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ABSTRACT
Background: Vitamin D status influences different metabolic
adjustments, aside from calcium, phosphorus and bone
metabolism. The pleotropic functions of Vitamin D are eminent
from the presence of the Vitamin D receptors (VDR’s) being
present outside the skeletal system. Lower vitamin D is related
to poorer glucose control. In post/peri menopausal women
there could deficiency of vitamin D.
Objectives: In this study it was aimed to evaluate vitamin D
levels along with fasting blood glucose, follicle stimulating
hormone (FSH) and estradiol in healthy pre and
postmenopausal women with or without diabetes.
Materials and Methods: Total of 92 subjects including 37 nondiabetic, 15 diabetic premenopausal women and 25 diabetic
and 15 non-diabetic postmenopausal women without any major
medical illness, who gave consent were included for study.
Fasting blood samples were collected for glucose estimation by
GOD/POD method and vitamin D, follicle stimulating hormone
(FSH), estradiol was estimated by ELISA method using
commercial kits. Values were reported as mean + standard
deviation (SD). The data were analysed by one-way ANOVA
with Tukey-Kramer Post Hoc test using SPSS version 20 and p
value of < 0.05 was taken as statistically significant at 95%
confidence interval.

INTRODUCTION
Menopause and ageing are associated with changes in circulating
gonadal steroid hormones, insulin insensitivity, body composition
and also lifestyle and social coordinates. Vitamin D status
influences different metabolic adjustments, aside from calcium,
phosphorus and bone metabolism.1-5 The pleotropic functions of
Vitamin D are eminent from the presence of the Vitamin D
receptors (VDR’s) being present outside the skeletal system.
VDR’s exist on a very wide range of tissues, including
endothelium, vascular smooth muscle, cardiomyocytes, kidney,
liver, and beta cells of pancreas etc.
Presence of VDR’s in beta cells of pancreas has given a lot of
evidence in the role of Vitamin D in the secretion of insulin (6). In
experimental animals the role of calcitriol in insulin secretion has
been proved. Vitamin D increases the production of some antiinflammatory cytokines and decreases the release of some
proinflammatory cytokines. Deficiency of vitamin D is associated
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Results: Results of the study showed that vitamin D levels
were significantly lower in postmenopausal women with and
without diabetes compared to premenopausal women without
diabetes as well as premenopausal women with diabetes.
Conclusions: The study was concluded that the observed low
levels of vitamin D in postmenopausal women indicating a
supplementation of vitamin D may improve quality of life in
postmenopausal women.
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with upregulation of TLR (toll like receptors) expression and a
proinflammatory state. Thus, a deficiency of vitamin D could cause
insulin resistance due to increase in proinflammatory state.
Vitamin D status ameliorates the glycemic index.7-9
Lower vitamin D is related to poorer glucose control. In post/peri
menopausal women there could be deficiency of vitamin D. The
reasons being, ageing has a reduced ability on function of skin &
GIT, for absorption and activation of 7-dehydro cholesterol, and
second reason being estrogens activate the α 1 hydroxylase in the
kidney, and they have low estrogens. Animal studies have shown
low levels of vitamin D increases the risk of prediabetes. In vitamin
D deficiency, insulin resistance is increased. This leads to
alterations in lipid metabolism, leading to an increase in
triglycerides and LDL and a decrease in HDL, leading to increased
adiposity, which would exaggerate the insulin resistance.
Animal experiments have shown an increase in the expression of
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enzymes of lipogenesis and decreased expression of genes of
beta oxidation of fatty acids. This again would exacerbate the
vitamin D status.
Vitamin D and estradiol are working synergistically. Lower
estradiol level is one of the factors that contributes to lower
vitamin D binding protein levels in older women. FSH and
estradiol is estimated in the samples to establish the
postmenopausal condition.

hormonal abnormality, cardiac problems, pregnancy, hormonal
therapy, heavy exercise, and familial hypertriglyceridemia were
excluded.
Sample Collection
After an overnight fasting for 12 -14 hours, sample was collected
from the subjects. About 5 ml of venous blood was drawn under
aseptic precaution in a sterile plain vacutainer from selected
subjects. Sample for glucose estimation was separately taken in
fluoride, oxalate vial and remaining sample is collected into a
plane voile. Glucose is estimated in plasma and lipid profile is
estimated in serum. As soon as the sample is collected, serum is
separated, and estimations were done on the same day.
Assay Method
Assay of samples for glucose estimations was done using Erbachem-5 plus2 semi-automated analyser. The quality control was
checked using control sera of two levels. Glucose was estimated
by GOD/PAP method.10,11 Vitamin D12, Estradiol13,14 and FSH15
were estimated by ELISA method.
Results were reported as mean + standard deviation (SD). The
data were analysed by one-way ANOVA with Tukey-Kramer Post
Hoc test using SPSS version 20 and p value of < 0.05 was taken
as statistically significant at 95% confidence interval.
Ethical Considerations
Sample was collected after taking written/oral consent from the
subjects. This project has been approved by the ethical committee
of Shadan Institute of Medical Sciences.

