
International Journal of Medical Science in Clinical Research and Review 

Online ISSN: 2581-8945 

Available Online at http://www.ijmscrr.in Volume 7|Issue 01 (January-February)|2024 Page: 87-92 

IJMSCRR: January-February 2024         https://doi.org/10.5281/zenodo.10574317                                         Page | 87  
© Swarnima Singh et al. 

Original Research Paper 

To Determine Vitamin D, Cholesterol, Triglycerides, HDL, LDL, and VLDL 

Play Roles in Pre- and Post-Menopausal Women with Type 2 Diabetes. 
Authors: 

Swarnima Singh ¹, Savita Rathore², Salender Singh³ 
1
PhD Scholar, Department of Biochemistry,  Malwanchal University, Indore, M.P & Assistant Professor, Glocal University, U.P. 

2
Professor, Department of Biochemistry, Amaltas Institute of Medical Science, Devas, M.P 

3
PhD Scholar, Department of Biochemistry, Malwanchal University, Indore, M.P 

Corresponding Author: 

Swarnima Singh, PhD Scholar, Department of Biochemistry,  Malwanchal University, Indore, M.P & Assistant Professor, 

Glocal University, U.P.,  

Article Received: 17-December-2023, Revised: 07-January-2023, Accepted: 27-January-2024 

ABSTRACT: 

The two most common long-term health issues that cause cardiovascular disease in women after menopause are glucose 

homeostasis and abnormal vitamin D levels. An increased risk of type 2 diabetes mellitus (T2DM) may be linked to 

insufficient vitamin D levels. Vitamin D level in connection to glycemic indices and metabolic parameters was examined 

in this study of premenopausal and postmenopausal women with type 2 diabetes. Using SPSS software, researchers 

compared premenopausal and postmenopausal type 2 diabetic women by measuring their fasting blood glucose, lipid 

profile, and vitamin D levels. Serum levels of HDL-C and vitamin D fell considerably in postmenopausal T2DM women 

compared to the premenopausal group, while levels of FBG, TC, TAG, LDL-C, increased significantly (p<0.001). At 

p<0.05, there was a negative correlation between vitamin D and LDL-C. There was a robust inverse relationship between 

low vitamin D levels and metabolic or lipid parameters. While low HDL-C levels are associated with menopause, this 

study revealed no correlation between low HDL-C and low vitamin D levels in postmenopausal type 2 diabetic women. 

The current analysis delves at the link between vitamin D and cholesterol. Postmenopausal women with type 2 diabetes 

who also have dyslipidemia are at an increased risk for cardiovascular illnesses, according to this study's results. 
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INTRODUCTION: 

Type 2 Diabetes Mellitus (T2DM), caused by insulin 

deficiency or insufficiency, is a metabolic disease and 

prominent lifestyle disorder. Abnormal lipid metabolism 

is one of the major factors contributing to increased 

cardiovascular risk in patients with type 2 diabetes [1-4]. 

In females with type 2 diabetes, there is a combination 

of insulin resistance and dysfunctional β cells, but they 

do not need insulin to continue life, although insulin will 

eventually be needed to control elevated levels of 

glucose and keep the levels of HbA1c below 7% in 

almost 90% of patients [5-9]. Almost every year, 

approximately 1.6 million of the populationlost their 

lives due to diabetic complications, as stated in the 

World Health Organization report [10,11]. 

Women are at a higher risk of diabetes-related 

complications than men, and vitamin D deficiency is 

thought to increase the severity of various age-related 

diseases linked to oxidative stress in women [1]. 

Therefore, identifying the correlation of Vitamin D with 

T2DM and lipid profile can be beneficial for controlling 

poor glycemic index and other age-related diseases [2].  

The present study was designed to determine the role of 

vitamin D, lipid profile, and the antioxidant enzyme 

superoxide dismutase in type 2 diabetes in females and 

how all these parameters affect the process of aging in 

women [3,4]. The dietary pattern of females also helps 

determine the effects of vegetarian and non-vegetarian 

diets on hyperglycemia, Vitamin D levels, dyslipidemia, 

and oxidative stress. This study will be helpful in 

determining the role of different included parameters in 

aging and in controlling different risk factors related to 

Vitamin D deficiency, T2DM, elevated cholesterol 

levels, and oxidative stress in females [5].The aim of the 
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present study was to determine Vitamin D, cholesterol, 

triglycerides, HDL, LDL, and VLDL play roles in pre- 

and post-menopausal women with type 2 diabetes. 

