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INTRODUCTION 

Vitamin D plays an important role in calcium and 

phosphorous homeostasis. Vitamin D deficiency leads to 

osteoporosis of bone and its deficiency is associated with 

metabolic syndrome, cardiovascular diseases, obesity, 

diabetes and autoimmune disorders. Regmi et al have 

reported 74.1% vitamin D deficiency in a hospital-based 

study from Nepal.1 Around 90% of apparently healthy 

Indians have subnormal vitamin D levels.2  

Vitamin D deficiency is reported in many populations 

across the world regardless of age and gender.3 High 

prevalence of vitamin D deficiency is due to inadequate 

sun exposure, dietary supplement and use of sun 

protecting creams. Early detection of vitamin D 

deficiency followed by supplementation can prevent 

associated comorbidities. There are limited studies of 

vitamin D deficiency from eastern Nepal. The objective 

of the study was to find out the prevalence of vitamin D 

deficiency in different age groups and gender among 

patients requesting for vitamin D measurement.  

METHODS 

Current study was a descriptive cross-sectional hospital-

based study done from January to March, 2019 in 

department of Biochemistry, B. P. Koirala institute of 
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health sciences (BPKIHS). Sample size was calculated 

based on the prevalence of vitamin D deficiency from the 

study of Regmi et al in which the prevalence was 74.1%, 

considering 5% allowable error and at 95% confidence 

interval. The sample size was calculated equivalent to 

295.1 However, a total of 3250 patients of age ranges one 

to ninety eight years old were enrolled based on 

purposive sampling method. Data of first visit of patients 

were included who came for investigation of vitamin and 

not on vitamin D supplementation for last six months. 

Patients with known chronic kidney disease, liver 

impairment were excluded from study. Serum 25 (OH) 

vitamin D was measured by chemiluminescence 

immunoassay (CLIA) method using Maglumi 2000 

(Snibe Co. Ltd, Shenzhen, PR. China) with standard 

laboratory practice.  

Vitamin D status was categorized as deficiency: <20 

ng/ml, insufficient: 21-29 ng/ml, sufficient: 30-100 ng/ml 

and excess: >100 ng/ml. Data were entered in worksheet 

of Microsoft Excel 2007 and converted into SPSS version 

11.5 for statistical analysis. Data were expressed in 

frequency, percentage, mean (standard deviation) and 

median (IQR) for the descriptive analysis. Chi square, 

Mann-Whitney test and Kruskal Wallis test were applied 

based on the nature of data, p≤0.05 was considered as 

statistically significant at 95% confidence interval.  

RESULTS 

A total of 3250 patients with age group ranging from one 

year to 98 years have been enrolled in the study. This 

study revealed, 61.2%, 27.6% and 11.2% patients having 

deficient, insufficient and sufficient level of serum 

vitamin D respectively. Only 10 patients had excess 

serum vitamin D (Figure 1). A total of 2399 (73.81%) 

female and 851 (26.19%) males were enrolled in the 

study among which 66 (2.03%), 133 (4.09%) and 3051 

(93.88%) were children, adolescent and adult 

respectively. Relatively higher percentages of female 

were found vitamin D deficient but statistically not 

significant (Table 1).  

Table 1: Serum vitamin D status according to sex and age group. 

Parameters Subgroups 

Vitamin D status 

P value Deficient 

frequency (%) 

Insufficient 

frequency (%) 

Sufficient 

frequency (%) 

Excess 

frequency (%) 

Sex 
Female (N=2399) 1490 (62.10) 639 (26.60) 264 (11.0) 6 (0.30) 

0.127 
Male (N=851) 498 (58.50) 259 (30.40) 90 (10.60) 4 (0.50) 

Age group 

Children (N=66) 31 (47.0) 28 (42.40) 6 (9.10) 1 (1.50) 

<0.001 Adolescent (N=133) 97 (72.90) 26 (19.50) 10 (7.50) 0 (0.0) 

Adult (N=3051) 1860 (61.0) 844 (27.70) 338 (11.10) 9 (0.30) 

*Fisher's exact test was applied considering p≤0.05 as statistically significant. 

                                                                                                      

Table 2: Serum vitamin D level different sub-groups. 

Parameters Serum Vitamin D (ng/ml) P value 

Sex 

Female 

(N=2399) 

17.43  

(13.61-23.57) 
0.74* 

Male  

(N=851) 

18.39  

(13.8-23.9) 

Age group 

Children 

(N=66) 

21.51  

(15.87-26.83) 

<0.001** 
Adolescent 

(N=133) 

16.06  

(13.14-20.48) 

Adult 

(N=3051) 

17.71  

(13.66-23.70) 

*Mann-Whitney test, **Kruskal-Wallis test were applied 

considering p≤0.05 as statistically significant. 

