bengal, 

India. PLoS One; 12:0188331. 

19. Misra P, Srivastava R, Misra A, Kant S, Kardam P, Vikram NK, 

et al., (2017). Vitamin D status of adult females residing in 

Ballabgarh health and demographic surveillance system: A 

community-based study. Indian J Public Health; 61:194-198. 

20. Rattan R, Sahoo D, Mahapatra S. (2016). Prevalence of Vitamin 

D deficiency in adults in the coastal regions of Odisha, India. 

IOSR J Pharm Biol Sci.; 11:49-52. 

21. Bachhel R, Singh NR, Sidhu JS. (2015). Prevalence of Vitamin 

D deficiency in North-West Punjab population: A cross-

sectional study. Int J Appl Basic Med Res; 5:7-11. 

22. Tandon VR, Sharma S, Mahajan S, Raina K, Mahajan A, 

Khajuria V, et al., (2014). Prevalence of Vitamin D deficiency 

https://journals.lww.com/jfmpc/fulltext/2018/07020/Vitamin_D_deficiency_in_India.9.aspx
https://journals.lww.com/jfmpc/fulltext/2018/07020/Vitamin_D_deficiency_in_India.9.aspx
https://journals.lww.com/jfmpc/fulltext/2018/07020/Vitamin_D_deficiency_in_India.9.aspx
https://nyaspubs.onlinelibrary.wiley.com/doi/abs/10.1111/nyas.13968
https://nyaspubs.onlinelibrary.wiley.com/doi/abs/10.1111/nyas.13968
https://nyaspubs.onlinelibrary.wiley.com/doi/abs/10.1111/nyas.13968
https://nyaspubs.onlinelibrary.wiley.com/doi/abs/10.1111/nyas.13968
https://www.jarlife.net/703-the-global-epidemiology-of-vitamin-d-status.html
https://www.jarlife.net/703-the-global-epidemiology-of-vitamin-d-status.html
https://www.jarlife.net/703-the-global-epidemiology-of-vitamin-d-status.html
https://econtent.hogrefe.com/doi/pdf/10.1024/0300-9831/a000228
https://econtent.hogrefe.com/doi/pdf/10.1024/0300-9831/a000228
https://econtent.hogrefe.com/doi/pdf/10.1024/0300-9831/a000228
https://www.mdpi.com/2072-6643/6/2/729
https://www.mdpi.com/2072-6643/6/2/729
https://www.benthamdirect.com/content/journals/chamc/10.2174/1871525714666160426150233
https://www.benthamdirect.com/content/journals/chamc/10.2174/1871525714666160426150233
https://www.benthamdirect.com/content/journals/chamc/10.2174/1871525714666160426150233
https://link.springer.com/article/10.1007/s11894-016-0492-2
https://link.springer.com/article/10.1007/s11894-016-0492-2
https://link.springer.com/article/10.1007/s11894-016-0492-2
https://academic.oup.com/ageing/article-abstract/43/5/589/2812297
https://academic.oup.com/ageing/article-abstract/43/5/589/2812297
https://www.tandfonline.com/doi/abs/10.1080/03014460.2018.1425479
https://www.tandfonline.com/doi/abs/10.1080/03014460.2018.1425479
https://www.tandfonline.com/doi/abs/10.1080/03014460.2018.1425479
https://www.tandfonline.com/doi/abs/10.1080/03014460.2018.1425479
https://www.tandfonline.com/doi/abs/10.1080/03014460.2018.1425479
https://academic.oup.com/endo/article-abstract/106/6/1809/2592875
https://academic.oup.com/endo/article-abstract/106/6/1809/2592875
https://academic.oup.com/endo/article-abstract/106/6/1809/2592875
https://www.sciencedirect.com/science/article/pii/0303720791902013
https://www.sciencedirect.com/science/article/pii/0303720791902013
https://www.sciencedirect.com/science/article/pii/0303720791902013
https://www.sciencedirect.com/science/article/pii/0303720791902013
https://www.sciencedirect.com/science/article/pii/0303720791902013
https://link.springer.com/article/10.1186/1472-6823-13-31
https://link.springer.com/article/10.1186/1472-6823-13-31
https://link.springer.com/article/10.1186/1472-6823-13-31
https://link.springer.com/article/10.1186/1472-6823-13-31
https://link.springer.com/article/10.1186/1472-6823-13-31
https://pmc.ncbi.nlm.nih.gov/articles/PMC3921055/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3921055/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3921055/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0170509
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0170509
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0170509
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0170509
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0188331
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0188331
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0188331
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0188331
https://journals.lww.com/ijph/fulltext/2017/61030/vitamin_d_status_of_adult_females_residing_in.8.aspx
https://journals.lww.com/ijph/fulltext/2017/61030/vitamin_d_status_of_adult_females_residing_in.8.aspx
https://journals.lww.com/ijph/fulltext/2017/61030/vitamin_d_status_of_adult_females_residing_in.8.aspx
https://journals.lww.com/ijph/fulltext/2017/61030/vitamin_d_status_of_adult_females_residing_in.8.aspx
https://www.academia.edu/download/89686585/E1106054952.pdf
https://www.academia.edu/download/89686585/E1106054952.pdf
https://www.academia.edu/download/89686585/E1106054952.pdf
https://journals.lww.com/ijab/fulltext/2015/05010/prevalence_of_vitamin_d_deficiency_in_north_west.3.aspx
https://journals.lww.com/ijab/fulltext/2015/05010/prevalence_of_vitamin_d_deficiency_in_north_west.3.aspx
https://journals.lww.com/ijab/fulltext/2015/05010/prevalence_of_vitamin_d_deficiency_in_north_west.3.aspx
https://journals.lww.com/jomh/fulltext/2014/05030/Prevalence_of_vitamin_d_deficiency_among_Indian.5.aspx
https://journals.lww.com/jomh/fulltext/2014/05030/Prevalence_of_vitamin_d_deficiency_among_Indian.5.aspx


