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Abstract:  
Background: Vitamin D deficiency has emerged as a global health concern, affecting even populations residing 
in sun-rich countries like India. Despite abundant sunlight, studies indicate a high prevalence of hypovitaminosis 
D among Indians due to factors like limited sun exposure, skin pigmentation, dietary habits, and urban lifestyle 
patterns. 
Objectives: 
• To assess the serum vitamin D levels in apparently healthy Indian adults.
• To evaluate the prevalence of vitamin D deficiency and insufficiency in the study population.
Methods: A cross-sectional  was conducted at the Department of General Medicine, AIIMS, Patna, Bihar, India,
over a period of three years from November 2019 to October 2022. A total of 100 apparently healthy adults aged
18–60 years were enrolled after fulfilling strict inclusion criteria. Serum 25-hydroxyvitamin D [25(OH)D] levels
were measured using chemiluminescence immunoassay. Vitamin D status was classified as deficient (<20 ng/mL),
insufficient (20–29.9 ng/mL), or sufficient (≥30 ng/mL).
Results: A high prevalence of vitamin D deficiency and insufficiency was noted among healthy adults. Only a
minority had sufficient vitamin D levels. Urban residence, limited outdoor activity, and higher BMI were
associated with lower serum vitamin D levels. No significant gender-based differences were observed in vitamin
D status.
Conclusion: Vitamin D deficiency is highly prevalent even among apparently healthy Indian adults. Public health
strategies aimed at improving sun exposure, dietary supplementation, and awareness are essential to address this
silent epidemic. Further large-scale studies are needed to confirm these findings.
Keywords: Vitamin D Deficiency, Healthy Adults, Hypovitaminosis D, India, Pilot Study, 25-Hydroxyvitamin
D.
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Introduction 

Vitamin D, a fat-soluble secosteroid hormone, plays 
a vital role not only in maintaining calcium and 
phosphate balance but also in regulating immune 
responses, cell proliferation, and metabolic 
functions. Over the past two decades, increasing 
evidence has linked vitamin D deficiency with a 
broad spectrum of health issues ranging from 
musculoskeletal disorders to chronic diseases such 
as diabetes, hypertension, cardiovascular disease, 
and certain cancers. These wide-ranging 
associations have elevated the status of vitamin D 
deficiency from a skeletal disorder to a significant 
systemic health concern globally [1,2]. 

Despite India being located in the tropical belt with 
abundant year-round sunlight, paradoxically, 

multiple studies have reported a high prevalence of 
vitamin D deficiency among its population. Various 
factors have been implicated, including darker skin 
pigmentation reducing cutaneous vitamin D 
synthesis, cultural clothing practices limiting sun 
exposure, air pollution acting as a barrier to 
ultraviolet B rays, dietary habits lacking in vitamin 
D-rich foods, and a modern sedentary lifestyle with
minimal outdoor activity [3,4]. This silent epidemic
remains largely unrecognized in the general
population, and vitamin D deficiency continues to
remain underdiagnosed and undertreated.

Vitamin D status in healthy individuals is of 
particular interest, as deficiency in this group can 
silently predispose to a number of chronic 
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conditions without obvious initial symptoms. 
Identifying hypovitaminosis D in asymptomatic 
adults offers an opportunity for early intervention, 
prevention of complications, and health promotion 
strategies at a community level. Furthermore, 
understanding the baseline vitamin D levels in 
healthy individuals can help in formulating region-
specific guidelines for supplementation and 
fortification programs [5,6]. 

There is a relative paucity of Indian data evaluating 
the vitamin D status of healthy adults, as most 
available literature focuses on specific 
subpopulations such as the elderly, pregnant 
women, or patients with chronic diseases. Pilot 
studies are critical to bridge this gap by providing 
preliminary insights that can guide larger, 
population-based studies in the future [7,8]. 

Recognizing this need, the present cross-sectional  
was undertaken in the Department of General 
Medicine, AIIMS, Patna, Bihar, India, over a period 
of three years from November 2019 to October 
2022. The primary aim of this study was to assess 
serum 25-hydroxyvitamin D levels among 
apparently healthy Indian adults and to evaluate the 
prevalence of vitamin D deficiency and 
insufficiency in this population. By generating local 
data, the study also seeks to contribute to the 
growing awareness of vitamin D deficiency as a 
major public health challenge even in sun-abundant 
regions like India. 

Methodology 

This cross-sectional was conducted in the 
Department of General Medicine at AIIMS, Patna, 
Bihar, India. The study was carried out over a period 
of three years, from November 2019 to October 
2022, with the objective of assessing serum vitamin 
D status among apparently healthy Indian adults and 
evaluating the prevalence of deficiency and 
insufficiency. 

Study Population: The study population comprised 
apparently healthy adults aged between 18 and 60 
years who volunteered for participation. Individuals 
were recruited from among hospital staff, 
accompanying relatives of patients attending 
outpatient departments, and local community 
members. All participants underwent preliminary 
screening to ensure the absence of any chronic 
illnesses. 

