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Introduction

Vitamin D is a fat‑soluble vitamin. Owing to its role in calcium 
homeostasis, it is also known as the ‘sunshine vitamin’ or ‘anti‑
rachitic factor.’[1] The human body obtains sufficient amounts 
of  vitamin D either from diet or adequate exposure to sunlight. 
Usually, 50–90% of  vitamin D is produced by the skin on 
exposure to sun.[1] Natural diet that most humans consume 
contains less amounts of  vitamin D. Important dietary sources 
of  vitamin D are egg yolk, fatty fish, beef  liver, and fortified dairy 
products.[2] The extra skeletal effects of  vitamin D are related 

to glycemic control, immunity, and prevention of  cardiovascular 
diseases and cancer.[3,4]

Vitamin D deficiency is a recognized pandemic. Even in a 
tropical country like India, vitamin D deficiency is widely 
prevalent in spite of  plentiful sunshine. Various studies 
from different parts of  India have highlighted that vitamin 
D insufficiency or deficiency across different age groups 
range from 70–100%.[5] Adult females, particularly those 
above 40 years of  age, are mostly affected because vitamin D 
determines the pattern of  post‑menopausal bone loss and 
age‑related osteoporosis.
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This is the most underdiagnosed and undertreated nutritional 
deficiency in the world.[6‑8] In India, vitamin D insufficiency 
(VDI) is not a National Health Priority (NHP). Of  the NHPs, the 
most important is the supplementation of  pregnant women with 
calcium and vitamin D tablets. However, the adult and geriatric 
population that is mostly vulnerable has been ignored. Although 
VDI has increasingly become an important public health issue, 
it is not included in any national health program.

There is a dearth of  research regarding VDI in eastern India, and 
specifically in the rural community. This study was conducted to 
quantify the burden of  VDI and find out its predictors among 
women aged 40 and above in a rural area of  West Bengal.

Materials and Methods

Study design and setting
This was a cross‑sectional, community based observational study, 
conducted over a period of  nine months (April‑December 2017). 
The Rural Health Unit and Training Centre, Singur is the rural 
field practice area of  All India Institute of  Hygiene and Public 
Health (AIIHPH), Kolkata, which caters to 64 villages through 
two Union Primary Health Centers (UPHCs).

Women aged 40 and above, residing in the villages under the 
purview of  RHUTC, Singur, were the subjects of  this study. 
The exclusion criteria included (i) pregnant and lactating women 
(ii) those that had not provided written informed consent (iii) 
patients who were critically ill and (iv) patients who were on 
vitamin D supplementation since the last 6 months.

Sample size and sampling technique
With reference to a study conducted in Mangalore [9], according 
to which the level of  VDI was 80%, and taking into consideration 
95% confidence level, 10% relative error and design effect of  2, 
the final sample size was calculated to be 194.

Multistage random sampling was done. In the first stage, 
3 villages were selected randomly from each UPHC. Women 
aged 40 and above were selected from villages, and the number 
of  participants from each village was calculated by Population 
Proportionate to Size sampling method. Following this, the 
required number of  samples was drawn from the list of  women 
from each village using the simple random sampling method. 
If  the selected individual did not meet the selection criteria or 
could not be contacted in two visits, simple random sampling 
without replacement was done to select another study participant.

Study tool
A pre‑designed, pre‑tested structured schedule in the local 
language (Bengali) was used to collect the data. Face validity 
and content validity of  the instrument were ascertained by 
experts of  the institution from which the authors were affiliated. 
The height and weight of  the women were measured using 
standard operating procedures. In the past 7 days, individuals 

who consumed fish, egg yolk, milk, or dairy products for more 
than 3 days were considered to have satisfactory diet rich in 
vitamin D. Individuals with Body Mass Index (BMI) ≥25 kg/m2 
were reported as overweight/obese.[10] Laboratory investigation 
of  serum for 25‑Hydroxyvitamin D [25(OH)D] was done. 
Individuals with 25OH Vitamin D <30 ng/ml were categorized 
into the VDI group.[3]

Data analysis and ethical approval
Data entry and analysis was performed using the statistical 
software SPSS (IBM SPSS Statistics for Windows, Version 16.0). 
Descriptive statistics (mean ± Standard Deviation [SD] 
and median for the continuous variables and frequency in 
percentage for the categorical variables) was used to describe 
the sociodemographic characteristics, dietary pattern, daily sun 
exposure, tobacco use, and morbidity profile. Univariate and 
multivariable logistic regressions were used to determine the 
factors related with VDI. Results were considered significant at 
P < 0.05 level.