J. Biomedical Research and Clinical Reviews                                                                                                                                        Copy rights@ Pruthviraj K. Chaudhary. 

Auctores Publishing LLC – Volume 12(1)-239 www.auctoresonline.org  
ISSN: 2692-9406   Page 6 of 7 

among Indian menopausal women and its correlation with 

diabetes: A first Indian cross-sectional data. J Midlife Health; 

5:121-125. 

23. Harinarayan CV, Sachan A, Reddy PA, Satish KM, Prasad UV, 

Srivani P, et al. (2011). Vitamin D status and bone mineral 

density in women of reproductive and postmenopausal age 

groups: A cross-sectional study from South India. J Assoc 

Physicians India; 59:698-704. 

24. Marwaha RK, Tandon N, Garg MK, Kanwar R, Narang A, 

Sastry A, et al. (2011). Vitamin D status in healthy Indians aged 

50 years and above. J Assoc Physicians India; 59:706-709. 

25. Sahu M, Bhatia V, Aggarwal A, Rawat V, Saxena P, Pandey A, 

et al. (2009). Vitamin D deficiency in rural girls and pregnant 

women despite abundant sunshine in Northern India. Clin 

Endocrinol (Oxf).; 70:680-684. 

26. Paul TV, Thomas N, Seshadri MS, Oommen R, Jose A, 

Mahendri NV, et al. (2008). Prevalence of osteoporosis in 

ambulatory postmenopausal women from a semiurban region in 

Southern India: Relationship to calcium nutrition and Vitamin D 

status. Endocr Pract.; 14:665-671. 

27. Goswami R, Kochupillai N, Gupta N, Goswami D, Singh N, 

Dudha A, et al. (2008). Presence of 25(OH) D deficiency in a 

rural North Indian village despite abundant sunshine. J Assoc 

Physicians India; 56:755-757. 

28. Vupputuri MR, Goswami R, Gupta N, Ray D, Tandon N, Kumar 

N, et al. (2006). Prevalence and functional significance of 25-

hydroxyvitamin D deficiency and Vitamin D receptor gene 

polymorphisms in Asian Indians. Am J Clin Nutr; 83:1411-1419. 

29. Harinarayan CV. (2005). Prevalence of Vitamin D insufficiency 

in postmenopausal South Indian women. Osteoporos Int; 

16:397-402. 

30. Sofi NY, Jain M, Kapil U, Seenu V, Ramakrishnan L, Yadav CP, 

et al. (2017). Status of serum Vitamin D and calcium levels in 

women of reproductive age in national capital territory of India. 

