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ABSTRACT: Background: Vitamin D3 deficiency continues to be an unrecognized 

epidemic in many populations around the world. Vitamin D is important for the absorption of 

calcium, and bone formation and maintenance. Objective: This study was carried out with an 

objective of evaluating the prevalence of low Vitamin D levels (insufficiency and deficiency) 

in female office workers and housewife’s in Geetanjali medical college and hospital, Udaipur. 

Material & method: This study was carried out in Geetanjali hospital and medical college, a 

retrospective study conducted on 50 working and 50 housewife’s subjects between age group 

18-32 years.  Body mass index (BMI) was calculated. Serum calcium, serum phosphorous, 

and alkaline phosphatase were determined by a fully-auto-analyzer. The serum level of 

Vitamin D3 was measured using the electro chemiluminescence immunoassay methodology. 

Results:  The difference in the BMI between the office workers and housewife’s was 

statistically no significant. Vitamin D3 was 18.72 ± 6.97ng/ml (SEM0.987) in office worker’s 

and 9.94 ± 6.14 ng/ml (SEM 0.869) in housewife’s with a highly significant (p<0.0001) 

statistical difference. Conclusion:  In all subjects there were low vitamin D3 levels found. An 

urgent awareness with treatment of this deficiency must be undertaken to prevent any future 

consequences of   Vitamin D deficiency in these young healthy females. 

INTRODUCTION: In the liver, cholecalciferol 

(Vitamin D3) is converted to calcidiol, which is 

also known as calcifediol (INN), 25-hydroxy 

cholecalciferol, or 25-hydroxyvitamin D3 — 

abbreviated 25(OH)D3.  Ergocalciferol  (Vitamin 

D2) is converted in the liver to 25-hydroxy 

ergocalciferol, also known as 25-hydroxyvitamin 

D2 — abbreviated 25(OH) D2. These two specific 

vitamin D metabolites are measured in serum to 

determine a person's Vitamin D status.
1, 2

 One of 

the most important roles of Vitamin D is to 

maintain skeletal calcium balance by 

promoting calcium absorption in the intestines, 

promoting bone resorption by increasing osteoclast 

number, maintaining calcium and phosphate levels 

for bone formation, and allowing proper 

functioning of parathyroid hormone to maintain 

serum calcium levels.  
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Vitamin D deficiency can result in lower bone 

mineral density and an increased risk of reduced 

bone density (osteoporosis) or bone fracture  

because a lack of Vitamin D alters mineral 

metabolism in the body.
3
 Vitamin D deficiency 

continues to be an unrecognized epidemic in many 

populations around the world. 
4
  

 

It is generally agreed that the evaluation of the 

status of Vitamin D should be performed through 

the measurement of 25-hydroxy Vitamin D 

(25OHD) levels, though what constitutes a normal 

level of Vitamin D remains controversial.
 5

 The 

deficiency is prevalent not only in females or the 

elderly but also in free-living healthy young male 

adults. 
6
 It has been reported in healthy children, 

young adults, middle-aged adults, and the elderly, 

and is common among both males and females. 

The 25OHD concentration was found recently to be 

an independent determinant of peak bone mass.
7
 

Importantly, Lips et al. 
8
 and Heaney 

9
 concluded 

that adequate Vitamin D levels can prevent 

osteoporosis-related hip fractures. As expected, 

owing to lower Vitamin D levels, females were 
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found to have significantly lower serum calcium 

and higher mean PTH levels, possibly as part of an 

early secondary hyperparathyroidism leading to 

significantly lower serum phosphorus.
10

 The lower 

level of alkaline phosphatase in females is possibly 

related to the use of oral contraceptive pills.
11 

 

In view of aforementioned controversial literature, 

we were aimed to evaluate the vitamin D3 status in 

young working women and housewives in Udaipur 

region. 

 

MATERIAL AND METHODS: 

This study was carried out in Geetanjali hospital 

and medical college. This was a retrospective 

study. Which were conducted on 50 working and 

50 housewife’s subjects. All the subjects for study 

were in age group between 18-32 years. All data 

for the study was obtained from the clinical 

biochemistry laboratory of geetanjali hospital.  

 

Inclusion criteria for the study were subjects 

between age group 18-32 or not having any 

complained of severe illness.  Exclusion criteria of 

the retrospective study were the subjects with any 

other clinical complained or any family history of 

diabetes type -2 or cardiac complained. 

 

Height and weight of subjects were measured by 

standard protocol. Body mass index (BMI) was 

calculated.  For the estimation of Serum calcium, 

serum phosphorous, alkaline phosphates, and 

Vitamin D3, 5 ml blood were taken by standard 

protocol.   Serum calcium, serum phosphorous, and 

alkaline phosphates were determined by a (cobas-c- 

311) fully-auto-analyzer.  Serum calcium level 

were analysed by NM-BPTA (N-methy-bis 

Aminophenoxy ethane tetra acetic acid) Method. 