MATERIALS AND METHODS
Sample Size
The postmenopausal women selected were those with a history of
natural menopause, who had cessation of menstruation for a
minimum of one year, and premenopausal women who were
studied were those who had regular menstruation. In the present
study the total number of participants were 92. The age group of
pre-menopausal group of women was between 25 – 50 and for
the post-menopausal women it is between 45 – 75. The first group
consisted of 37 premenopausal women without diabetes, and
second group consisted of 15 premenopausal women with
diabetes, third group had 15 postmenopausal women without
diabetes and fourth group consisted of 25 postmenopausal
women with diabetes.
Inclusion and Exclusion Criterion
Diabetic and non-diabetic women in the study were selected
depending on the exclusion criterion. Women with any type of

Table 1: Number and age of subjects in study groups
Study groups

No of Subjects

Age range (Mean ± SD)

Premenopausal women without diabetes
Premenopausal women with diabetes

37
15

29 – 54 (39.2 ± 6.6)
32 - 49 (39.5 ± 5.7)

Postmenopausal women without diabetes
Postmenopausal women with diabetes
Total number of subjects

15
25
92

45 - 62 (52.4 ± 5.8)
50 - 75 (58.8 ± 7.9)
29 – 75*

*Minimum and Maximum years of age
Table 2: Fasting Blood Glucose and Vitamin D, FSH and Estradiol in the study groups
Study groups

Fasting Blood
Glucose

Vitamin D

FSH

Estradiol

Premenopausal women without diabetes
Premenopausal women with diabetes
Postmenopausal women without diabetes
Postmenopausal women with diabetes

95.2 ± 14.1
151.7 ± 32.9*
92.3 ± 12.4@
154.9 ± 61.4*#

38.82 ± 10.44
36.78 ± 8.02
28.09 ± 5.64*@
27.4 ± 5.59*@

7.71 ± 6.11
8.12 ± 6.84
28.31 ± 9.7*@
29.99 ± 11.53*@

44.76 ± 8.96
42.47 ± 9.14
7.6 ± 6.68*@
8.18 + 7.02*@

Statistical analysis done by one-way ANOVA with Tukey-Kramer Post Hoc test
Values are Mean ± SD; Statistically significant = p< 0.05
*Statistically significant when compared to premenopausal women without diabetes; @Statistically significant when
compared to premenopausal women with diabetes; #Statistically significant when compared to postmenopausal women
without diabetes.
RESULTS
Table 1 gives the number and age of subjects in study groups.
Premenopausal women without diabetes group were with 37
number of subjects having 39.2 ± 6.6 mean ± standard deviation
years of age and premenopausal women with diabetes group
was with 15 subjects having 39.5 ± 5.7, Postmenopausal women
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without diabetes group was 15 number of subjects having 51.0 ±
7.7 mean ± standard deviation years of age and postmenopausal
women with diabetes group was 58.8 ± 7.9. Overall, the subjects
were from 29 to 75 years of age.
Fasting Blood Glucose, Vitamin D, FSH and Estradiol in the study
groups were shown in Table 2. The analysis of results by ANOVA
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indicated the statistically significant mean values (p<0.05) for all
the parameters. Fasting blood glucose levels were clearly showed
an increased level in pre- and post-menopausal women with
diabetes. Vitamin D levels were significantly lower in
postmenopausal women with and without diabetes compared to
premenopausal women without diabetes as well as
premenopausal women with diabetes. FSH and Estradiol were
clearly different for premenopausal women compared to
Postmenopausal women.