Indian J Endocrinol Metab; 21:731-733. 

31. Ajmani SN, Paul M, Chauhan P, Ajmani AK, Yadav N. (2016). 

Prevalence of Vitamin D deficiency in burka-clad pregnant 

women in a 450-bedded maternity hospital of Delhi. J Obstet 

Gynaecol India; 66:67-71. 

32. Garg MK, Tandon N, Marwaha RK, Menon AS, Mahalle N. 

(2014). The relationship between serum 25- hydroxy Vitamin D, 

parathormone and bone mineral density in Indian population. 

Clin Endocrinol (Oxf); 80:41-46. 

33. Baidya A, Chowdhury S, Mukhopadhyay S, Ghosh S. (2012). 

Profile of Vitamin D in a cohort of physicians and diabetologists 

in Kolkata. Indian J Endocrinol Metab; 16:416-417. 

34. Beloyartseva M, Mithal A, Kaur P, Kalra S, Baruah MP, 

Mukhopadhyay S, et al. (2012). Widespread Vitamin D 

deficiency among Indian health care professionals. Arch 

Osteoporos; 7:187-192. 

35. Marwaha RK, Tandon N, Chopra S, Agarwal N, Garg MK, 

Sharma B, et al. (2011). Vitamin D status in pregnant Indian 

women across trimesters and different seasons and its correlation 

with neonatal serum 25- hydroxyvitamin D levels. Br J Nutr; 

106:1383-1389. 

36. Multani SK, Sarathi V, Shivane V, Bandgar TR, Menon PS, 

Shah NS. (2010). Study of bone mineral density in resident 

doctors working at a teaching hospital. J Postgrad Med; 56:65-

70. 

37. Farrant HJ, Krishnaveni GV, Hill JC, Boucher BJ, Fisher DJ, 

Noonan K, et al. (2009). Vitamin D insufficiency is common in 

Indian mothers but is not associated with gestational diabetes or 

variation in new born size. Eur J Clin Nut; 63:646-652. 

38. Lips P. (2001). Vitamin D deficiency and secondary 

hyperparathyroidism in the elderly: consequences for bone loss 

and fractures and therapeutic implications. Endocr Rev; 22:477-

501. 

39. Holick MF, Binkley NC, Ferrari BA, Gordon CM, Hanley DA, 

Heaney RP, et al. (2011). Evaluation, treatment, and prevention 

of Vitamin D deficiency: An endocrine society clinical practice 

guideline. J Clin Endocrinol Metab; 96:1911-1930. 

40. Arya V, Bhambri R, Godbole MM, Mithal A. (2004). Vitamin D 

status and its relationship with bone mineral density in healthy 

Asian Indians. Osteoporos Int; 15:56-61. 

41. Shivane VK, Sarathi V, Bandgar T, Menon P, Shah NS. (2011). 

High prevalence of hypovitaminosis D in young healthy adults 

from the western part of India. Postgrad Med J; 87:514-518. 

42. Garg R, Agarwal V, Agarwal P, Singh S, Malhotra N. (2018). 

Prevalence of vitamin D deficiency in Indian women. Int J 

Reprod Contracept Obstet Gynecol; 7:2222-2225. 

43. Bordelon P, Ghetu MV, Langan RC. (2009). Recognition and 

management of vitamin D deficiency. Am Fam Physician.; 

80:841-846. 

44. Bjorklund G. (2016). Vitamin D Deficiency: A Global Health 

Problem. Peertechz J Environ Sci Toxicol; 1:23-24. 

45. Holick MF. (2007). Vitamin D deficiency. N Engl J Med; 

357:266-281. 

46. Lhamo Y, Chugh PK, Gautam SR, Tripathi CD. (2017). 

Epidemic of Vitamin D Deficiency and Its Management: 

Awareness among Indian Medical Undergraduates. J Environ 

Public Health:2517207. 

47. Kivity S, Agmon-Levin N, Zisappl M, et al. (2011). Vitamin D 

and autoimmune thyroid diseases. Cellular and Molecular 

Immunology;3(8):43–47. 

48. Richards Byron. Health news. (2008). Low Vitamin D 

Contributes to Thyroid Problems. 