Serum phosphorous was analysed by molybdate 

UVmethod. Serum alkaline phosphatase was 

analysed by PNPP Method. The serum level of 

Vitamin D3 was measured using the electro 

chemiluminescence immunoassay methodology by 

cobas e- 411. 

 

Statistically analysis:  
Results are presented as mean ± SD. A p value < 

0.05 was considered significant. Statistical analysis 

was performed using GraphPad Prism version 5.00 

for Windows (GraphPad software, San Diego 

California USA, www.graphpad.com). 

 

RESULTS:  

In our study we were compared level of Vitamin 

D3 in working women and housewife’s. All the 

subjects of study group were young females. We 

were calculated the body mass index of all subjects 

in both group. The difference between body mass 

index of both group are (p value 0.2930) non 

significant. 

 

While the difference in serum calcium and serum 

phosphorous in both group were statically 

significant, presented in table. Similar the 

difference between serum alkaline phosphates in 

office working women and housewife’s were 

70.14+18.47, 93.96+52.25, respectively. This was 

also statically significant (p0.0030). 
 

TABLE 1: 

Parameters 

 

Office working   women 

Mean  ±SD 

Housewife’s 

Mean  ± SD 

p-value 

BMI (kg/m2) 

Normal:18.5-25 

Overweight:25-30 

Obese:30-35 

Severely obese:35-40 

Very severely obese: over 40 

23.02 ± 2.27 

 

22.483±.14 

 

0.2930 * 

 

Serum Calcium (Range :8.5-10.5 mg/dl) 9.65  ±1.1 10.05 0±.794 0.0378 ** 

Serum Phosphorous (normal range:2.5-5mg/dl 3.55 ± 0.70 4.07 ±1.18 0.0095  ** 

Serum alkaline phosphate ( normal range in  

Adults:35-129I.U./L ) 

70.14 ±8.47 93.96 ±2.25 0.0030  ** 

Vitamin D3 (Normal range:9.3-47.9 ng/ml 

Insufficiency :10-30ng/ml 

Deficiency:<10ng/ml 

Toxicity:>100ng/ml 

18.72 ±  6.97 

 

9.94±6.14 

 

<0.0001  ** 

 

BMI: body mass index   * non significant   , ** significant  
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FIG.1: REPRESENT CORRELATION BETWEEN VARIOUS BIOCHEMICAL PARAMETERS ALONG WITH 

VITAMIN D3 IN SUBJECTS. 

 

In our study for the estimation of Vitamin D3 the 

normal level of Vitamin D3 is between 9.3-

47.90ng/ml.  The deficiency of Vitamin D3 is < 10 

ng/ml, insufficiency of Vitamin D3 is between 10-

30 mg/dl. The sufficiency level of Vitamin D3 is 

between 30-100 ng/ml or toxicity of Vitamin D3 is 

>100 ng/ml.   

 

The mean of studied subjects were18.72 + 6.97, 

9.94+6.14 in office worker women and housewife’s 

respectively. It was reported that in office working 

women the level of Vitamin D3 was in insufficiency 

level, while in housewife’s the Vitamin D3 level 

was in deficiency range. The difference between 

both group were (p0.0030) statically significant. 

The comparative studies of all subjects were shown 

in figure. 

 

DISCUSSION: In the past few years, a consensus 

has developed among the experts in the field that 

the normal 25OHD level is >75 nmol/l (>30 

ng/ml), while a level between 52 and 72 nmol/l 

(21–29 ng/ml) is defined as a state of insufficiency 

and a level of <50 nmol/l (<20 ng/ml) is consistent 

with deficiency. 
12

  

 

Vitamin D is important for the absorption of 

calcium, and bone formation and maintenance. 

With the prevalence of food-fortifying programs, it 

was thought that Vitamin D deficiency had been 

eradicated, but deficiency remains unexpectedly 

endemic in many parts of the world, and its 

prevalence appears to be increasing.
13

 The 

deficiency is prevalent not only in females or the  

 

elderly but also in free-living healthy young male 

adults.
14

 Ardawi et al.
15

 reported an approximately 

80% prevalence of hypovitaminosis D in 1172 

Saudi women from the western region of Saudi 

Arabia, while Sadat-Ali et al.
16

 found a 28% and 

37% prevalence of hypovitaminosis in male 

patients aged 25–35 years and ≥50 years, 

respectively. Recently, González-Padilla et al.
17 

reported a high prevalence of hypovitaminosis D in 

medical students from Spain, and Multani et al.
18

 

found that 87.5% of resident doctors from India 

had low Vitamin D levels. 

 

In our study we were found a severe deficiency of 

Vitamin D3 in housewives, while insufficiencies of 

Vitamin D3 were found in working women.  

 

The limitations of our study, this was a 

retrospective study, small number of data analyzed. 

There were no proper history of subject’s dietary 

habitats, use of dairy products and sun light 

exposure. 

 

CONCLUSION:  In housewife’s subjects there 

were low Vitamin D3 levels found. An urgent 

awareness with treatment of this deficiency must be 

undertaken to prevent any future consequences of 

Vitamin D3 deficiency in these young healthy 

females. 
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