Ethical approval was obtained from the Institutional Ethics 
Committee. At the end of  the study, patients with VDI were 
treated and advised about the preventive measures.

Results

Out of  194 participants, 93 (47.9%) belonged to the 40–49 
age group. Mean (SD) age of  the participants was 56.9 (8.9) 
years. Among them, 169 (87.1%) were Hindu and 172 (88.6%) 
were currently married. Furthermore, 102 (52.6%) lived in 
joint families, while 112 (57.7%) were educated upto primary. 
Mean (SD) per capita income was 2754 (1097) INR, and 98 
participants (50.5%) belonged to middle class (according to 
Modified B. G. Prasad scale January 2017).

Mean (SD) duration of  daily sun exposure was 138.5 (59.2) 
minutes. 81 participants (41.7%) were current tobacco chewers, 
while 6 participants (3%) had a history of  smoking bidis. 82 
women (42.3%) had menopause. It was found that 55 (28.3%) 
were hypertensives and 68 (35.0%) were suffering from diabetes. 
The proportion of  women with overweight/obesity was 38.1%. 
In the past 7 days, although 61 (31.4%) consumed fish for more 
than 3 days and 56 (28.8%) ate egg yolk for more than 3 days, 
only 35 (18.0%) had milk and dairy products for more than 3 days.

Out of  the study participants, 57 (29.4%) had sufficient 
vitamin D (≥30ng/ml), while 99 (51.0%) had insufficient 
vitamin D (20‑29.99ng/ml) and 38 (19.6%) had deficient 
vitamin D (<20ng/ml) [Table 1]. The mean (SD) vitamin D 
level was 25.9 (5.21) ng/ml. Overall, the proportion of  women 
suffering from VDI was 70.6%.

From Table 2, it was evident that factors such as the decreasing 
age, education up to primary, low SES, the decreasing duration 
of  daily sun exposure, menopause, diabetes, overweight/obesity, 
and unsatisfactory diet were significantly associated with VDI.
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After adjusting for all the independent variables, only low 
SES, decreasing duration of  daily sun exposure, diabetes, 
overweight/obesity, and unsatisfactory diet were significant 
predictors of  VDI [Table 3]. The final model explained 39.3% 
of  variance with non‑significant Hosmer–Lemeshow statistics.

Discussion

Our study found that 70.6% of  the women aged 40 years and 
above had VDI. This was lower than 99.7% of  VDI as reported 
by a study among adult women in the rural community of  
Ballabgarh development block in Faridabad in 2017.[11] The 
finding of  this study was also lower than that of  another 
study in rural Maharashtra in 2017, where prevalence of  VDI 
was reported to be 88.9%.[12] However, the findings are in 
line with that of  a study conducted in Raipur in 2016 among 
post‑menopausal women.[13] This may be attributed to the fact 
that in West Bengal, fish and egg consumption is more, which 
happen to be among the very few dietary sources of  vitamin D.

Our study suggests that the decreasing duration of  sun exposure 
and diabetes are significantly associated with VDI. This finding is 
similar to that of  a study[12] conducted among 640 rural patients in 
Mahad, Maharashtra in 2017, which identified that women with dark 
complexion, those who wear Burkha, women who get inadequate 
exposure to sunlight, and those with diabetes were the significant 
predictors of  Vitamin D deficiency. Gender and hypertension were 
not significantly associated with vitamin D deficiency.

Another multi ethnic sample study of  Asian adults also found 
that females, smokers, alcoholics, diabetes patients, young people, 
those with higher BMI or HbA1c, people who had no education 
and poor income levels are significantly associated with VDI.[14] 
This can be explained by the fact that vitamin D, a fat‑soluble 
vitamin, gets sequestrated inside the adipose tissue (found more 
in obese individuals), resulting in pseudo VDI in the blood.