49. Talaei A, Ghorbani F, Asemi Z. (2018). The effects of vitamin 

D supplementation on thyroid function in hypothyroid patients: 

a randomized, double-blind, placebo-controlled trial. Indian J 

Endocrinol Metab;22(5):584–588. 

50. Ucan B, Sahin M, Sayki Arslan M, Colak Bozkurt N, Kizilgul 

M, Güngünes A, et al. (2016). Vitamin D treatment in patients 

with Hashimoto's thyroiditis may decrease the development of 

hypothyroidism. Int J Vitam Nutr Res;86(1):9–17. 

 

 

 

 

 

 

https://journals.lww.com/jomh/fulltext/2014/05030/Prevalence_of_vitamin_d_deficiency_among_Indian.5.aspx
https://journals.lww.com/jomh/fulltext/2014/05030/Prevalence_of_vitamin_d_deficiency_among_Indian.5.aspx
https://journals.lww.com/jomh/fulltext/2014/05030/Prevalence_of_vitamin_d_deficiency_among_Indian.5.aspx
https://www.academia.edu/download/95260825/02_oa.pdf
https://www.academia.edu/download/95260825/02_oa.pdf
https://www.academia.edu/download/95260825/02_oa.pdf
https://www.academia.edu/download/95260825/02_oa.pdf
https://www.academia.edu/download/95260825/02_oa.pdf
https://www.researchgate.net/profile/M-K-Garg/publication/225055124_Vitamin_D_status_in_healthy_Indians_aged_50_years_and_above/links/0912f5095c6388741e000000/Vitamin-D-status-in-healthy-Indians-aged-50-years-and-above.pdf
https://www.researchgate.net/profile/M-K-Garg/publication/225055124_Vitamin_D_status_in_healthy_Indians_aged_50_years_and_above/links/0912f5095c6388741e000000/Vitamin-D-status-in-healthy-Indians-aged-50-years-and-above.pdf
https://www.researchgate.net/profile/M-K-Garg/publication/225055124_Vitamin_D_status_in_healthy_Indians_aged_50_years_and_above/links/0912f5095c6388741e000000/Vitamin-D-status-in-healthy-Indians-aged-50-years-and-above.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2265.2008.03360.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2265.2008.03360.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2265.2008.03360.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2265.2008.03360.x
https://www.sciencedirect.com/science/article/pii/S1530891X20412777
https://www.sciencedirect.com/science/article/pii/S1530891X20412777
https://www.sciencedirect.com/science/article/pii/S1530891X20412777
https://www.sciencedirect.com/science/article/pii/S1530891X20412777
https://www.sciencedirect.com/science/article/pii/S1530891X20412777
https://www.academia.edu/download/99766631/o_755.pdf
https://www.academia.edu/download/99766631/o_755.pdf
https://www.academia.edu/download/99766631/o_755.pdf
https://www.academia.edu/download/99766631/o_755.pdf
https://academic.oup.com/ajcn/article-pdf/83/6/1411/24033292/znu00606001411.pdf
https://academic.oup.com/ajcn/article-pdf/83/6/1411/24033292/znu00606001411.pdf
https://academic.oup.com/ajcn/article-pdf/83/6/1411/24033292/znu00606001411.pdf
https://academic.oup.com/ajcn/article-pdf/83/6/1411/24033292/znu00606001411.pdf
https://link.springer.com/article/10.1007/s00198-004-1703-5
https://link.springer.com/article/10.1007/s00198-004-1703-5
https://link.springer.com/article/10.1007/s00198-004-1703-5
https://journals.lww.com/indjem/fulltext/2017/21050/Status_of_Serum_Vitamin_D_and_Calcium_Levels_in.18.aspx
https://journals.lww.com/indjem/fulltext/2017/21050/Status_of_Serum_Vitamin_D_and_Calcium_Levels_in.18.aspx
https://journals.lww.com/indjem/fulltext/2017/21050/Status_of_Serum_Vitamin_D_and_Calcium_Levels_in.18.aspx
https://journals.lww.com/indjem/fulltext/2017/21050/Status_of_Serum_Vitamin_D_and_Calcium_Levels_in.18.aspx
https://link.springer.com/article/10.1007/s13224-015-0764-z