DISCUSSION
The incidence of type 2 diabetes is increasing day by day globally.
A lot of pharmacotherapies have emerged. A lot of innovative
approaches are needed to prevent it’s development. Recently,
vitamin D has been discovered as a potential diabetes risk
modifier. Based on pre-clinical studies, vitamin D seems to play a
regulatory role in insulin secretion, beta-cell survival, and calcium
flux within beta-cells. A series of studies have shown that vitamin
D deficiency impairs glucose-mediated insulin secretion in rat
pancreatic beta cells.16-20 Vitamin D may also have a direct effect
on beta-cell function, which seems to be exerted by binding of its
circulating active form to the vitamin D receptor (VDR) that is
expressed in pancreatic beta-cells.21
In the present study we have tried to evaluate levels of vitamin D
in pre and postmenopausal women with and without diabetes. The
serum levels of FSH and estradiol were analyzed to demarcate
pre and postmenopausal women. A clear-cut difference was seen
in both the hormones in pre and postmenopausal women. In the
present study it has been observed that the vitamin D levels were
low in postmenopausal women with and without diabetes
compared to premenopausal women. Increasing age, increased
body mass index (BMI), and abnormal lipid profiles contribute to
an increased risk of vitamin D deficiency. Women who have a
perimenopausal and postmenopausal reduction in estrogen levels
are a high-risk group for vitamin D deficiency. Type 2 Diabetes
Mellitus (T2DM) and menopause are associated with vitamin D
status. Estrogen decline during menopausal stages promotes
hypovitaminosis D. There are studies which showed vitamin D
deficiency in pre and postmenopausal women with diabetes
compared with non-diabetic women.22,23
Low vitamin D levels are also associated with lipid profile
abnormalities. Studies have shown that women with high levels of
cholesterol and VLDL are shown to have low vitamin D levels.
Obesity increases the risk for hypovitaminosis D due to deposition
of vitamin D precursors in body fat stores, reducing its
bioavailability to the skin.
In a cross-sectional study in Japan, Mori and colleagues indicated
that 91.8% of postmenopausal diabetic women are deficient of
vitamin D.24 In another cross-sectional study in India, Kanwar and
coworkers reported a higher prevalence of vitamin D deficiency
among postmenopausal T2DM women compared to
premenopausal T2DM women (80% versus 60%).25 Another
cross-sectional study in Indonesia by Hidayat et al. observed a
prevalence of 78.2% vitamin D deficiency among elderly T2DM
women.26 Likewise, studies by Sarmidi et al.27 and Setiati and
Sutrisna28 observed a prevalence of 61.9% and 35.1%,
respectively
The finding of a higher vitamin D deficiency in the
postmenopausal women may be related to advanced age. Aging
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is directly related to decreasing vitamin D levels. The diminishing
levels of 25(OH) D with age is due to impaired intestinal
absorption of vitamin D29 as well as a decline in the concentration
of vitamin D precursors normally stored in the skin coupled with
reduced capacity to synthesize vitamin D in the skin when
exposed to UV radiation.30 Additionally, decline in oestrogen
associated with postmenopausal women decreases the activity of
1-alpha hydroxylase vitamin D responsible for activating vitamin D
and its receptors.
Need and colleagues as well as Ford et al.'s study31 reported an
inverse relationship between FBG and serum 25(OH) D levels.
Few more studies also reported higher HbA1c levels in patients
with severe vitamin D deficiency compared to subjects with mild to
moderate deficiency.32-35
The observed association between vitamin D, FBG, and HBA1c is
suggestive of the fact that good control of blood sugar is essential
for optimal vitamin D levels among diabetic women. The finding of
a significant negative association between vitamin D sufficiency
and FBG and HBA1c in both pre- and postmenopausal women
further corroborate this assertion.
Moreover, a greater number of the vitamin D deficient study
participants presented with poorer glycemic control and a higher
blood glucose level. In a population-based study in Australia have
reported on a protective effect of higher 25(OH) vitamin D on FPG
and HbA1c.36
Hence it was concluded that the observed low levels of vitamin D
in postmenopausal women indicating a supplementation of vitamin
D may improve quality of life in postmenopausal women.

