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Abstract
Background:Due to poor exposure to sunlight and insufficient intake of vitamin D from diet,
vitamin D deficiency is common among all age groups, and it is especially prevalent among
women after menopause [1]. Vitamin D deficient postmenopausal women are prone to develop
serious complications such as osteoporosis and consequent catastrophic fractures of the neck
of the femur and vertebral column [2]. The prevalence of vitamin D deficiency in
postmenopausal women varies in different countries
Aim and Objective: To evaluate the prevalence of Vitamin D deficiency among
postmenopausal women.
Materials and Methods:This cross sectional observational study was carried out at Obstetrics
and Gynaecology department, IGIMS, Patna, over the period of 1 year, from 2018- 2019,
among 192 apparently healthy postmenopausal women (with 1 year of menstruation cessation)
without known history of diabetes, thyroid, renal or hepatic disease or malignancy. Patients
with surgical and other iatrogenic causes of menopause, history of surgery, hospitalization, or
major medical illness within the past 1 year or on hormone replacement therapy,
biophosphonates, teriparatide, glucocorticoids and other drugs affecting bone metabolism,
were excluded from the study. On the basis of 25 (OH) D concentrations, measured by
competitive in-vitro quantitative immunoassay, < 20 ng/mL, 20–30 ng/mL or > 30 ng/mL,
patients were classified as vitamin D-deficient, insufficient or sufficient respectively.
Results: In post-menopausal women, the vitamin D deficiency was observed in 102 women
(53.13%) out of 192 postmenopausal healthy population , 38 women (19.79%) had
insufficiency and 52 women (27.08%) had adequate Vitamin D levels. The most common
factors associated with inadequate vitamin D levels included limited sun exposure, lack of
dietary vitamin D intake.
Conclusion: High prevalence of vitamin D deficiency exists even among apparently healthy
Indian postmenopausal women. So, proper precaution should be taken to prevent the
complications.
Keywords: Postmenopausal women, Vitamin D deficiency, Insufficiency, Osteoporosis.