Inclusion Criteria: 
• Age between 18–60 years. 
• No history of chronic medical illnesses such as 

diabetes mellitus, hypertension, thyroid 
disorders, chronic kidney disease, or 
malignancy. 

• No history of vitamin D supplementation or 
multivitamin use in the past six months. 

• Willingness to provide informed written 
consent. 

Exclusion Criteria: 

• Individuals with acute or chronic systemic 
illnesses. 

• Current pregnancy or lactation. 
• History of recent hospitalization or surgery 

within the past three months. 
• Refusal to participate or incomplete evaluation. 

Sample Size: A total of 100 healthy adults fulfilling 
the eligibility criteria were enrolled during the study 
period. 

Data Collection Procedure: A structured 
questionnaire was used to record demographic 
details, dietary habits, sun exposure patterns, 
physical activity levels, and clothing habits. 
Anthropometric measurements such as weight, 
height, and body mass index (BMI) were recorded. 

Fasting blood samples were collected for the 
measurement of serum 25-hydroxyvitamin D 
[25(OH)D] levels using chemiluminescence 
immunoassay. Vitamin D status was categorized as 
follows: 

• Deficient: <20 ng/mL 
• Insufficient: 20–29.9 ng/mL 
• Sufficient: ≥30 ng/mL 

Outcome Measures: 

The primary outcomes assessed were: 

• Mean serum vitamin D levels among healthy 
adults. 

• Prevalence of vitamin D deficiency and 
insufficiency in the study cohort. 

• Association of vitamin D levels with 
demographic and lifestyle factors. 

Statistical Analysis: Data were entered into 
Microsoft Excel and analyzed using SPSS software 
version 21.0. Continuous variables were expressed 
as mean ± standard deviation, and categorical 
variables as percentages. Chi-square test and 
independent t-test were used for comparisons. 
Correlation analyses were performed to explore 
relationships between serum vitamin D levels and 
variables such as age, BMI, and duration of sun 
exposure. A p-value <0.05 was considered 
statistically significant. 

Results 

A total of 100 apparently healthy adults were 
enrolled in the study. The majority of participants 
belonged to the 21–40 years age group, and a slight 
male predominance was observed. Vitamin D 
deficiency and insufficiency were highly prevalent 
among the participants, with only a small proportion 
having sufficient vitamin D levels. Urban residence, 
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limited sun exposure, and higher BMI were 
significantly associated with lower serum 25(OH)D 

levels. No significant gender-based differences were 
noted in vitamin D status.

Table 1: Demographic Profile of Study Participants 
Variable Category Number (n=100) Percentage (%) 
Age Group 18–20 years 8 8.0%  

21–30 years 38 38.0%  
31–40 years 32 32.0%  
41–50 years 14 14.0%  
51–60 years 8 8.0% 

Gender Male 56 56.0%  
Female 44 44.0% 

 
Table 2: Residence Distribution 

Residence Type Number (n=100) Percentage (%) 
Urban 68 68.0% 
Rural 32 32.0% 

 
Table 3: Body Mass Index (BMI) Classification 

BMI Category Number (n=100) Percentage (%) 
Normal (18.5–24.9 kg/m²) 54 54.0% 
Overweight (25–29.9 kg/m²) 30 30.0% 
Obese (≥30 kg/m²) 16 16.0% 

 
Table 4: Daily Sun Exposure 

Sun Exposure Duration Number (n=100) Percentage (%) 
<15 minutes 42 42.0% 
15–30 minutes 38 38.0% 
>30 minutes 20 20.0% 

 
Table 5: Vitamin D Status Distribution 

Vitamin D Status Number (n=100) Percentage (%) 
Deficient (<20 ng/mL) 52 52.0% 
Insufficient (20–29.9 ng/mL) 30 30.0% 
Sufficient (≥30 ng/mL) 18 18.0% 

 
Table 6: Mean Serum 25(OH)D Level 

Parameter Mean ± SD (ng/mL) 
Serum 25(OH)D 21.4 ± 6.2 

 
Table 7: Mean Vitamin D Level by Residence 

Residence Type Mean Vitamin D Level (ng/mL) ± SD 
Urban 20.1 ± 5.9 
Rural 24.6 ± 6.5 

 
Table 8: Mean Vitamin D Level by Sun Exposure 

Sun Exposure Duration Mean Vitamin D Level (ng/mL) ± SD 
<15 minutes 18.9 ± 5.4 
15–30 minutes 21.8 ± 6.0 
>30 minutes 26.3 ± 5.7 