https://link.springer.com/article/10.1007/s13224-015-0764-z
https://link.springer.com/article/10.1007/s13224-015-0764-z
https://link.springer.com/article/10.1007/s13224-015-0764-z
https://onlinelibrary.wiley.com/doi/abs/10.1111/cen.12248
https://onlinelibrary.wiley.com/doi/abs/10.1111/cen.12248
https://onlinelibrary.wiley.com/doi/abs/10.1111/cen.12248
https://onlinelibrary.wiley.com/doi/abs/10.1111/cen.12248
https://journals.lww.com/indjem/fulltext/2012/16002/profile_of_vitamin_d_in_a_cohort_of_physicians_and.90.aspx
https://journals.lww.com/indjem/fulltext/2012/16002/profile_of_vitamin_d_in_a_cohort_of_physicians_and.90.aspx
https://journals.lww.com/indjem/fulltext/2012/16002/profile_of_vitamin_d_in_a_cohort_of_physicians_and.90.aspx
https://link.springer.com/article/10.1007/s11657-012-0096-x
https://link.springer.com/article/10.1007/s11657-012-0096-x
https://link.springer.com/article/10.1007/s11657-012-0096-x
https://link.springer.com/article/10.1007/s11657-012-0096-x
https://www.cambridge.org/core/journals/british-journal-of-nutrition/article/vitamin-d-status-in-pregnant-indian-women-across-trimesters-and-different-seasons-and-its-correlation-with-neonatal-serum-25hydroxyvitamin-d-levels/1DA45E94BB140370DCD00E9D76B32864
https://www.cambridge.org/core/journals/british-journal-of-nutrition/article/vitamin-d-status-in-pregnant-indian-women-across-trimesters-and-different-seasons-and-its-correlation-with-neonatal-serum-25hydroxyvitamin-d-levels/1DA45E94BB140370DCD00E9D76B32864
https://www.cambridge.org/core/journals/british-journal-of-nutrition/article/vitamin-d-status-in-pregnant-indian-women-across-trimesters-and-different-seasons-and-its-correlation-with-neonatal-serum-25hydroxyvitamin-d-levels/1DA45E94BB140370DCD00E9D76B32864
https://www.cambridge.org/core/journals/british-journal-of-nutrition/article/vitamin-d-status-in-pregnant-indian-women-across-trimesters-and-different-seasons-and-its-correlation-with-neonatal-serum-25hydroxyvitamin-d-levels/1DA45E94BB140370DCD00E9D76B32864
https://www.cambridge.org/core/journals/british-journal-of-nutrition/article/vitamin-d-status-in-pregnant-indian-women-across-trimesters-and-different-seasons-and-its-correlation-with-neonatal-serum-25hydroxyvitamin-d-levels/1DA45E94BB140370DCD00E9D76B32864
https://journals.lww.com/jopm/fulltext/2010/56020/study_of_bone_mineral_density_in_resident_doctors.3.aspx
https://journals.lww.com/jopm/fulltext/2010/56020/study_of_bone_mineral_density_in_resident_doctors.3.aspx
https://journals.lww.com/jopm/fulltext/2010/56020/study_of_bone_mineral_density_in_resident_doctors.3.aspx
https://journals.lww.com/jopm/fulltext/2010/56020/study_of_bone_mineral_density_in_resident_doctors.3.aspx
https://www.nature.com/articles/ejcn200814
https://www.nature.com/articles/ejcn200814
https://www.nature.com/articles/ejcn200814
https://www.nature.com/articles/ejcn200814
https://academic.oup.com/edrv/article-abstract/22/4/477/2424112
https://academic.oup.com/edrv/article-abstract/22/4/477/2424112
https://academic.oup.com/edrv/article-abstract/22/4/477/2424112
https://academic.oup.com/edrv/article-abstract/22/4/477/2424112
https://academic.oup.com/jcem/article-abstract/96/7/1911/2833671
https://academic.oup.com/jcem/article-abstract/96/7/1911/2833671
https://academic.oup.com/jcem/article-abstract/96/7/1911/2833671
https://academic.oup.com/jcem/article-abstract/96/7/1911/2833671
https://link.springer.com/article/10.1007/s00198-003-1491-3
https://link.springer.com/article/10.1007/s00198-003-1491-3
https://link.springer.com/article/10.1007/s00198-003-1491-3