 

MATERIALS AND METHODS: 

The present study commenced after obtaining approval 

from the institutional ethics committee. The study was 

conducted at the Department of Biochemistry, Index 

Medical College, Hospital & Research Centre, 

Malwanchal University, Indore, India. The comparative 

study was comprised of two groups: pre-menopausal 

type 2 diabetic women and another group is of post-

menopausal type 2 diabetic women. Total of hundred 

and with type 2 diabetes were included in this study after 

obtaining approval from the institutional ethical 

committee. The study was conducted in a population of 

20-42yr women’s of pre-menopausal and women aged > 

55 years with post-menopausal type 2 diabetes. T2DM 

was diagnosed according to the American Diabetes 

Association norms. The T2DM group subjects were 

diagnosed by consultants of the Medicine Department of 

Index Medical College, Hospital & Research Centre. 

Physical examination was performed on all subjects by a 

qualified doctor using established standard methods. 

Exclusion criteria were T2DM individuals, less than two 

years of known T2DM duration, subjects with cancer 

and thyroid dysfunction, and subjects who were 

alcoholics and smokers.  

5 mL of fasting venous blood were drawn into fluoride 

and plane vials, after informed written consent from all 

the study group subjects with a disposable syringe & 

needle, under all aseptic conditions for the estimation of 

Vitamin D, lipid profile and blood glucose. Blood 

samples were allowed to clot for 5-10 min and plasma 

and serum were separated by centrifugation at 3000 rpm 

for 20 min. The separated serum was stored in aliquots at 

-20o C until assayed. For FBS estimation, all samples 

were run within 2 h after serum separation on a semi-

automated analyzer (Chem 7), and serum was stored for 

estimation of Vitamin D, and lipid profile. 

For all collected samples of the study population, serum 

lipid profile, SOD activity, and fasting blood sugar levels 

were estimated. All the reagents, calibrators, controls, 

and samples were brought to room temperature before 

starting the test run. We measured the serum lipid profile 

using standard methods on an automated chemistry 

analyzer. 

 

Statistical Analysis: 

The collected data was entered into a Microsoft Excel 

worksheet and processed using the SPSS version 27. 

Quantitative data are expressed as the mean ± SD, and 

Student’s t-test was used to determine the difference 

between the two groups. Qualitative data were expressed 

as numbers and percentages. The chi-square test was 

used to determine the association between the two 

variables. Karl Pearson’s coefficient of correlation was 

used to know the correlation between two variables. A p-

value <0.05/ (<0.01) was considered statistically 

significant (highly significant).   

 

RESULTS: 

 

Table1. Comparison of different parameters in Pre and Post Menopausal T2DM women 

Parameters 
Pre-menopause (n=206) Post-menopause (n=206) 

P Value 
Mean SD Mean SD 

FBS 193.71 42.14 218.97 51.77 <0.001* 

Vitamin- D 34.06 9.91 27.30 10.73 <0.001* 

HDL 59.82 14.74 46.20 13.27 <0.001* 

LDL 116.21 38.15 145.72 49.09 <0.001* 

VLDL 33.21 15.60 43.11 24.73 <0.001* 

Total 

Cholesterol 

208.78 44.15 250.40 259.12 
0.024** 

TAG 163.19 70.00 213.40 112.81 <0.001* 
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Table 1 shows a comparison of different parameters 

between the two groups with their mean values.  Mean 

serum FBS level was found to be increased with the 

value of 218.97±51.77 in post-menopausal women and it 

is found to be lower with the value of 193.71±42.14 in 

pre-menopausal women. Mean serum Vitamin D value 

found to be increased with the value of 34.06± 9.91 in 

pre-menopausal women which decrease markedly with 

the value of 27.30±10.73 in post-menopausal group.  