Introduction
Vitamin D deficiency is a worldwide epidemic health problem, and it ranges between 70%–
100% in the general population.[3] Prevalence of varying degrees (50-90%) has been reported
among Indian population with low dietary calcium intake.[4] A high prevalence of vitamin D
deficiency has been reported by various researchers in various groups of the population like
healthy school children, adolescents, rural girls, pregnant women and health care
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professionals.[5,6,7] Various studies do exist reporting high prevalence of Vitamin D
deficiency among postmenopausal women (PMW) from India and western world but data still
remain scanty.[8,9,10,11,12] Furthermore, few epidemiological studies have shown an
association of vitamin D deficiency and increased risk of chronic diseases like cardiovascular
disease, type 1 and 2 diabetes (T1D, T2D), cancer, suggesting that that vitamin D deficiency
not only affects musculoskeletal health but also affects a wide range of chronic diseases.[13]
So, it’s important to know the prevalence of vitamin D deficiency among apparently healthy
postmenopausal women.
Materials and methods
This cross sectional observational, 1 - year analysis, was carried out at Obstretics and
Gynaecology department, IGIMS, Patna, from 2018-2019, among 192 apparently healthy
postmenopausal subjects (with 1 year of menstruation cessation) without known history of
diabetes, thyroid, renal or hepatic disease or malignancy. Surgical and other iatrogenic causes
of menopause were excluded from the current study. Patients with history of surgery,
hospitalization, or major medical illness within the past 1 year were also excluded from the
study. Patients on hormone replacement therapy, biophosphonates, teriparatide,
glucocorticoids and other drugs affecting bone metabolism were excluded as well. Intake of
conventional calcium/vitamin D supplements was not considered an exclusion criterion. All
subjects were enrolled after taking a written informed/voluntary consent.
The 25-hydroxy vitamin D [25 (OH) D] concentrations were measured by competitive in-vitro
quantitative immunoassay in human serum using Elecsys & Cobas e analyzers (Roche) kit.
Inter-assay Coefficient of Variability (CV) was 9.9% and intra-assay CV was 5.7% in the
current analysis.The minimal detectable limit of the 25 (OH) D assay was 1.5 ng/mL.
According to recent consensus,the subjects were classified as vitamin D-deficient, insufficient
or sufficient on the basis of 25 (OH) D concentrations of < 20 ng/mL, 20-30 ng/mL or > 30
ng/mL respectively.[14,15]
Statistical Analysis
The data was categorised as mean ± SD and N (%).
Results
Total of 192 apparently healthy postmenopausal women participated in the current study. Mean
age of study population was 55.13 with mean ± SD number of menopausal symptoms were
3.160 ± 1.17. The most common menopausal symptoms in the current study are depicted in the
following table.
Table 1: Profile of the study population
Study Parameters
N=192
Mean Age of study Population=55.13
Urban:Rural= 130 (67.71%):62 (32.29%)
Mean Number of Symptoms: 3.160 ± 1.17
Most Common Symptoms
Fatigue, rheumatic pain, lack of energy= 37.5%
No Symptoms= 31.77%
Urogenital Symptoms= 17.71%
Cold hand and feet= 17.71%
Sweats, Irritability, Weight gain, Nervousness= 13.02%
Palpitation of heart, anxiety, insomnia= 11.98%
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Mean Vitamin D level of total population= 25.91 ng/ml
Vitamin D status of the study population
Deficiency< 20 ng/ml = 102 (53.13%)
Insufficiency 20-30 ng/ml = 38 (19.79%)
Adequacy = 52 (27.08%)
Mean vitamin D levels of the study population was 25.91 ng/ml. 53.13% of the population had
vitamin D deficiency, 19.79% had insufficiency and 27.08% had adequate vitamin D levels.
Discussion
Vitamin D deficiency is a worldwide pandemic, with a prevalence of 70%–100% in the general
population both in rural and urban populations and across all socioeconomic strata.[3] Previous
studies have also reported very high prevalence of vitamin D deficiency among
postmenopausal women from western world and India.[8,9,10,11,12] In Europe, a study carried
among women aged over 80 years showed, the prevalence of 25 (OH) D inadequacy was 80.9%
and 44.5% when considering cut-offs of 75 and 50 nmol/L, respectively.[8] Results of a study
among urban central south Chinese postmenopausal women showed 72.1% women to be
vitamin D deficient [25 (OH) D < 50 nmol/L].[16] One of the recent Indian study also showed
that Vitamin D deficiency was seen in 83.7% of the subjects (≤ 20 ng/mL) at baseline among
Indian postmenopausal women.[17] Another study showed that about 82% of the study group
had varying degrees of low 25 (OH) D levels among Indian postmenopausal women who were
having insufficient calcium and high phytate diet.[9] 25 (OH) D deficiency (< 20 ng/ml),
insufficiency (20–30 ng/ml) and replete states (> 30 ng/ml) were seen in 76%, 16.5%, 7.5% vs
70%, 23% and 7% respectively, when women of reproductive age group were compared with
postmenopausal group.[18] Unlike our study, postmenopausal women with established
osteoporosis, showed serum vitamin D to be deficient in two third of patients.[19] Thus,
prevention and early detection of hypovitaminosis D is the key factor to reduce the incidence
of osteoporosis among postmenopausal women. One study suggested that vitamin D deficiency
is a potential risk factor for obesity and development of insulin resistance leading to type 2
Diabetes Mellitus.[20] Another study showed no correlation between serum 25 (OH) D level
with markers of insulin resistance (IR) in postmenopausal Indian women.[17] Chacko SA et
al.,[21] showed that higher serum 25 (OH) D concentrations may be inversely associated with
metabolic syndrome, adiposity, triglycerides, and triglyceride: high-density lipoproteins
(HDL) cholesterol ratio but were not associated with low-density lipoproteins (LDL) and HDL
cholesterol, insulin and glucose in postmenopausal women. Thus, serum 25(0H) D levels affect
not only skeletal system but also overall well being of women and it’s level should be normal
for having good health. Sample size of the study is too small to generalize results of the study
to apparently healthy postmenopausal Indian population. However, it addresses a major
nutrition related health problem in apparently healthy postmenopausal Indian population,
which needs attention.
Conclusion
High prevalence of vitamin D deficiency exists even among apparently healthy
postmenopausal Indian women. So, it’s very important to prevent and treat the hypovitaminosis
D, to prevent the complications in old age population.
Footnotes
Source of Support: None
Conflict of Interest: None declared.
References
1.
Cheng TY, Millen AE, Wactawski-Wende J, et al. Vitamin D intake determines vitamin
d status of postmenopausal women, particularly those with limited sun exposure. J
9025

European Journal of Molecular & Clinical Medicine (EJMCM)
ISSN: 2515-8260

2.
3.
4.
5.
6.
7.

8.

9.
10.

11.
12.
13.
14.
15.

16.

17.

18.

19.
20.