ACKNOWLEDGEMENTS
The authors are grateful to Managing Director and Dean for
providing the facilities and constant encouragement for the study.
REFERENCES
1. Nam GE, Kim DH, Cho KH, Park YG, Han KD, Kim SM, Lee
SH, Ko BJ, Kim MJ. 25-Hydroxyvitamin D insufficiency is
associated with cardiometabolic risk in Korean adolescents: the
2008-2009 Korea National Health and Nutrition Examination
Survey (KNHANES). Public Health Nutr. 2014 Jan;17(1):186-94
2. Judd, SE & Tangpricha, V. Vitamin D deficiency and risk for
cardiovascular disease. Am J Med Sci. 2009: 338, 40–44.
3. Dobnig, H, Pilz, S, Scharnagl, H et al. Independent association
of low serum 25-hydroxyvitamin D and 1,25-dihydroxyvitamin D
levels with all-cause and cardiovascular mortality. Arch Intern Med
2008:168, 1340–9.
4. Verhave, G & Siegert, CE. Role of vitamin D in cardiovascular
disease. Neth J Med 2010: 68, 113–8.
5. Mathew, S, Lund, RJ, Chaudhary, LR et al. Vitamin D receptor
activators can protect against vascular calcification. J Am Soc
Nephrol. 2008: 19, 1509–19.
6. Morró M, Vilà L, Franckhauser S, Mallol C, Elias G, Ferré T,
Molas M, Casana E, Rodó J, Pujol A, Téllez N, Bosch F, Casellas
A. Vitamin D Receptor overexpression in β-cells ameliorates
diabetes in mice. Diabetes Metab Syndr. 2019 May Jun;13(3):1685-8
7. Garbossa SG, Folli F. Vitamin D, sub-inflammation and insulin
resistance. A window on a potential role for the interaction
between bone and glucose metabolism. Rev Endocr Metab
Disord. 2017 Jun;18(2):243-58.

Int J Med Res Prof.2021 Jan; 7(1); 8-11.

www.ijmrp.com

Ameetha Rani V et al. Vitamin D Status in Postmenopausal and Diabetic Women
8. Wang W, Zhang J, Wang H, Wang X, Liu S. Vitamin D
deficiency enhances insulin resistance by promoting inflammation
in type 2 diabetes. Int J Clin Exp Pathol. 2019 May;12(5):1859-67.
9. Karau PB, Kirna B, Amayo E, Joshi M, Ngare S, Muriira G. The
prevalence of vitamin D deficiency among patients with type 2
diabetes seen at a referral hospital in Kenya. Pan Afr Med J. 2019
Sep 17;34: 38.
10. Kaplan L A, Carbohydrates and Metabolite. Clinical chemistry;
theory and analysis and co-relation, Kaplan L A and PesceA J,
1984, 1034 – 1040
11. Trinder P. Determination of Glucose in Blood Using Glucose
Oxidase with an Alternative Oxygen Acceptor. Ann Clin Biochem
1969; 6(1): 24-7.
12. P. Trinder Holick MF. Vitamin D status, measurement,
interpretation and Clinical Application. Ann Epidemoil.2009,
19(20); 73-8.
13. Ratcliffe, W A., Carter Gd, Dowsett M, et al. Oestrdiol assays,
applications and guidelines for the provision of a clinical
biochemistry service. Ann, Clin. Biochem., 1988; 25: 466-83.
14. Tietz NW. Clinical guide to laboratory tests, 3rd edition, 1995,
216 – 7.
15. Qiu Q, Kuo A, Todd H,Dias ja, Gould JE, Overstreet JW,
Lasley BL. Enzyme immunoassay method for total urinary FSH
betasubunit and its application for measurement of total urinary
FSH. Fertil Steril 1998; 69(2): 278-85.
16. Norman AW, Frankel JB, Heldt AM, et al. Vitamin D deficiency
inhibits pancreatic secretion of insulin. Science. 1980; 209: 823–5.
17. Chertow BS, Sivitz WI, Baranetsky NG, et al. Cellular
mechanisms of insulin release: the effects of vitamin D deficiency
and repletion on rat insulin secretion. Endocrinology. 1983;113:
1511–18.
18. Kadowaki S, Norman AW. Dietary vitamin D is essential for
normal insulin secretion from the perfused rat pancreas. J Clin
Invest. 1984; 73: 759–66.
19. Tanaka Y, Seino Y, Ishida M, et al. Effect of vitamin D3 on the
pancreatic secretion of insulin and somatostatin. Acta Endocrinol
(Copenh) 1984;105:28–533.
20. Cade C, Norman AW. Vitamin D3 improves impaired glucose
tolerance and insulin secretion in the vitamin D-deficient rat in
vivo. Endocrinology. 1986;119: 84–90.
21. Johnson JA, Grande JP, Roche PC, et al.
Immunohistochemical localization of the 1,25(OH)2D3 receptor
and calbindin D28k in human and rat pancreas. Am J Physiol.
1994;267:E356–360.
22. Raška I Jr, Rašková M, Zikán V, Škrha J. High Prevalence of
Hypovitaminosis D in Postmenopausal Women with Type 2
Diabetes Mellitus. Prague Med Rep. 2016;117(1):5-17.
23. Fondjo, L A.; Samuel Asamoah Sakyi, S A.; Owiredu, W K B
A, Laing, E F, Eddie-Williams Owiredu, Awusi, E K et al.
Evaluating Vitamin D Status in Pre- and Postmenopausal Type 2
Diabetics and Its Association with Glucose Homeostasis. Biomed
Res Int 2018 Apr 2; doi: 10.1155/2018/9369282.
24. Mori H., Okada Y., Tanaka Y. Incidence of vitamin d deficiency
and its relevance to bone metabolism in Japanese
postmenopausal women with type 2 diabetes mellitus. Internal
Medicine. 2015; 54 (13):1599–1604.
25. Kanwar S. N. G., Shekhawat M., Sharma P., Hada R.
Comparison of Vitamin D Levels in Pre And Postmenopausal