Similarly, vitamin D levels were relatively low in female 

but not significantly different from male (Table 2). 

Significantly highest percentages of adolescents were 

found vitamin D deficient compared to adults and 

children (Table 1). Median (IQR) of serum vitamin D 

level in children, adolescent and adult were found 21.51 

(15.87, 26.83) ng/ml, 16.06 (13.14, 20.48) ng/ml and 

17.71 (13.66, 23.70) ng/ml respectively which showed 

that adolescents have significantly lowest median level of   

                                                                                                          

vitamin D compared to adults and children (Figure 2, 

Table 2). 

 

Figure 1: Vitamin D Status of the patients. 

DISCUSSION 

The result of this study revealed 61.2% and 27.6% 

deficiency and insufficiency of vitamin D respectively 

among the total patients visited for investigation of serum 

vitamin D levels. We have not found any significant 

statistical difference in prevalence of vitamin D 
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deficiency and median vitamin D levels between male 

and female patients. However, higher numbers of female 

patients were visited our laboratory for investigation of 

serum vitamin D level.  

 

Figure 2: Serum vitamin D level in study population. 

In the present study, adolescents were reported 

significantly highest percentage of vitamin D deficiency 

and having low serum vitamin D levels compared to 

adults and children. A hospital based cross-sectional 

study in Chitwan, Nepal by Regmi et al have reported 

74.1% patents with vitamin D deficiency (less than 30 

ng/ml) out of which 27.8%, 28.7% and 17.6% patients 

have severe deficiency (<10 ng/ml), deficiency (10-19 

ng/ml) and insufficiency (20-29 ng/ml) respectively. The 

prevalence was found higher in females (95.2%), though 

the difference in prevalence between sexes (p=0.243) and 

vitamin D status with respect to different age groups was 

not statistically significant (p=0.187).1 Avagyan et al 

found that 91.1% of vitamin D deficiency among rural 

preschool children in a community based cross-sectional 

study in Kavrepalanchowk district of Nepal at latitude 

27·39°N.4 A hospital based cross sectional study 

conducted by Rai et al at Kathmandu medical college 

reveals 73.6% vitamin D deficiency among study 

population with significantly high deficiency in female.5 

A relatively low prevalence i.e. 22.6% vitamin D 

deficiency was reported by Sharma et al in a community 

based study around Guwahati, Assam, India.6 A 

community based study from Bangladesh by Shafi et al 

evidences 60.6% vitamin D deficiency in rural 

respondents.7 Bhatta et al had found 73.68% patients with 

vitamin D deficiency (below 30 ng/dl) in working adult 

population of western region of Nepal and female were 

more deficient than male (p=0.016).8 A study conducted 

in North India on children with mean age of 3.31 years by 

Angurana et al were found 40.24%, 25.44%, and 34.32% 

percentages of children with deficient, insufficient, and 

sufficient levels of vitamin D respectively in children 

belonging in upper socioeconomic status. On univariate 

analysis, levels of vitamin D deficiency were associated 

with relatively younger age group, female sex, failure to 

thrive, exclusive breast feeding, inadequate sun exposure, 

and no vitamin D supplements.9 

A hospital-based study in Kathmandu have showed 

69.6% patients with vitamin D deficiency (<20 ng/dl) and 

16.2% patients having insufficient levels of vitamin D 

(20-30 ng/dl). The mean serum vitamin D concentration 

were 22.38±17.07 ng/ml and 18.89±15.25 ng/ml in male 

and female respectively.10 A hospital-based study by CP 

Pal et al. in Utter Pradesh, India have reported 1034 

(91.3%) patient having vitamin D deficiency (<30ng/dl); 

among them 693 (61.2%) patients had severe vitamin D 

deficiency (<20ng/dl) and only 98 (8.7%) patients had 

sufficient vitamin D level. Vitamin D levels was found 

comparable in male and female (p=0.75) but lower in 

patients with less mean sun exposure time.11 

A study conducted in Abu Dhabi found that the majority 

(72%) of the study population were vitamin D deficient 

(<50 nmol/l) and 10% were vitamin D insufficient (50-74 

nmol/l). Prevalence of vitamin D deficiency was 

comparable in both sexes. Low vitamin D level was 

associated with high blood pressure, high body mass 

index, central obesity, high cholesterol, impaired blood 

glucose levels and a high Framingham risk score. The 

mean vitamin D level was highest in January (winter) and 

lowest in July (summer). The proportion of the study 

populations having less than 30 years of age were more 

vitamin D deficient than those older than 30 years.12 This 

finding is coherent with our report as younger age groups 

are having low vitamin D levels. 

CONCLUSION 

Prevalence of vitamin D deficiency is higher in patients 

visiting BPKIHS. Comparatively higher percentage of 

vitamin D deficiency and low vitamin D levels are 

reported among adolescents compared to children and 

adult.  
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