Various public health impacts of  vitamin D deficiency require 
urgent attention. It is evident that vitamin D not only has a 
bearing on bone health, but also plays a crucial role in the overall 
health of  an individual, right from its effect on glycemic control, 
immunity, cardiovascular diseases, neuromuscular function, 
pregnancy, and other aspects of  health. An epidemiological study 
conducted in the United States among a cohort of  903 healthy 
individuals suggested that people with vitamin D deficiency 
may be at a much greater risk of  developing diabetes.[15] It has 
been implicated that in people who suffer from cardiovascular 
diseases, maintenance of  normal serum 25(OH) vitamin D 
level could reduce their mortality risk as a result of  the disease 
by 30%.[16]

In the current global scenario, where non‑communicable diseases 
have achieved pandemic potential and cardiovascular diseases 
remain the leading cause of  death and disability, it has been 
recognized vitamin D3 significantly reduces the level of  oxidative 
stress on the cardiovascular system.[17] Moreover, it has been 
implicated that deficiency of  vitamin D3 increases the chances 
of  heart attacks.[17] The increasing prevalence of  obesity and 
physical inactivity, and decreased sun exposure due to lifestyle 
changes and unhealthy diet have all added to the increasing 
prevalence of  VDI. The knowledge about the importance to 

Table 2: Univariate logistic regression between VDI and 
different variables (n=194)

Variables Frequency VDI 
n (%)

OR (95% CI)* P†

Age
↓ in completed years ‑‑ ‑‑ 1.39 (1.19‑1.86) 0.041

Religion
Hindu 169 122 (72.2) 1.73 (0.72‑4.12) 0.215
Muslim 25 15 (60.0) 1

Marital status
Currently married 172 124 (72.1) 1.78 (0.71‑4.46) 0.203
Unmarried/Widow 22 13 (59.1) 1

Education
Up to primary 112 83 (74.1) 2.81 (1.47‑5.33) 0.001
Above primary 82 47 (57.3) 1

Family type
Joint 102 71 (40.2) 0.90 (0.48‑1.67) 0.744
Nuclear 92 66 (34.5) 1

SES
Low 101 79 (78.2) 2.17 (1.15‑4.07) 0.016
High 93 58 (62.4) 1

Duration of  daily sun 
exposure

↓ in hours per day ‑‑ ‑‑ 4.68 (2.84‑6.76) 0.001
Menopause

Yes 82 66 (80.5) 2.38 (1.22‑4.64) 0.010
No 112 71 (63.4) 1

Addiction to tobacco
Yes 81 61 (75.3) 1.48 (0.78‑2.82) 0.225
No 113 76 (67.3) 1

Diabetes
Yes 68 54 (36.4) 2.33 (1.13‑4.81) 0.022
No 126 83 (38.3) 1

Hypertension
Yes 55 42 (76.4) 1.49 (0.73‑3.06) 0.270
No 139 95 (68.3) 1

Overweight/obesity
Yes 74 60 (81.1) 2.39 (1.194.78) 0.013
No 120 77 (64.2) 1

Satisfactory diet
No 121 96 (79.3) 2.99 (1.58‑5.67) <0.001
Yes 73 41 (56.2) 1

*OR: Odd’s ratio; †P<0.05 was considered statistically significant

Table 1: Distribution of study participants according to 
their vitamin D status and vitamin D levels (n=194)

Vitamin D status Vitamin D level n (%)
Vitamin D sufficiency Sufficient 57 (29.4%)
VDI Insufficient 99 (51.0%)

Deficient 38 (19.6%)



Pan, et al.: Vitamin D status among women in rural West Bengal

Journal of Family Medicine and Primary Care 1266 Volume 7 : Issue 6 : November-December 2018

maintain an adequate level of  vitamin D is an emerging essential 
domain among the primary care physicians and is imperative to 
improve public health.

The main strength of  the study was that it was conducted 
among women from the rural community and multistage 
random sampling, along with design effect was used to arrive 
at an apt sample size with generalizability of  results. The study 
investigated 25OH Vitamin D, which is the most sensitive 
indicator for an individual’s vitamin D status. However, the study 
had limitations of  its own. As it was a cross‑sectional study, 
temporal association could not be established. Body parts and 
their relation to sun exposure could not be assessed. Further, 
due to limited funds, the researchers were unable to conduct 
investigations like serum calcium, alkaline phosphatase, and 
Parathyroid Hormone (PTH), which are all important functional 
indicators of  vitamin D status.

The need for improving the levels of  vitamin D among the 
female population is both important and urgent. Emphasis must 
be given on promoting consumption of  vitamin D rich foods 
and vitamin D supplements. They should also be encouraged 
to engage themselves in outdoor activities to increase exposure 
to sunlight. Women should be educated on the importance 
of  maintaining optimum body weight and strict adherence to 
diabetes prevention and control measures. At the policy level, 
the provision for early diagnosis of  vitamin D deficiency, framing 
of  population‑based programs to provide affordable vitamin D 

supplements, and vitamin D fortified food will help improve 
the situation at large.
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