https://academic.oup.com/pmj/article-abstract/87/1030/514/7031976
https://academic.oup.com/pmj/article-abstract/87/1030/514/7031976
https://academic.oup.com/pmj/article-abstract/87/1030/514/7031976
https://www.researchgate.net/profile/Ruchika-Garg-4/publication/325387917_Prevalence_of_vitamin_D_deficiency_in_Indian_women/links/5b4ee7c40f7e9b240fe912bc/Prevalence-of-vitamin-D-deficiency-in-Indian-women.pdf
https://www.researchgate.net/profile/Ruchika-Garg-4/publication/325387917_Prevalence_of_vitamin_D_deficiency_in_Indian_women/links/5b4ee7c40f7e9b240fe912bc/Prevalence-of-vitamin-D-deficiency-in-Indian-women.pdf
https://www.researchgate.net/profile/Ruchika-Garg-4/publication/325387917_Prevalence_of_vitamin_D_deficiency_in_Indian_women/links/5b4ee7c40f7e9b240fe912bc/Prevalence-of-vitamin-D-deficiency-in-Indian-women.pdf
https://www.aafp.org/pubs/afp/issues/2009/1015/p841.html
https://www.aafp.org/pubs/afp/issues/2009/1015/p841.html
https://www.aafp.org/pubs/afp/issues/2009/1015/p841.html
https://www.researchgate.net/profile/Geir-Bjorklund/publication/292995237_Vitamin_D_Deficiency_A_Global_Health_Problem/links/56b4e73808ae5ad3605768f3/Vitamin-D-Deficiency-A-Global-Health-Problem.pdf
https://www.researchgate.net/profile/Geir-Bjorklund/publication/292995237_Vitamin_D_Deficiency_A_Global_Health_Problem/links/56b4e73808ae5ad3605768f3/Vitamin-D-Deficiency-A-Global-Health-Problem.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1155/2017/2517207
https://onlinelibrary.wiley.com/doi/abs/10.1155/2017/2517207
https://onlinelibrary.wiley.com/doi/abs/10.1155/2017/2517207
https://onlinelibrary.wiley.com/doi/abs/10.1155/2017/2517207
https://www.nature.com/articles/cmi201073
https://www.nature.com/articles/cmi201073
https://www.nature.com/articles/cmi201073
https://journals.lww.com/indjem/fulltext/2018/22050/the_effects_of_vitamin_d_supplementation_on.3.aspx
https://journals.lww.com/indjem/fulltext/2018/22050/the_effects_of_vitamin_d_supplementation_on.3.aspx
https://journals.lww.com/indjem/fulltext/2018/22050/the_effects_of_vitamin_d_supplementation_on.3.aspx
https://journals.lww.com/indjem/fulltext/2018/22050/the_effects_of_vitamin_d_supplementation_on.3.aspx
https://econtent.hogrefe.com/doi/pdf/10.1024/0300-9831/a000269
https://econtent.hogrefe.com/doi/pdf/10.1024/0300-9831/a000269
https://econtent.hogrefe.com/doi/pdf/10.1024/0300-9831/a000269
https://econtent.hogrefe.com/doi/pdf/10.1024/0300-9831/a000269


J. Biomedical Research and Clinical Reviews                                                                                                                                        Copy rights@ Pruthviraj K. Chaudhary. 

Auctores Publishing LLC – Volume 12(1)-239 www.auctoresonline.org  
ISSN: 2692-9406   Page 7 of 7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article Click Here: Submit Manuscript 

 

DOI:10.31579/2692-9406/239

 

 

 

 

Ready to submit your research? Choose Auctores and benefit from:  
 

➢ fast, convenient online submission 
➢ rigorous peer review by experienced research in your field  
➢ rapid publication on acceptance  
➢ authors retain copyrights 
➢ unique DOI for all articles 
➢ immediate, unrestricted online access 

 

At Auctores, research is always in progress. 

 

Learn more  https://www.auctoresonline.org/journals/biomedical-research-and-

clinical-reviews  

file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=80
https://www.auctoresonline.org/journals/biomedical-research-and-clinical-reviews-
https://www.auctoresonline.org/journals/biomedical-research-and-clinical-reviews-

