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Background

Menopause 1s defined as the spontaneous cessation of
menstruation for 12 months. Worldwide, most women
enter menopause between the ages of 49 and 52. In the
United States, the average age of menopause 1s 51 years.
An estimated 6000 US women reach menopause each
day, and with increasing life expectancy, will spend
around 40% of their lives in the postmenopausal phase.!

Research conducted by Siregar, MFG 1n 2014 and
2016, states that there are several symptoms experienced
by perimenopausal and postmenopausal women.
Perimenopausal women often complain of joint and
! muscle pain (84%), depression and mood disturbances
I (68%), physical and mental fatigue (68%), then
vasomotor symptoms which are also common in women
over 45-50 years old ( 96.1%)).2
|" The 1mportance of endogenous estrogens i1n
preventing diabetes iIn women was suggested by two
studies. The InterAct study, a prospective case cohort
study with follow-up of more than 10 years, reported that
early menopause, leading to prolonged E2 deficiency,
was associated with a greater risk of type 2 diabetes
mellitus. The population-based prospective cohort study
of the Rotterdam Study with follow-up of more than 9
years also concluded that early onset of natural
menopause 1S an independent marker for type 2 diabetes
in postmenopausal women.*

Preliminary findings from a large-scale study
suggest that 1mpaired glucose metabolism after
menopause 1S not related to decreased estrogen
concentrations, but 1s due to the aging process. However,
a subsequent analysis of data from the Study of Women's
Health Across the Nation (SWAN) concluded that the
lower the estradiol concentration, the higher the risk of
developing Type 2 Diabetes Mellitus. Similarly, studies
with women after ovariectomy (surgical menopause),
including data from the National Health and Nutrition
Examination Survey (NHANES) I Epidemiologic.?

The Follow-up Study, reported an increased risk (up to 57%)
for the development of Type 2 Diabetes Mellitus.> Menopause is
accompanied by a variety of consequences that may explain the
increased risk of Type 2 DM. One of the most common changes
1s weight gain, associated with an increase in total body fat
mass, especially with the accumulation of mid-abdominal fat
and an increase in waist circumference. With the use of dual-
energy x-ray absorptiometry (DXA), computed tomography
(CT) or other accurate body composition assessment techniques,
it has been shown that the main parameter affected during
menopause is intra-abdominal fat. ©

Estrogen deficiency, due to natural menopause or menopause
due to surgery, has been thought to affect insulin resistance (1-3
in Sumika marsui). Assessment of the insulin resistance
homeostasis model (HOMA-IR) as a surrogate marker of insulin
resistance based on measurements of fasting plasma glucose and
insulin, has been widely used in clinical practice. It has been
reported that the HOMA-IR in postmenopausal women is
significantly higher than in premenopausal women.

The worldwide prevalence of vitamin D deficiency is 70-
100% 1n the general population of all socioeconomic statuses. In
India, community-based studies conducted in controls reported
prevalence ranging from 50% to 94% with 53.4% 1n
postmenopausal women increasing to 82% 1n postmenopausal
women living far from urban centers. ' Prevalence of vitamin D
deficiency in women aged 45 — 55 years in Indonesia as much
as 50%.

Hormonal imbalance in post-menopausal women, causing
changes 1n glucose metabolism. This can reduce the quality of
life for postmenopausal women and increase the risk of Diabetes
Mellitus and other systemic diseases. There is literature that
states that Vitamin D deficiency can adversely affect insulin
resistance. A decrease in estrogen levels in the blood is also
thought to result in a decrease in the production of Vitamin D
and 1ts receptors. So this study aims to find out "How 1s the
relationship between serum vitamin D levels and insulin
resistance as assessed by HOMA-IR levels in menopausal
women?"
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Methods

This research 1s an observational analytic study with a

cross-sectional study design. To assess the
relationship between serum Vitamin D levels and the
risk of insulin resistance in postmenopausal women
assessed using HOMA-IR. Research begins in
November 2022 until the number of samples 1s
fulfilled. The research was conducted at CPL

Hospital, Universitas Sumatera Utara. This research

was conducted starting from the approval of ethical
clearance from the ethical committee.

Results

Research was conducted on 34 menopausal women as
research samples. Characteristic data were taken using
a questionnaire. Examination of Vitamin D, Fasting
Insulin Levels, Fasting Serum KGD and HOMA-IR
calculations were carried out. The mean age of
menopausal women who were the sample of this
study was 54.44 years with a standard deviation of
2.90. The mean length of menopause in this study was
5.29 years with a standard deviation of 2.09. The
average fasting serum insulin level in this study was
28.04 IU/mL with a Standard Deviation of 15.47
ng/mL. The average fasting serum blood glucose level
In this study was 102.88 with a standard deviation of
17.05 mg/dL. The mean vitamin-D level in this study
was 24.33 ng/mL with a standard deviation of 7.89
ng/mL. The mean HOMA-IR level In this study was
/.23 with a standard deviation of 4.21 mg/dL.

Discussion

This study assessed the relationship between vitamin D levels and HOMA-IR In
postmenopausal women. The results of the study found that the p-value = 0.02 and
the r value was — 0.764. This indicates that there was a significant negative
correlation between serum Vitamin D levels and HOMA — IR In postmenopausal
women with a strong correlation strength. This means that the higher the level of
vitamin D will affect the decrease in the level of HOMA-IR where HOMA-IR Is an
Illustration of the incidence of Insulin resistance. So the higher the levels of vitamin
D eaten will reduce the risk of insulin resistance.

A cross-sectional study evaluating 292 postmenopausal women aged 50—/79
years who participated in the Women's Health Initiative Calcium-Vitamin D study
found an Inverse relationship between serum 25(OH)D levels and adiposity,
triglyceride levels, triglyceride:HDL cholesterol ratio, and presence of the
metabolic syndrome. as described by LDL, HDL, insulin, glucose, or HOMA-IR. In
a study Investigating 478 postmenopausal Korean women, low serum 25(OH)D
levels were significantly associated with the presence of metabolic syndrome and
with  metabolic components, especially hypertriglyceridemia and arterial
hypertension. 37

The mechanisms by which vitamin D affects insulin sensitivity are diverse,
and some of them are still unknown. Several studies have shown that vitamin D by
Interacting with vitamin D receptors In insulin-responsive tissues Increases
transcription and the number of insulin receptors. In addition, vitamin D can affect
the concentration of extracellular calcium and its entry through insulin-responsive
cells, further activating the glucose transporter, thereby increasing the response to
insulin.s?

This study concluded that there was an inverse relationship between Vitamin D
and HOMA — IR levels in Menopausal Women, meaning that an increase in
Vitamin D levels would decrease.
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