These variations were highly significant at the 1% level 

of significance (P < 0.001). When we observed the 

comparison of  parametersof lipid profile in both groups, 

mean serum HDL levels were found to be improved in 

pre-menopausal women with a value of 59.82±14.74 and 

was found to be on the lower side with a value of 

46.20±13.27 in the postmenopausal group. The mean 

serum LDL level increased by 145.72±49.09 in post-

menopausal women and decreased lower  with the value 

116.21 ±38.15 in pre-menopausal women. Values of 

VLDL also increased in the post-menopausal group 

compared to the pre-menopausal group, as shown in 

Table 1. These variations were highly significant at the 

1% level of significance (P < 0.001). Mean serum total 

cholesterol level was found to be increased with the 

value of 250.40 ±259.12 in post-menopausal women and 

it is found to be lesser with the value 208.78 ±44.15 in 

pre-menopausal women. This value is significant at the 

5% level of significance, with a p-value of 0.024. The 

levels of triglycerides were also significantly increased 

in the post-menopausal phase compared to the pre-

menopausal phase. The antioxidant enzyme superoxide 

dismutase was found to be decreased in the 

postmenopausal group with a value of 0.89±0.61, and 

the status was good in premenopausal women with a 

value of 5.65±1.48, and these variations were highly 

significant at the 1% level of significance (P < 0.001).  

 

DISCUSSION: 

Type 2 Diabetes Mellitus (T2DM) and menopause are 

associated with vitamin D status. Estrogen decline 

during menopausal stages promotes hypovitaminosis D. 

However, the interplay between vitamin D, menopause, 

lifestyle, and T2DM cannot be overlooked.  

Compared to premenopausal women, the lipid profile 

parameters TC, TAG and LDL-C increased substantially 

(P < 0.05) in postmenopausal women. These results are 

consistent with those reported by a study[12]. Elevated 

TAG levels in postmenopausal women may be attributed 

to various mechanisms, including insulin resistance, 

excessive production of TAG-rich lipoproteins, and 

heightened HDL-C clearance, which may be a 

consequence of reduced estrogen and insulin synthesis. 

Changes in HDL metabolism can contribute to the onset 

of atherosclerosis in individuals with 

hypertriglyceridemia. 

Empirical and clinical data have established a negative 

correlation between low HDL-C levels and elevated 

susceptibility to cardiovascular disease[13]. HDL 

particles have been found to facilitate reverse cholesterol 

transport (RCT) and demonstrate various beneficial 

activities including antioxidation, inflammation, 

thrombosis, and vasodilation [14]. Fluctuations in HDL-

C concentration and HDL particle composition 

subsequent to menopause have generated considerable 

debate. The current study's finding that HDL-C levels 

decreased (P < 0.05) in postmenopausal T2DM women 

is consistent with the results reported by a study [14]. 

Furthermore, alterations in lipid profile are associated 

with an increase in adiposity in the abdominal region 

throughout the transition to menopause. 

Nonetheless, weight gain is a physiological change that 

occurs during menopause. Most studies have 

demonstrated that weight gain is exclusively associated 

with menopausal transition; however, some studies have 

discovered that the weight gain that occurs during this 

time appears to be the result of aging rather than the 

menopausal transition itself [15]. In the present study, 

we found that the HDL of premenopausal women was 

lower than those of postmenopausal women were. In 

addition to weight gain, alterations in body composition 

and fat distribution are associated with menopause [16]. 

As postmenopausal age increases, there is a concurrent 

reduction in lean body mass and an increase in adipose 

mass, primarily localized in the abdominal region [17]. 

Increased visceral adipose tissue (VAT) is regarded as a 

constituent of metabolic syndrome, which is evident in 

diabetes and is positively correlated with metabolic 

diseases and cardiovascular risk factors [8]. 

Furthermore, alterations in lipid profile are associated 

with an increase in adiposity in the abdominal region 

throughout the transition to menopause.Nonetheless, 

weight gain is a physiological change that occurs during 

menopause. Most studies have demonstrated that weight 

gain is exclusively associated with menopausal 

transition; however, some studies have discovered that 

the weight gain that occurs during this time appears to be 

the result of aging rather than the menopausal transition 

itself [15]. In the present study, we found that the 

dyslipidemia of premenopausal women was lower than 

those of postmenopausal women were. In addition to 

weight gain, alterations in body composition and fat 

distribution are associated with menopause [16]. As 

postmenopausal age increases, there is a concurrent 

reduction in lean body mass and an increase in adipose 

mass, primarily localized in the abdominal region [17]. 