 
Table 9: Mean Vitamin D Level by Gender 

Gender Mean Vitamin D Level (ng/mL) ± SD 
Male 21.1 ± 6.3 
Female 21.8 ± 6.1 
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Table 10: Mean Vitamin D Level by BMI Category 
BMI Category Mean Vitamin D Level (ng/mL) ± SD 
Normal (18.5–24.9 kg/m²) 23.4 ± 5.8 
Overweight (25–29.9 kg/m²) 20.3 ± 5.7 
Obese (≥30 kg/m²) 18.5 ± 6.2 

Table 11: Outdoor Physical Activity and Vitamin D Status 
Outdoor Activity Level Vitamin D Deficient (n=52) Percentage (%) 
Low Activity 40 76.9% 
Moderate/High Activity 12 23.1% 

 
Table 12: Correlation Between Sun Exposure and Vitamin D Levels 

Correlation Parameter Correlation Coefficient (r) p-value 
Sun Exposure vs Vitamin D +0.62 <0.001 

 
A total of 100 apparently healthy adults were 
studied, with demographic details presented in Table 
1 and residence patterns shown in Table 2. BMI 
classification (Table 3) and sun exposure duration 
(Table 4) were evaluated. Vitamin D status 
distribution is shown in Table 5, and the mean serum 
vitamin D level is presented in Table 6. Differences 
based on residence (Table 7), sun exposure (Table 
8), and gender (Table 9) were noted. Associations 
between BMI and vitamin D (Table 10), physical 
activity patterns (Table 11), and correlation analysis 
between sun exposure and vitamin D levels (Table 
12) were also analyzed. 

Discussion 

Vitamin D deficiency is now widely recognized as a 
global pandemic, impacting populations across 
geographic locations, socioeconomic groups, and 
age categories. This pilot study among apparently 
healthy Indian adults revealed a high prevalence of 
vitamin D deficiency and insufficiency despite the 
availability of abundant sunlight in the region, 
highlighting the severity of this silent epidemic [9]. 

A majority of the participants in the present study 
were young adults between 21 and 40 years, 
reflecting the demographic composition of the 
general active population. Despite the assumption 
that healthy young adults should have optimal 
vitamin D levels, only 18% were found to have 
sufficient serum 25(OH)D levels, while the 
remaining exhibited deficiency or insufficiency. 
This finding is in concordance with prior Indian 
studies which have consistently demonstrated 
widespread vitamin D deficiency even among 
healthy and urban populations [10,11]. 

Urban residence was associated with significantly 
lower vitamin D levels compared to rural 
counterparts. This can be attributed to lifestyle 
changes, including predominantly indoor 
occupations, reduced sun exposure due to 
environmental pollution and architectural designs, 
and limited outdoor physical activities. Furthermore, 
cultural clothing practices and widespread use of sun 
protection measures may inadvertently reduce 

ultraviolet B exposure necessary for cutaneous 
synthesis of vitamin D [12,13]. 

Sun exposure emerged as a critical determinant of 
vitamin D status. Participants with less than 15 
minutes of daily sun exposure had significantly 
lower serum vitamin D levels compared to those 
with greater than 30 minutes of exposure. This direct 
positive correlation between sun exposure duration 
and serum 25(OH)D levels reiterates the 
fundamental role of sunlight in vitamin D 
homeostasis [14]. 

Body mass index also showed a notable inverse 
relationship with vitamin D levels. Higher BMI was 
associated with lower serum 25(OH)D 
concentrations, supporting the hypothesis that 
vitamin D may be sequestered in adipose tissue, 
thereby reducing its bioavailability. This interplay 
between obesity and vitamin D deficiency has 
important clinical implications given the rising 
burden of overweight and obesity in the Indian 
population [15]. 

Interestingly, no significant gender-based difference 
was observed in vitamin D levels, suggesting that 
lifestyle factors and sun exposure patterns exert a 
more substantial influence than gender per se. 
Participants with low outdoor physical activity were 
also more likely to be vitamin D deficient, 
underscoring the importance of integrating physical 
exercise into daily routines not only for general 
health but also for maintaining adequate vitamin D 
levels [16]. 

Although this was a pilot study with a relatively 
small sample size, the findings strongly highlight the 
need for widespread awareness, early screening, and 
preventive strategies targeting vitamin D deficiency 
even in apparently healthy adults. Public health 
interventions encouraging safe sun exposure, dietary 
supplementation, and fortification of foods could 
play a significant role in addressing this emerging 
nutritional deficiency. 
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Conclusion 

Vitamin D deficiency and insufficiency are highly 
prevalent even among apparently healthy Indian 
adults. Factors such as limited sun exposure, urban 
residence, higher body mass index, and reduced 
outdoor physical activity significantly contributed to 
lower serum 25(OH)D levels. Routine screening, 
promotion of safe sun exposure, and implementation 
of dietary supplementation or food fortification 
strategies are necessary to combat this widespread 
nutritional deficiency. Further large-scale studies 
are warranted to confirm these findings and to 
develop targeted public health interventions. 
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