11 | P a g e

Type 2 Diabetic Females. IOSR Journal of Dental and Medical
Sciences. 2015;14(8):70–3.
26. Hidayat R., Setiati S., Soewondo P. The association between
vitamin D deficiency and type 2 diabetes mellitus in elderly
patients. Acta Medica Indonesiana (The Indonesian Journal of
Internal Medicine) 2010;42 (3):123–9.
27. Sarmidi S., Setiyohadi B., KW S. A. Vitamin D status and
hyperparathyroisism in postmenopausal osteoporotic patients in
Cipto Mangunkusumo hospital Jakarta. Acta Medica Indonesiana
(The Indonesian Journal of Internal Medicine) 2008;40 (2):69–73.
28. Setiati S. O. M., Sutrisna B. Sutrisna B: The role of ultravioletB from sun exposure on vitamin D3 and parathyroid hormone level
in elderly women in Indonesia. Journal of Gerontology and
Geriatrics. 2007;2 (3):126–32.
29. Clemens T. L., Zhou X.-Y., Myles M., Endres D., Lindsay R.
Serum vitamin D2 and Vitamin D3 metabolite concentrations and
absorption of vitamin D2 in Elderly Subjects. The Journal of
Clinical Endocrinology & Metabolism. 1986; 63 (3):656–60.
30. Mac Laughlin J., Holick M. F. Aging decreases the capacity of
human skin to produce vitamin D3. The Journal of Clinical
Investigation. 1985;76(4):1536–8. doi: 10.1172/jci112134.
31. Ford E. S., Zhao G., Tsai J., Li C. Associations between
concentrations of vitamin D and concentrations of insulin, glucose,
and HbA 1camong adolescents in the United States. Diabetes
Care. 2011;34(3):646–8. doi: 10.2337/dc10-1754.
32. Doddamani G. B. B. U., Kora S., Chickmath R. Serum Vitamin
D Levels in Newly Detected Type 2 Diabetes Mellitus. Scholars
Journal of Applied Medical Sciences. 2013;1(6):786–8.
33. Dalgård C., Petersen M. S., Weihe P., Grandjean P. Vitamin D
status in relation to glucose metabolism and type 2 diabetes in
septuagenarians. Diabetes Care. 2011;34(6):1284–88. doi:
10.2337/dc10-2084.
34. Shanthi B., Revathy C., Devi A. J. M., Parameshwari P. J.,
Stephen T. Serum 25(OH)D and type 2 diabetes mellitus. Journal
of Clinical and Diagnostic Research. 2012;6(5):774–6.
35. Chiu K. C., Chu A., Go V. L., Saad M. F. Hypovitaminosis D is
associated with insulin resistance and β cell dysfunction.
American Journal of Clinical Nutrition. 2004;79(5):820–5. doi:
10.1093/ajcn/79.5.820.
36. Pannu P. K., Zhao Y., Soares M. J., Piers L. S., Ansari Z. The
associations of vitamin D status and dietary calcium with the
metabolic syndrome: An analysis of the Victorian Health Monitor
survey. Public Health Nutrition. 2017;20 (10):1785–96.
[

Source of Support: Nil.

Conflict of Interest: None Declared.

Copyright: © the author(s) and publisher. IJMRP is an official
publication of Ibn Sina Academy of Medieval Medicine &
Sciences, registered in 2001 under Indian Trusts Act, 1882.This is
an open access article distributed under the terms of the Creative
Commons Attribution Non-commercial License, which permits
unrestricted non-commercial use, distribution, and reproduction in
any medium, provided the original work is properly cited.
Cite this article as: Ameetha Rani V, Mohammed Siddique
Ahmed Khan, Swamy M, Jagannatham S. A Comparative Study of
Vitamin D Status in Pre- and Post-Menopausal Women with and
without Diabetes. Int J Med Res Prof. 2021 Jan; 7(1): 8-11.
DOI:10.21276/ijmrp.2021.7.1.003

Int J Med Res Prof.2021 Jan; 7(1); 8-11.

www.ijmrp.com