Increased visceral adipose tissue (VAT) is regarded as a 

constituent of metabolic syndrome, which is evident in 
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diabetes and is positively correlated with metabolic 

diseases and cardiovascular risk factors [8]. 

Hypo-vitamin D contributes to the development of 

numerous chronic diseases, including diabetes [18]. 

Vitamin D deficiency in menopausal females is 

predominantly caused by the activation of the VDR 

(enzyme activating vitamin D and its receptors), which 

is induced by a reduction in estrogen levels. A negative 

correlation was observed between vitamin D and both 

age and HbA1C in postmenopausal women, which may 

account for the observed effects of menopause in older 

women. 

A statistically significant positive correlation (p<0.05) 

was observed between HDL-C and vitamin D in the 

premenopausal group, as determined by regression 

analysis, compared to the postmenopausal group. In 

premenopausal and postmenopausal T2DM women, 

decreased vitamin D was negatively correlated with 

elevated LDL levels respectively. 

To enhance the understanding of the correlation between 

vitamin D and obesity, metabolic parameters, including 

dyslipidemia were assessed within the study population. 

The correlation between vitamin D status and 

dyslipidemia parameters was more significant than that 

of body weight. This suggests that Tc and low HDL are 

reliable predictors of CVD risk factors in 

postmenopausal T2DM patients with an underlying low 

vitamin D status. 

There exist numerous potential mechanisms through 

which obesity might be associated with a reduction in 

levels of vitamin D. Adipose tissue sequestration of 

vitamin D could potentially be a factor in the diminished 

levels of vitamin D in the bloodstream of obese 

individuals [19]. An earlier study [20]identified a 

correlation between lipid profile parameters and T2DM 

patients, which is consistent with our findings. Vitamin 

D has the potential to reduce serum TAG in individuals 

with obesity by increasing the activity of lipoprotein 

lipase via a regulatory mechanism [21]. 

Although statistically significant, the correlation 

between vitamin D and HDL-C levels was positive. In 

addition to being correlated with the onset of 

menopause, reduced HDL-C levels may also be 

influenced by weight gain, insufficient physical activity, 

metabolic disorders such as diabetes, and weight gain 

[22]. 

In a study, vitamin D deficiency has been documented 

primarily among diabetic males and females, as opposed 

to non-diabetic individuals [23]. Several clinical trials 

have examined the effects of vitamin D on 

postmenopausal women. There have been reported in 

vitamin D correlations with diabetes from various 

regions [24]. However, the primary objective of the 

current study was to examine the correlation between 

vitamin D levels and glycemic and lipid indices in 

women with diabetes, specifically in relation to 

menopausal status. This is an inaugural investigation to 

examine this correlation in Riyadh, the central region of 

Saudi Arabia. The current study identified a significant 

correlation between LDL-C levels and vitamin D 

deficiency in postmenopausal women. As the 

investigation of the decrease in HDL levels among 

postmenopausal women progressed, it was observed that 

while HDL levels did indeed decrease, the decline was 

not statistically significant. Indeed, a negative 

correlation was observed between HDL and BMI, 

suggesting that HDL levels are influenced not only by 

vitamin D, but also by the metabolic changes that occur 

during menopause. However, a significant correlation 

was observed between vitamin D and LDL levels; 

therefore, the conclusion regarding LDL levels was 

confirmed. In conclusion, our data suggest that increased 

cardiovascular risk factors are significantly associated 

with reduced Vitamin D levels in postmenopausal 

women with T2DM. As elevated BMI and LDL-C levels 

are associated with decreased vitamin D levels, the risk 

of diabetic vascular complications is exacerbated or 

increased; therefore, these lipids may serve as prognostic 

indicators for cardiovascular disease in patients with 

T2DM. 

 

CONCLUSION: 

One of the primary discoveries of this research is the 

notable fluctuations in vitamin D levels that were 

identified in type 2 diabetics prior to and following 

menopause. The significance of vitamin D in preserving 

general health, encompassing its influence on glucose 

metabolism and insulin sensitivity, has been firmly 

established. The observation of decreased vitamin D 

levels among post-menopausal women who have 

diabetes implies that it may be especially important to 

target vitamin D deficiency in this group in order to 

assist with glycemic control and mitigate the likelihood 

of diabetes-related complications. 
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