Volume 07, Issue 11, 2020

Nutr. 2014;144:681–689.
Bilezikian JP. Primary hyperparathyroidism. J ClinEndocrinolMetab. 2018;103::3993–
4004.
G R, Gupta A. Vitamin D deficiency in India: Prevalence, causalities and
interventions. Nutrients. 2014;6:729–75.
Harinarayan CV, Joshi SR. Vitamin D status in India--Its implications and remedial
measures. J Assoc Physicians India. 2009;57:40–8.
Marwaha RK, Sripathy G. Vitamin D and bone mineral density of healthy school
children in northern India. Indian J Med Res. 2008;127:239–44.
Khadilkar AV. Vitamin D deficiency in Indian adolescents. Indian
Paediatr. 2010;47:7567.
Sahu M, Bhatia V, Aggarwal A, Rawat V, Saxena P, Pandey A, et al. Vitamin D
deficiency in rural girls and pregnant women despite abundant sunshine in northern
India. ClinEndocrinol (Oxf) 2009;70:680–4.
Bruyère O, Slomian J, Beaudart C, Buckinx F, Cavalier E, Gillain S, et al. Prevalence
of vitamin D inadequacy in European women aged over 80 years. Arch
GerontolGeriatr. 2014;59:78–82.
Harinarayan CV. Prevalence of vitamin D insufficiency in postmenopausal south Indian
women. Osteoporosis Int. 2005;16:397–402.
Paul TV, Thomas N, Seshadri MS, Oommen R, Jose A, Mahendri NV. Prevalence of
osteoporosis in ambulatory postmenopausal women from a semiurban region in
Southern India: A relationship to calcium nutrition and vitamin D
status. EndocrPract. 2008;14:66571.
Kalra S, Kalra B, Sachin Kumar, Khandelwal SK. Vitamin D deficiency in healthy
postmenopausal women in Haryana. World J Life Sci Med Res. 2011;1:11–5.
Leblanc ES, Desai M, Perrin N, Wactawski-Wende J, Manson JE, Cauley JA, et al.
Vitamin D levels and menopause-related symptoms. Menopause. 2014.
Griz LH, Bandeira F, Gabbay MA, Dib SA, Carvalho EF. Vitamin D and diabetes
mellitus: An update 2013. Arq Bras EndocrinolMetabol. 2014;58:1–8.
Dawson-Hughes B, Heaney RP, Holick MF, Lips P, Meunier PJ, Vieth R. Estimates of
optimal vitamin D status. Osteoporos Int. 2005;16:713–6.
Hollis BW. Circulating 25-hydroxyvitamin D levels indicative of vitamin D sufficiency:
Implications for establishing a new effective dietary intake recommendation for vitamin
D. J Nutr. 2005;135:317–22.
Li S, Ou Y, Zhang H, Zhang Z, Zhou H, Liu L, et al. Vitamin D status and its
relationship with body composition, bone mineral density and fracture risk in urban
central south chinese postmenopausal women. Ann NutrMetab. 2014;64:13–9.
Agarwal N, Mithal A, Dhingra V, Kaur P, Godbole MM, Shukla M. Effect of two
different doses of oral cholecalciferol supplementation on serum 25-hydroxy-vitamin D
levels in healthy Indian postmenopausal women: A randomized controlled trial. Indian
J EndocrinolMetab. 2013;17:883–9.
Harinarayan CV, Sachan A, Reddy PA, Satish KM, Prasad UV, Srivani P. 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. 2011;59:698–704.
Narula R, Tauseef M, Ahmad IA, Agarwal K, Ashok A, Anjana A. Vitamin d deficiency
among postmenopausal women with osteoporosis. J ClinDiagn Res. 2013;7:336–8.
Grineva EN, Karonova T, Micheeva E, Belyaeva O, Nikitina IL. Vitamin D deficiency
is a risk factor for obesity and diabetes type 2 in women at late reproductive age. Aging
(Albany NY) 2013;5:575–81.
9026

European Journal of Molecular & Clinical Medicine (EJMCM)
ISSN: 2515-8260

21.

Volume 07, Issue 11, 2020

Chacko SA, Song Y, Manson JE, Van Horn L, Eaton C, Martin LW, et al. Serum 25hydroxyvitamin D concentrations in relation to cardiometabolic risk factors and
metabolic syndrome in postmenopausal women. Am J ClinNutr. 2011;94:209–17.
Received:20-10-2020.

Revised:10-11-2020.

Accepted:30-11-2020

9027

